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Consult **Contents’’ for parts of the publication that will meet your specific needs.
This survey contains useful information for farmers or ranchers, foresters or
7 . agronomists, for planners, community decision makers, engineers, developers,
builders, or homebuyers; for conservationists, recreationists, teachers, or

students; to specialists in wildlife management, waste disposal, or pollution cantrol.



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, regardléss 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 Conservation 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.

(fitn? & el

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.

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 vaults, 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 Consérvation Service by the National Climat-
ic Center at Asheville, North Carolina.

SOIL SURVEY

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 lllincian 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 Butter 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
til 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.

Outwash sand and grave! 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 Sleeth 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 acrés
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-



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 leaching
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 "“Soil 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 ihdividual!y. 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. All soils are field tested to determine
their characteristics. Interpretations of those characteris-
tics may be modified 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 field or plot
experiments on the same kinds of soil.

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed
information then needs to be organized so that it can be
used by farmers, woodland managers, engineers, plan-
ners, developers-and builders, home buyers, and others.

General soil map for broad land use
planning

The general soil map at the back of this publication
shows broad areas that have a distinctive pattern of
soils, relief, and drainage. Each map unit on the general
soil map is a unique natural landscape. Typically, a map
unit consists of one or more major soils and some minor
soils. It is named for the major soils. The soils making up
one unit can occur in other units but in a different pat-
tern.

The general soil map can be used to compare the
suitability of large areas for general land uses. Areas of
suitable soils can be identified on the map. Likewise,
areas where the soils are not suitable can be identified.

Because of its small scale, the map is not suitable for
planning the management of a farm or field or for select-
ing a site for a road or building or other structure. The
soils in any one map unit differ from place to place in
slope, depth, drainage, and other characteristics that
affect management.

Descriptions of map units

The map units in this survey have been grouped into
three general kinds of areas for broad interpretive pur-
poses. Each of the broad groups and the map units in
each group are described in the following pages.

Well drained and moderately well drained
soils on till plains

These are nearly level to sloping soils on broad hill-
tops and steep to very steep soils on hillsides. These
soils have a fine to medium textured subsoil. In more
than 50 percent of the acreage, the soils have a substra-
tum of stony glacial till or are underlain by Ordovician
shale and limestone bedrock at a depth of about 40
inches. Most hilltops are used for farming cash grain
crops, and the hillsides are either in pasture or wood-
land. These map units make up about 67 percent of the
county.

1. Russell-Miamian-Wynn

Deep and moderately deep, gently sloping to moderately
steep, well drained soils that have a moderately fine or
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fine textured subsoil; formed in loess, glacial W, and
residuum from shale and limestone

This map unit is in an area of tifl plains topographically
shaped by the underlying bedrock. These areas are
characterized by a gently rolling upland plain cut by
steeper slopes along streams. Many areas have long,
gentle slopes and shallow waterways.

This map unit makes up about 32 percent of the
county. It is about 30 percent Russell soils, 25 percent
Miamian- soils, 20 percent Wynn soils, and 25 percent
soils of minor extent (fig. 1).

Russell and Miamian soils are at slightly higher eleva-
tions than Wynn soils and are in very intricate patterns
on the landscape. Russell and Miamian soils are deep
and Wynn soils are moderately deep to Ordovician shale
and limestone bedrock. Some areas of Russell and Mia-
mian soils, however, have a substratum of stony glacial
till or are 4 to 6 feet deep over bedrock. Wynn soils

commonly are on the middle and lower parts of long
gentle slopes adjacent to drainageways. Ordovician bed-
rock is exposed in the streambanks in many areas. Rus-
sell and Miamian soils are in more level areas near the
top of the slopes, along ridgetops, and on low knolls.
Russell and Miamian soils have moderately slow perme-
ability, and Wynn soils have moderately slow to slow
permeability. All are well drained.

Of minor extent in this map unit are Dana, Eden,
Fincastle, Hennepin, Patton, Raub, and Xenia soils. Dana
soils are moderately well drained, and Raub soils are
somewhat poorly drained. Both soils are on toe slopes
below Wynn soils. Eden soils are well drained and mod-
erately deep to bedrock. Fincastle soils are somewhat
poorly drained, and Xenia soils are moderately well
drained. Both these gently sloping soils are on hilltops
above Wynn, Russell, and Miamian soils. Hennepin soils
are well drained, are on the hillsides, and are more than

Figure 1.—Typical pattern of soils and underlying material in the Russell-Miamian-Wynn map unit.



40 inches deep to bedrock. Patton soils are poorly
drained and are in depressional areas below the major
soils.

This map unit is used mainly for cultivated crops.
Steeper areas, however, are in woodland or pasture.
Erosion is a serious hazard in farming most areas. Mini-
mum tillage, contour farming, and grassed waterways are
effective in reducing erosion.

The soils in this map unit have high potential for farm-
ing but only medium potential for community develop-
ment. Low strength, shrinking and swelling, and the
hazard of frost action must be overcome in designing
structures. Moderately slow permeability in Russell and
Miamian soils and moderate depth to bedrock in Wynn
soils are severe limitations for septic tank absorption
fields. The soils have high potential for woodland and
woodland wildlife habitat as well as many kinds of recre-
ational development.
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2. Xenia-Wynn-Russell

Deep and moderately deep, nearly level and gently slop-
ing, moderately well drained and well drained soils that
have a moderately fine or fine textured subsoil; formed in
loess, glacial till, and residuum from shale and limestone

Areas of this map unit are on glacial till plains. These
till ptains are topographically shaped by the underlying
bedrock. The areas are characterized by gently undulat-
ing, broad upland plains with many shallow depressions
and slight rises. Slopes are short, and variations in ele-
vation commonly are less than 50 feet. Some areas are
slow to drain.

This map unit occupies about 20 percent of the
county. About 35 percent of the unit is Xenia soils, 30
percent is Wynn soils, and 15 percent is Russell soils
(fig. 2). The remaining 20 percent is soils of minor extent.

The Xenia soils occupy the less sloping parts of the

landscape. The Wynn and Russell soils are in the same

Figure 2—Typical pattern of soils and underlying material in the Xenia-Wynn-Russell map unit.
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gently sloping positions on the landscape. The Wynn
soils are in gently sloping areas that have bedrock within
a depth of 40 inches, but the Russell soils are in areas
where bedrock is deeper than 40 inches. Xenia soils are
moderately well drained, and the Wynn and Russell soils
are well drained. The Xenia and Russell soils have a
glacial till substratum that is up to 30 percent limestone
flagstones. Xenia and Russell soils have moderately
slow permeability, and Wynn soils have moderately slow
to slow permeability.

Of minor extent in the map unit are Fincastle, Miamian,
Patton, and Ragsdale soils. Fincastle soils are somewhat
poorly drained and commonly are in .the less sloping
areas near Xenia soils. Miamian soils are well- drained
and are mixed with Russell soils in very intricate pat-
terns. Patton soils are poorly drained, and Ragsdale soils
are very poorly drained. Both these soils are in the shal-
low depressions that are common in this map unit.

This map unit is used mainly for cultivated crops, pas-
ture, and woodland. Most shallow depressions have
been artificially drained and are cultivated. Corn and soy-
beans are the most commonly grown crops. The pasture
is a grass-legume mixture, and the woodland is oak-
hickory and beech-maple forest types in the gently slop-
ing areas and pin oak-red maple forest types in depres-
sions. Erosion is a moderate hazard in gently sloping
areas. Depressional areas must be artificially drained to
be cultivated in a wet year. Many undrained depressions
become ponded after half an inch of rainfall.

The soils in this map unit have high potential for farm-
ing and medium to low potential for building sites. The
high water table, low strength, and shrinking and swelling
must be considered in designing structures. Moderately
slow permeability in Russell and Xenia soils and moder-
ate depth to bedrock in the Wynn soils are severe limita-
tions for septic tank absorption fields. Low soil strength
in the Wynn soils and severe hazard of frost action in
Xenia and Russell soils are severe limitations for local
roads and streets. These soils have medium to high
potential for most recreational development.

3. Miamian-Hennepin

Deep, gently sloping to very steep, well drained soils that
have a moderately fine or medium textured subsoil:
formed in loess and glacial till

This map unit is on the Camden end moraine. It is
characteristically a gently rolling till plain dissected by
steep or very steep slopes along waterways.

This map unit makes up 7 percent of the county. It is
about 60 percent Miamian soils, 15 percent Hennepin
soils, and 25 percent soils of minor extent.

Hennepin and Miamian soils are in very intricate pat-
terns in the steep and very steep parts of the landscape.
Hennepin soils do not have slopes of less than 18 per-
cent. The less sloping Miamian soils are continuous over
broad areas. These broad areas contain most of the

minor soils. Miamian soils have moderately slow perme-
ability, and Hennepin soils have moderately slow to slow
permeability.

Of minor extent are Celina, Crosby, Genesee, Rags-
dale, and Ross soils. Celina soils are moderately well
drained and are in the gently sloping areas. Crosby soils
are somewhat poorly drained and are at the heads of
waterways and in many nearly level areas. Genesee and
Ross soils are well drained and are on flood plains of
the larger streams. Ragsdale soils are very poorly
drained and are in the many nearly level depressions.

The less sloping areas are cuitivated, and the steeper
areas are in pasture or woodland. Erosion is a moderate
to severe hazard in the less sloping areas and a very
severe hazard on the steeper slopes. Minimum tillage,
winter cover crops, and grassed waterways are effective
in controlling erosion in the less sloping areas. The
steeper areas should never be plowed but should be left
in pasture or woodland. Adding organic matter to the
less sloping areas benefits most crops.

The less sloping areas of Miamian soils have high
potential for cultivated crops, and the steeper areas of
Hennepin and Miamian soils have low potential for culti-
vated crops. Because of slope or restricted permeability,
both major soils have low potential for community devel-
opment and sanitary facilities. Both soils, however, have
high potential for many recreation uses. The steeper
areas of this map unit are very scenic, and retaining
them for open space or recreational development will
benefit nearby communities.

4. Rossmoyne-Cincinnati-Eden

Deep and moderately deep, gently sloping to very steep,
moderately well drained and well drained soils that have
a moderately fine or fine textured subsoil: formed in
loess and glacial till, or in residuum from shale and
limestone

Areas of this map unit are on the lllinoian till plain
south of the Hartwell end moraine. This till plain is topo-
graphically shaped by the underlying bedrock. Areas are
characteristically gently rolling upland till plains that have
shallow, sluggish waterways and steep hillsides and
valley walls along the larger streams.

This map unit makes up about 1 percent of the county.
It is about 30 percent Rossmoyne soils, 25 percent Cin-
cinnati soils, 15 percent Eden soils, and 30 percent soils
of minor extent.

Rossmoyne soils are moderately well drained, and Cin-
cinnati soils are well drained. Both soils are deep to
bedrock but have a dense, brittle fragipan. The fragipan
is slowly or moderately slowly permeable and restricts
root penetration. Eden soils are well drained and are
moderately deep to shale and limestone bedrock of Or-
dovician age. They are slowly permeable. Rossmoyne
and Cincinnati soils are on the gently or moderately
sloping areas of the upland till plain, and Eden soils are



on the steep hillsides or valley walls topographically
shaped by the underlying bedrock.

Of minor extent in this map unit are Avonburg and
Wynn soils. Avonburg soils are somewhat poorly drained
and are nearly level or depressional areas of the upland
till plain. Wynn soils are well drained, are moderately
sloping or moderately steep, are on side slopes shaped
by bedrock, and are moderately deep to bedrock.

This map unit is used mainly for urban development.
The upland till plain areas either have already been de-
veloped into housing subdivisions and small business
centers or are idle and are becoming covered by weeds
while awaiting development. The steep hillsides and
valley walls, however, have been left in oak-hickory or
beech-maple forest types and are being used as open
space.

Rossmoyne and Cincinnati soils on the upland till plain
have medium potential for urban development. The mod-
erately slow to slow permeability of these soils is a
severe limitation for septic tank absorption fields. Where
possible, central sewage treatment facilities should be
used. A high water table in the Rossmoyne soils is a
severe limitation for houses with basements. The high
hazard of frost action and the shrinking and swelling
potential require that suitable base material be used
where streets or building foundations are to be con-
structed. These soils are suited to most recreational de-
velopment.

5. Wynn-Eden

Moderately deep, gently sloping to very steep, well
drained soils that have a fine or moderately fine textured
subsoil; formed in glacial till and residuum from shale
and limestone

This map unit is on hillsides along the larger valleys.
Topography is characterized by many small streams and
very scenic, steep, wooded hillsides that have rock out-
crops and escarpments in places. The streams generally
flow over several small bedrock ledges or waterfalls
before reaching the foot of the slope.

This map unit makes up about 7 percent of the county.
it is about 60 percent Wynn soils, 25 percent Eden soils,
and 15 percent soils of minor extent.

Wynn and Eden soils are well drained and moderately
deep to shale and limestone bedrock. Wynn soils formed
mainly in a thin layer of glacial till above the bedrock,
and Eden soils formed in material weathered from the
bedrock. Wynn soils have moderately slow or slow per-
meability, and Eden soils have slow permeability. Eden
soils are on the steepest part of the side slopes.

Of minor extent are Dana soils that have a bedrock
substratum, Hennepin soils; and Miamian soils. Dana
soils that have bedrock substratum are well drained, are
gently sioping, and are on bénches. Hennepin and Mia-
mian soils are also well drained but are in the few steep
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areas where the depth to bedrock is more than 60
inches.

This map unit is used mainly for woodland. A few
areas are in pasture. Erosion is such a serious hazard
that the soils should not be plowed. They are mostly so
steep that they cannot be traversed safely by farm ma-
chinery. These soils are suited to pasture or woodland,
which helps to control erosion. They are subject to slip if
fill is put on top of them, if the bottom of the slope is
undercut, or if they are saturated.

The soils in this map unit have low potential for farm-
ing, building sites, sanitary facilities, and some recre-
ational development because of the generally steep
slope. These soils can provide open space for hiking
trails and similar recreation facilities and can serve as
natural areas.

Very poorly drained to moderately well
drained soils on till plains and lake plains

These are nearly level and gently sloping soils on till
plains and lake plains and in till-filled valleys. They have
a moderately fine textured subsoil. The lacustrine soils
are in low, depressional areas, and the till soils are on
gentle side slopes and low knolls. Most areas are used
for farming cash-grain crops. These map units make up
about 12 percent of the county.

6. Fincastle-Ragsdale-Xenia

Deep, nearly level and gently sloping, somewhat poorly
drained, very poorly drained and moderately well drained
soils that have a moderately fine textured subsoil: formed
in loess and glacial till

This map unit is on the more nearly flat till plains of
the county. Topography is characterized by broad flats,
occasional knolls, and many swales. Runoff is slow, and
many depressional areas are ponded after rain.

This map unit makes up about 6 percent of the county.
It is about 45 percent Fincastle soils, 15 percent Rags-
dale soils, 10 percent Xenia soils, and 30 percent soils
of minor extent.

Fincastle soils are somewhat poorly drained and are
on broad flats. Ragsdale soils are very poorly drained
and are in swales and depressional areas. Xenia soils
are moderately well drained and are on knolls and slight
rises on the till plain. All these soils are deep to bedrock.
Fincastle and Xenia soils have moderately slow or slow
permeability, and Ragsdale soils have slow permeability
and a high water table for most of the year.

Of minor extent in this map unit are Miamian, Patton,
and Russell soils. Russell and Miamian soils are well
drained and are in intricate patterns on knolls and rises
above Fincastle soils. Patton soils are poorly drained and
are in swales and depressions similar to Ragsdale soils.

Drained areas of this map unit are used mainly for
cultivated crops. Wetness is the major limitation for farm-
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ing. Subsurface drains and surface ditches are effective
in draining most areas. Undrained areas are used for
woodland.

All major soils have low potential for community devel-
opment and fair potential for recreation development.
Wetness, shrinking and swelling, and the hazard of frost
action must be considered in design structures. Moder-
ately slow or slow permeability in Fincastle and Xenia
soils and slow permeability in Ragsdale soils and wet-
ness in all the soils are severe limitations for septic tank
absorption fields. Fincastle and Xenia soils have high
potential and Ragsdale soils have low potential for open-
land and woodland wildiife habitat. The major soils have
high or medium potential for woodland development.

7. Fincastle-Patton-Xenia

Deep, nearly level and gently sloping, somewhat poorly
drained, poorly drained, and moderately well drained
soils that have a moderately fine textured subsoil:
formed in loess, glacial till, and lacustrine silts

This map unit is in till filled valleys. Topography is
characterized by large flats underlain by glacial till inter-
spersed with low lying areas filled with lacustrine silt.
Glacial melt water formed the ponds and lakes in which
the silts were laid down.

This map unit makes up about 6 percent of the county.
It is about 40 percent Fincastle soils, 20 percent Patton
soils, 15 percent Xenia soils, and 25 percent soils of
minor extent.

Fincastle soils are somewhat pooriy drained and are
on broad flats underiain by glacial till. Patton soils are
poorly drained and are in lacustrine silt filled basins that
are characteristic of the area. Xenia soils are moderately
well drained and are on knolls and rises above Fincastle
soils. Fincastle and Xenia soils have moderately slow
permeability or slow permeability, and Patton soils are
moderately permeable.

Of minor extent in this map unit are Eel, Genesee, and
Henshaw soils. Eel soils are moderately well drained,
and Genesee soils are well drained. Both soils are on
flood plains that cross the map unit. Henshaw soils are
somewhat poorly drained and are in basins with Patton
soils.

Most areas have been drained and are farmed. Corn
and soybeans are the main crops. Undrained areas,
however, remain as swampy woodland. Soil wetness is
the major hazard for farming. Subsurface drains and sur-
face drainage channels, however, are effective in reduc-
ing wetness.

Drained areas of this map unit have high potential for
farming; wetness and the moderately slow permeability
or slow permeability, however, are severe limitations for
community development. Patton soils have low potential
for recreation development and medium potential for
woodland and wildlife habitat. Fincastle and Xenia soils

have high or medium potential for woodland and wildlife
habitat.

Well drained soils on flood plains and
terraces

These are nearly level to moderately sloping soils.
Most slopes are short and irreguiar. The soils have a
medium to fine textured subsoil. The soils on terraces
are underlain by stratified sand and gravel. About 25
percent of the soils in these map units are mapped in
complexes with Urban land. Most areas are used for
cash grain crops. These map units make up about 21
percent of the county.

8. Eldean-Ockley

Deep, nearly level to moderately sloping, well drained
soils that mostly have a fine or moderately fine textured
subsoil; formed mainly in glacial outwash

These nearly level to moderately sloping soils are on
stream terraces and outwash plains. Several areas are
more than a mile wide. The soils are between the fiood
plain and the upland and are underlain by stratified sand
and gravel.

This map unit makes up about 11 percent of the
county. It is about 55 percent Eldean soils, 10 percent
Ockley soils (fig. 3), and 35 percent soils of minor extent.

Eldean soils are shallower to sand and gravel and are
closer to the flood plain than Ockley soils. Both soils are
deep to bedrock and are well drained. Eldean soils have
moderate permeability or moderately slow permeability,
and Ockley soils have moderate permeability.

Of minor extent in this map unit are the Casco, Gene-
see, Rodman, Thackery, Tippecanoe, Sleeth, Warsaw,
and the Wea soils. Casco, Genesee, Rodman, Warsaw,
and Wea soils are well drained, Thackery and Tippeca-
noe soils are moderately well drained, and Sleeth soils
are somewhat poorly drained. Casco and Rodman soils
are shallower to sand and gravel than either Eldean or
Ockley soils, and they have short steep slopes. They are
in a very intricate pattern on the landscape. Thackery
soils are similar to Ockley soils and are in similar posi-
tions on the landscape. Tippecanoe, Warsaw, and Wea
soils have a dark colored surface layer and are nearly
level or gently sloping. Sleeth soils are in depressions
and adjacent to some of the waterways. Genesee soils
are on the flood plain.

This map unit is used mainly for farming, and corn and
soybeans are the major crops. Some areas are used as
pasture or for hay.

These soils have high potential for farming, but
droughtiness is a hazard in dry years. The soils have
high potential for community development, but pollution
of ground water supplies by septic tank effluent is a
hazard. This is the best map unit in the county for farm-
ing and community development. The soils are a good
source of sand and gravel, and many gravel pits are
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Figure 3.—Typical pattern of soils and underlying material in the Eldean-Ockley map unit.

within the unit. Most of the population of Butler County
lives within this map unit. It has high potential for recre-
ational development and wildlife habitat.

9. Genesee-Ross

Deep, nearly level, well drained soils that have a medium
textured subsoil or upper substratum; formed in recent
alluvium

These nearly level soils are on flood plains of streams.
Most areas are on both sides of the stream and are 200
to 1,000 feet wide. These soils are in the lowest posi-
tions on the landscape.

This map unit makes up about 10 percent of the
county. It is about 35 percent Genesee soil, 20 percent
Ross soil, and 45 percent soils of minor extent.

Genesee soils are slightly lower in elevation and
closer to the stream than Ross soils. Both soils have
moderate permeability, a deep rooting zone, and high
available water capacity. Ross soils have a darker col-

ored surface layer and higher organic matter content
than Genesee soils. Both soils, however, are well
drained and highly fertile.

Of minor extent in the map unit are well drained
Landes, Lanier, and Stonelick soils and somewhat poorly
drained Shoals soils. Landes and Lanier soils are in the
narrower vaileys and on about the same position on the
landscape as Ross soils. Stonelick soils are at the same
elevation and occupy the same position on the land-
scape as Genesee soils, but they are confined to linear
areas closer to the stream channel than Genesee soils.
Shoals soils are in shallow depressions that commonly
are adjacent to the base of steep hilisides on the outer
edge of the flood plain.

This map unit is used mainly for farming, and corn and
soybeans are the major crops. Some areas are used as
pasture or for hay. Johnsongrass covers some areas.

This map unit has high potential for farming. Flooding
is a slight hazard for farming but is a severe hazard for
community development. Areas unprotected from flood-
ing have low potential for both community and recre-
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ational development. All areas have high potential for
woodland and wildlife habitat.

Soil maps for detailed planning

The map units on the detailed soil maps at the back of
this survey represent the soils in the survey area. The
map unit descriptions in this section, along with the soil
maps, can be used to determine the suitability and po-
tential of a soil for specific uses. And they can be used
to plan the management needed for those uses. More
information on each map unit, or soil, is given under
“Use and management of the soils.”

Each map unit on the detailed soil maps represents an
area on the landscape and consists of one or more soils
for which the unit is named.

A symbo! identifying the soil precedes the map unit
name in the soil descriptions. Each description includes
general facts about the soil, a brief description of the
soil profile, and a listing of the principal hazards and
limitations to be considered in planning management.

Soils that have profiles that are almost alike make up
a soil series. Except for differences in texture of the
surface layer or of the underlying material, all the soils of
a series have horizons that are similar in composition,
thickness, and arrangement.

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soi/
phases. Most of the areas shown on the detailed soil
maps are phases of soil series. The name of a soil
phase commonly indicates a feature that affects use or
management. For example, Eldean loam, 0 to 2 percent
slopes, is one of several phases in the Eldean series.

Some map units are made up of two or more major
soils. These map units are called soil complexes or un-
differentiated groups.

A soil complex consists of two or more soils in such
an intricate pattern or in such small areas that they
cannot be shown separately on the soil maps. The pat-
tern and proportion of the soils are somewhat similar in
all areas. Russell-Miamian silt loams, 2 to 6 percent
slopes, is an example.

An undifferentiated group is made up of two or more
soils that could be mapped individually but are mapped
as one unit because similar interpretations can be made
for use and management. The pattern and proportion of
the soils in a mapped area are not uniform. An area can
be made up of only one of the major soils, or is can be
made up of all of them. Casco and Rodman gravelly
loams, 6 to 18 percent slopes, moderately eroded, is an
undifferentiated group in this survey area.

Most map units include small scattered areas of soils
other than those for which the map unit is named. Some
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of these included soils have properties that differ from
those of the major soil or soils. Such differences could
significantly affect use and management of the soils in
the map unit. The included soils are identified in each
map unit description. Some small areas of strongly con-
trasting soils are identified by a special symbol on the
soil maps.

This survey includes miscellaneous areas. Such areas
have little or no soil material and support little or no
vegetation. Pits, gravel, is an example. Miscellaneous
areas are shown on the soil maps. Some that are too
small to be shown are identified by a special symbol on
the soil maps.

Table 4 gives the acreage and proportionate extent of
each map unit. Other tables (see “Summary of tables™)
give properties of the soils and the limitations, capabili-
ties, and potentials for many uses. The Glossary defines
many of the terms used in describing the soils.

Soil descriptions

AvA—Avonburg silt loam, 0 to 2 percent slopes.
This deep, nearly level, somewhat poorly drained soil is
on the lllinoian glacial till plains. Many crayfish castles
are on the surface of this soil in the summer and fall.
Individual areas of this unit are irregular in shape. This
soil is not extensive in the county. The largest area is
about 70 acres.

Typically, this soil has a dark grayish brown, friable silt
loam surface layer about 9 inches thick. The subsurface
layer, about 5 inches thick, is brown, mottled, friable silt
loam. The subsoil is about 50 inches thick. The upper
part is grayish brown, mottled, firm silty clay loam. The
middle part, a firm brittle fragipan, is light brownish gray
and gray, mottled silty clay loam and clay loam. The
lower part, to a depth of about 64 inches, is dark yellow-
ish brown, mottled, firm clay loam.

Included with this soil in mapping are two nearly level
areas of a predominantly light gray soil that is similar to
this Avonburg soil but is wetter. These two areas occur
adjacent to the Warren County line along the eastern
boundary of Section 8 in Union Township and join similar
areas, in Warren County, mapped Clermont silt loam.
Because only two of these areas occur in Butler County
and the acreage is small, they are treated as inclusions.
Also included are small intermingled areas of moderately
well drained Rossmoyne soils.

Permeability of this Avonburg soil is very slow, and
surface runoff is slow. It has a high water table during
the winter and spring seasons. Available water capacity
is moderate. Reaction ranges from slightly acid to very
strongly acid in the subsoil and varies widely in the
surface layer as a result of local liming practices. Organ-
ic matter content is low in the surface layer. The surface
layer is friable and easily tilled through a wide range in
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moisture content. It does, however, have a tendency to
crust or puddle after hard rains.

This soil is near urban areas and at present, most
areas are not farmed. Some areas contain houses, and a
few areas are in woods or pasture. If cultivated, this soil
needs drainage, especially surface drainage.

This soil is suited to corn, soybeans, small grain, and
grasses and legumes for hay and pasture. It has a sea-
sonal high water table. Subsurface drainage lines or sur-
face drains help to reduce excess wetness. Maintaining
good soil structure is a concern. This soil generally is low
in organic-matter content. It can be used for two crops
year after year if management is optimum. it dries slowly
in spring, and planting may be delayed if areas are not
drained.

This soil is suitable for pasture. Grazing when wet will
cause surface compaction and poor tilth. Proper stock-
ing, pasture rotation, timely deferment of grazing, and
restricted use during wet periods help to keep the pas-
ture and soil in good condition.

This soil is suited to native hardwood trees. In existing
stands, tree seeds, cuttings, and seedlings survive and
grow well if competing vegetation is controlled or re-
moved. This can be accomplished by spraying, cutting,
or girdling. Wetness is a hazard when planting or har-
vesting trees during winter and spring.

This soil is poorly suited as building sites and for
sanitary facilities because of wetness and very slow per-
meability. Some recreational uses are limited for the
same reasons. Homesites should be located on the
slightly higher included Rossmoyne soil if at all possible.
Performance of septic systems can sometimes be im-
proved by increasing the size of the leach field or provid-
ing an alternate leach field. Drainage ditches lower the
seasonal high water table. Landscaping building sites
helps keep surface water away from foundations. Local
roads can be improved by artificial drainage and a suit-
able base material.

This soil is in capability subclass llw; woodland suit-
ability subclass 30.

Bt—Brenton silt loam. This deep, nearly level, some-
what poorly drained soil is on terraces. Areas are irregu-
lar in shape and are commonly 3 to 50 acres in size.

Typically, the surface layer is very dark grayish brown,
friable silt loam about 12 inches thick. The subsoil is
about 32 inches thick. The upper part is brown, mottled,
friable silty clay loam, and the lower part is brown, mot-
tled, friable silt loam. The substratum, to a depth of 60
inches, is a yellowish brown, mottled, friable silt loam
and loam.

Included with this soil in mapping are small intermin-
gled areas of poorly drained Patton soils that are in
depressions and make up 5 to 15 percent of the unit.
Also included are small intermingled spots of lighter col-
ored Henshaw soils that are on slight rises and make up
5 percent of the unit.
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This Brenton soil has moderate premeability and high
available water capacity. Runoff is slow. The water table
is high in winter and spring. The surface layer has high
organic-matter content and good tilth. Shrinking and
swelling is moderate in the subsoil and low in the sub-
stratum. The rooting zone ranges from slightly acid to
neutral.

Most of the acreage is used for farming, and the soil
has high potential for this use. It also has high potential
for pasture, woodland, or wildlife habitat. It has low po-
tential for most building site development and sanitary
facilities and medium potential for most recreational de-
velopment.

This soil has a moderate limitation of wetness. Sub-
surface drainage lines, with proper outlets or surface
drains reduce excess wetness. Returning crop residue to
the soil or regularly adding other organic matter helps to
improve fertility and increase water infiltration. Mainte-
nance of fertility and drainage are the main management
concerns.

This soil is poorly suited as building sites and for
sanitary facilities because of wetness. Dwellings without
basements are better suited than dwellings with base-
ments. Performance of septic systems can sometimes
be improved by providing an alternate leach field or
installing curtain drains around the field to lower the
seasonal high water table. Landscaping building sites
helps keep surface water away from foundations. Local
roads can be improved by artificial drainage and by using
a suitable base material.

This soil is in capability subclass llw; woodland suit-
ability subclass not assigned.

CdD2—Casco and Rodman gravelly loams, 6 to 18
percent slopes, moderately eroded. These deep, mod-
erately sloping to moderately steep, well drained and
excessively drained soils are on stream terraces. They
commonly are on terraces adjacent to the upland or
bottomland and in sloping areas between different ter-
race levels. They also are on terrace remnants along the
valley walls. Areas range from 3 to 20 acres in size.

This map unit is about 65 percent Casco soil and 35
percent Rodman soil. Any individual area, however, may
be all Casco soil, all Rodman soil, or both soils.

Typically, the Casco soil has a surface layer of dark
grayish brown, friable gravelly loam about 8 inches thick.
The subsoil is about 10 inches thick. The upper part is
dark brown, firm clay loam, and the lower part is reddish
brown, firm gravelly clay loam. The substratum, to a
depth of 60 inches, is brown, stratified, loose, very grav-
elly loamy sand.

Typically, the Rodman soil has a surface layer of dark
brown, friable gravelly loam about 7 inches thick. The
subsoil is dark yellowish brown friable gravelly loam
about 5 inches thick. The substratum, to a depth of 60
inches, is dark yellowish brown very gravelly loamy sand.
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Included with these soils in mapping, and making up 5
to 15 percent of mapped areas, are Miamian and Russell
soils that formed mostly in glacial till. These soils com-
monly are on the moderately steep terrace remnants
along valley walls. Some areas of these remnants have
only 2 to 3 feet of sandy and gravelly material over the
glacial till.

The Casco soil has moderate permeability in the sur-
face layer and subsoil and very rapid permeability in the
substratum. The Rodman soil has moderately rapid per-
meability in the surface layer and subsoil and very rapid
permeability in the substratum. Available water capacity
is low and surface runoff is medium in the Casco soil.
Available water capacity is very low and surface runoff is
medium in the Rodman soil. Both soils are droughty and,
in most places, have a shallow root zone because root
growth is restricted by the very gravelly loamy sand sub-
stratum. These soils range from slightly acid to mildly
alkaline.

These soils are not well suited to cultivated crops,
because they are droughty and moderately sloping to
moderately steep. They are used mainly for small grain,
pasture, and hay. They have a medium to high potential
for pasture, woodland, and wildlife. They have a low to
medium potential as building sites and for sanitary facili-
ties and medium to low potential for most recreational
uses.

Erosion is a severe hazard if these soils are cultivated.
Because they are droughty, the soils are better suited to
spring crops than to crops that mature late in summer.
Control of erosion, maintenance of fertility, and droughti-
ness are the main management concerns.

These soils are suited to hay and pasture These
crops are effective in controlling erosion.

Some areas of these soils are covered with trees, and
the soils are best suited to woodland. Woodland can be
improved for timber production by excluding undesirable
species and poorly formed trees.

These soils have limitations when used as building
sites and for sanitary facilities. The main limitations are
slope and seepage. Trench sides may cave if not shored
up. There is a possibility that seepage from sanitary
facilities may pollute water supplies. The substratum is a
good source of sand, gravel, and roadfill.

These soils are in capability subclass Vie and wood-
land suitability subclass 3s.

CdE—Casco and Rodman gravelly loams, 18 to 35
percent slopes. These deep, steep to very steep, well
drained and excessively drained soils are on terrace es-
carpments and terrace remnants. Areas are linear in
shape and range from 3 to 15 acres in size.

This map unit is about 65 percent Casco soil and 35
percent Rodman soil. Any individual area, however, may
be all Casco soil, all Rodman soil, or both soils.

Typically, the Casco soil has a surface layer of dark
grayish brown, friable gravelly loam about 6 inches thick.
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The subsoil is 10 inches thick. The upper part is dark
brown, firm clay loam; the lower part is reddish brown,
firm gravelly clay loam. The substratum, to a depth of 60
inches, is brown, stratified, loose very gravelly loamy
sand.

Typically, the Rodman soil has a dark brown, friable
gravelly loam surface layer about 5 inches thick. The
subsoil is dark yellowish brown, friable gravelly loam 5
inches thick. The substratum, to a depth of 60 inches, is
stratified, loose very gravelly loamy sand.

Included with these soils in mapping, and making up 5
to 15 percent of mapped areas, are Miamian and Russell
soils that formed mostly in glacial till. These soils com-
monly are on till deposits along the valley walls. Also
included along the valley walls are intermingled areas
that have only 2 or 3 feet of sandy and gravelly material
over glacial till.

The Casco soil has moderate permeability in the sur-
face layer and subsoil and very rapid permeability in the
substratum. The Rodman soil has moderately rapid per-
meability in the surface layer and subsoil and very rapid
permeability in the substratum. Available water capacity
is low and surface runoff is rapid in the Casco soil.
Available water capacity is very low and surface runoff is
rapid in the Rodman soil. Both soils are droughty. The
root zone is shallow in most places because root growth
is restricted by the very gravelly loamy sand substratum.
These soils range from slightly acid to mildly alkaline.

These soils are not suited to cultivated crops because
they are too steep and too droughty. They are used
mainly for woodland, and some areas are in pasture. The
soils have medium to high potential for woodland and
wildlife. They have low potential for building sites, sani-
tary facilities, and recreational uses.

Many areas of these soils are covered with trees, and
they are suited to woodland. Woodland can be improved
for timber production by excluding undesirable species
and poorly formed trees.

These soils are poorly suited as building sites and for
sanitary facilities because of the steep to very steep
slopes. Most recreational uses are limited for the same
reason. Seepage from sanitary facilities can pollute
water supplies. Trench sides may cave if not shored up.
Landslides can occur if the slope is undercut or the top
is loaded. The substratum is a good source of sand,
gravel, and roadfill.

These soils are in capability subclass Vlle; woodland
suitability subclass 3s.

CeB—Celina silt loam, 2 to 6 percent slopes. This
deep, gently sloping, moderately well drained soil is on
low, undulating ridges and knolls between waterways on
end moraines. Most areas are elongated and range from
2 to 30 acres in size.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 7 inches thick. The subsoil is 20
inches thick. The upper part is yellowish brown silty clay
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loam, the middle part is dark yellowish brown light clay,
and the lower part is yellowish trown clay loam. The
substratum, to a depth of 60 inches, is yellowish brown
loam.

Included with this soil in mapping are small areas of
somewhat poorly drained Crosby soils and very poorly
drained Ragsdale soils at the head of and along the
small drainageways. These inclusions make up 5 to 15
percent of some of the larger mapped areas.

This Celina soil has moderately slow permeability and
moderate available water capacity. Runoff is medium.
Organic matter content is low in the surface layer, and
tilth is good. The soil generally is medium acid to mildly
alkaline in the rooting zone. The water table is high in
winter and spring.

Most areas of this soil are used for crops. Corn, soy-
beans, small grain, and hay are the principal crops. The
soil has high potential for these uses if properly man-
aged. it also has high potential for pasture, woodland,
and openland or woodland wildlife habitat. It has medium
potential for building sites and sanitary facilities and high
potential for most recreational uses.

The hazard of erosion is moderate. Minimum tillage,
winter cover crops, and grassed waterways help to
reduce excessive soil loss. Returning crop residue to the
soil and regularly adding other organic material will im-
prove fertility, reduce crusting, and increase water infiltra-
tion. Natural drainage generally is adequate for farming,
but random subsurface drainage lines are beneficial in
draining wet spots. Maintenance of fertility and organic-
matter levels and control or erosion are the major man-
agement concerns.

This soil is well suited to a variety of pasture crops,
but rarely is used for permanent pasture because of its
suitability for more valuable crops. Grazing should be
avoided when the soil is wet.

This soil is suited to woodland, but only a few acres
are used for trees. There are few limitations for this use.

This soil is poorly suited as building sites and for
sanitary facilities because of wetness and moderately
slow permeability. It is better suited to dwellings without
basements than to dwellings with basements. Homesites
should be located on the crests of knolls if possible.
Landscaping building sites helps keep surface  water
away from foundations. Performance of septic systems
can sometimes be improved by installing curtain drains
around the absorption field or by providing an alternate
or larger leach field. Local roads can be improved by
artificial drainage and using a suitable base material.

This soil is in capability subclass lle; woodland suitabil-
ity subclass 1o.

CnC2—Cincinnati silt loam, 6 to 12 percent slopes,
moderately eroded. This-moderately sloping, deep, well
drained soil is on the lllinoian glacial till plain. It is on the
sides of smaller waterways and in irregularly shaped and
narrow areas near the heads 6f drainageways and adja-
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cent to the steeper upland soils on valley walls. Most
areas are 3 to 30 acres in size.

Typically, the surface layer is dark brown, friable silt
loam about 6 inches thick. The subsoil is about 57
inches thick. The upper part is brown and yellowish
brown silty clay loam. The middle part is a fragipan of
dark yellowish brown and yellowish brown, firm, brittle
clay loam. The lower part is dark yellowish brown, firm
clay loam. The substratum, to a depth of 74 inches, is
yellowish brown, firm light clay loam.

Included with this soil along the borders of mapped
areas are a few small areas of moderately steep soils.
Also included are small areas of severely eroded soils.
Some small areas of Eden soils that are generally less
than 2 acres in size are at the end of ridgetops and near
the steeper drainageways.

This soil is moderately permeable above the fragipan
and moderately slowly permeable or slowly permeable in
and below the fragipan. The root zone is only moderately
deep because it is limited by the fragipan. Available
water capacity is moderate, and runoff is rapid. Organic
matter content is low in the plow layer. The root zone
commonly is medium acid to strongly acid.

This soil is suited to crops commonly grown in the
county, but much of the acreage is in residential use. A
few areas are in crops. Several areas are either idle or in
pasture. Some rather large areas are in woodland. The
soil has high potential for pasture, woodland, and wildlife
habitat. It has low to medium potential for most building
sites and sanitary facilities and medium to high potential
for most recreational uses.

The hazard of erosion is severe if this soil is cultivated.
In plowed or cultivated fields, there are areas of yellow-
ish brown severely eroded soil that is sticky when wet
and hard and cloddy when dry. Because the soil is
mostly moderately eroded, crusting of the surface inter-
feres with germination of seeds. Minimum tillage or con-
tour stripcropping and winter cover crops help to prevent
excessive soil loss. Minimum tillage and returning crop
residue to the soil helps to improve fertility and increase
water infiltration. Maintenance of fertility and organic-
matter content and control of erosion are important man-
agement concerns.

Pasture and hay crops help to control erosion on this
moderately sloping soil.

About 25 percent of this soil is covered with trees.
Several varieties of oaks are common. Woodland can be
improved for timber production by excluding undesirable
spec:es and poorly formed trees. Woodland productlwty
is good.

This soil is suitable for homesites. It is also suited to
most recreational uses. The slow permeability in the fra-
gipan limits use for septic tank absorption fields. This
problem can be alleviated by providing an alternate
leach field or increasing the size of the field. Homesites
should be landscaped so that surface drainage is away
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from buildings. Suitable base material should be used
under local roads.

This soil is in capability subclass llle; woodland suit-
ability subclass 20.

CrA—Crosby silt loam, 0 to 2 percent slopes. This
nearly level soil is deep and somewhat poorly drained. It
is on the till plain on broad, flat ridgetops and at the
heads of shallow drainageways where surface water
tends to pond. Areas generally are 2 to 20 acres in size
and are irregular in shape.

Typically, the surface layer is grayish brown, friable silt
loam about 7 inches thick. A brown, firm silt loam sub-
surface layer about 3 inches thick is between the surface
layer and subsoil. The subsoil is about 16 inches thick
and has grayish brown mottles. The upper part is yellow-
ish brown silty clay loam, the middle part is yellowish
brown heavy clay loam or silty clay, and the lower part is
yellowish brown loam. The substratum, to a depth of 60
inches, is yellowish brown loam.

Included with this soil in mapping are small areas of
moderately well drained Celina soils on slight rises and
very poorly drained Ragsdale soils in low depressions
and a few areas where slope is more than 2 percent.

These inclusions make up 5 to 15 percent of some of

the larger mapped areas.

This Crosby soil has slow permeability and high availa-
ble water capacity. Runoff is slow. The surface layer is
low in organic matter content, and the rooting zone is
neutral. Natural lime occurs deep in the soil. The water
table is high in winter and spring.

Most areas of this soil are used for crops. Corn, soy-
beans, wheat, and hay are the principal crops. The soil
has high potential for crops if properly managed. It also
has high potential for pasture, woodland, and openland
or woodland wildlife habitat. It has low potential for build-
ing sites and sanitary facilities and medium potential for
recreational uses.

This soil is nearly level and seasonal wetness is the
major limitation for most uses. The soil normally remains
wet for long periods because runoff and permeability are
both slow. Subsurface drainage benefits most crops. Re-
turning crop residue to the soil and regularly adding
other organic matter will improve fertility and reduce soil
crusting. Maintenance of soil drainage, fertility, and or-
ganic matter levels are important management concerns.

This soil is well suited to a variety of pasture crops but
rarely is used as permanent pasture because of its suit-
ability for row crops. Grazing should be avoided when
the soil is wet.

Only a small acreage of this soil is wooded, but it is
suited to trees. There are moderate limitations to use of
equipment, and plant competition is moderate.

This soil is poorly suited as building sites and for
sanitary facilities because of wetness. It is better suited
to dwellings without basements than to dwellings with
basements. Performance of septic systems can some-
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times be improved by providing an alternate leach field
or installing curtain drains around the absorption field.
Surface and subsurface drainage lowers the seasonal
high water table. Landscaping building sites keeps sur-
face water away from foundations. Local roads can be
improved by artificial drainage and using suitable base
material.

This soil is in capability subclass Ilw; woodtand suit-
ability subclass 30.

DaA—Dana silt loam, 0 to 2 percent slopes. This
deep, nearly level, moderately well drained soil is on till
plains and moraines. Most areas are round or oblong
and range from 3 to 30 acres in size.

Typically, the surface layer is very dark brown, friable
silt loam about 10 inches thick. A very dark brown, friable
silt loam subsurface layer about 5 inches thick is be-
tween the surface layer and the subsoil. The subsoil is
about 32 inches thick. It is brown, dark yellowish brown,
and yellowish brown, friable silty clay and clay loam. The
substratum, to a depth of 60 inches, is brown loam.

Included in mapping are small areas of very poorly
drained Ragsdale soils and somewhat poorly drained
Raub soils in low spots and along waterways. These
inclusions make up 5 to 15 percent of some of the larger
mapped areas.

This Dana soil has moderate permeability in the sub-
soil and moderately slow permeability in the substratum.
It has high available water capacity. Runoff is slow. The
water table is high in winter and spring. Organic matter
content is high in the surface layer, and tilth is good. The
rooting zone is medium acid to neutral. The surface layer
crusts after a hard rain.

Most areas of this soil are used for crops. Corn, soy-
beans, and small grain are the main crops, and the soil
has high potential for these crops if properly managed. It
also has high potential for pasture, woodland, and open-
land or woodland wildlife habitat. It has medium potential
for building sites and sanitary facilities and high potential
for recreational uses.

This soil is one of the best in the county for farming.
Natural drainage generally is adequate for farming, but
random and subsurface drainage lines are beneficial in
draining wet spots. Returning crop residues to the soil
and reqularly adding other organic matter will maintain
fertility, reduce crusting, and increase water infiltration.
Maintenance of fertility and drainage of included wet
soils are the main management concerns.

This soil is well suited to a variety of pasture crops. It
rarely is used as permanent pasture, however, because
of its suitability for row crops.

Very few areas are used for trees.

This soil is suitable for homesites and is well suited to
recreational uses. Because it does not have sufficient
strength and stability to support vehicular traffic, the
base material needs to be replaced if the soil is used for
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roads. Homesites should be landscaped so that surface
drainage is away from buildings.

This soil is in capability class |; woodland suitability
subclass 10.

DaB—Dana silt loam, 2 to 6 percent slopes. This
deep, gently sloping, moderately well drained soil is on
foot slopes or in gently sloping basins on till plains and
moraines. Areas are rounded or oblong and are com-
monly 2 to 40 acres in size.

Typically, the surface layer is very dark brown, friable
silt loam about 9 inches thick. The subsurface layer is
very dark brown silt loam about 4 inches thick. The
subsoil is about 31 inches thick. It is brown, dark yellow-
ish brown, and yellowish brown, friable silty clay loam
and clay loam. The substratum, to a depth of 60 inches,
is brown loam.

Included with this soil in mapping are small areas of
somewhat poorly drained Raub soils along waterways
and in depressional areas. This inclusion makes up 5 to
15 percent of some of the larger mapped areas.

This Dana soil has moderate permeability in the sub-
soil and moderately slow permeability in the substratum.
It has high available water capacity. Runoff is medium.
Organic matter content is high in the surface layer, and
tilth is good. The surface layer crusts after a hard rain.
The rooting zone is medium acid to neutral. The water
table is high in winter and spring.

Most areas of this soil are used for crops. Corn, soy-
beans, and small grain are the main crops, and the soil
has high potential for these crops if properly managed. It
also has high potential for pasture, woodland, and open-
land or woodland wildlife habitat. It has medium potential
for building sites and sanitary facilities and high potential
for most recreational uses.

The hazard of erosion is moderate. Minimum tiliage,
winter cover crops, and grassed waterways help to pre-
vent excessive soil erosion. Natural drainage generally is
adequate for farming, but random subsurface drainage
lines are beneficial in draining wet spots. Returning crop
residue to the soil and regularly adding other organic
matter will maintain fertility, reduce soil crusting, increase
water infiltration and reduce erosion. Maintaining soil fer-
tility, erosion control, and the drainage of wet spots are
the main management concerns.

This soil is suited to both pasture crops and woodland.
It is rarely used for either permanent pasture or wood-
land, however, because of its suitability for crops.

This soil is suited to homesites and is well suited to
recreational uses. Because it does not have sufficient
strength and stability to support vehicular traffic, the
base material needs to be replaced if the soil is used for
roads. Homesites should be landscaped so that surface
drainage is away from buildings.

This soil is in capability subclass lle; woodland suitabil-
ity subclass 1o.
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DbB—Dana silt loam, bedrock substratum, 2 to 8
percent slopes. This deep, moderately well drained,
gently sloping soil is in slightly concave areas on up-
lands. Areas are roughly fan or crescent shaped and
range from 3 to 20 acres in size. Slopes are smooth, and
a few shallow drainageways are in some areas.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 9 inches thick. There is a subsurface
layer of dark brown heavy silt loam about 5 inches thick.
The subsoil is about 29 inches thick. The upper part is
dark brown and dark yellowish brown silty clay loam; the
middle part is dark yellowish brown and yellowish brown,
firm clay loam; and the lower part is olive brown, very
firm clay loam. The substratum is interbedded, olive
brown, calcareous clay shale and dark gray, thin-bedded
strata of fossiliferous limestone.

Included with this soil in mapping, and making up
about 15 percent of some mapped areas, are small
areas of Wynn soils on higher divides between drain-
ageways. These Wynn soils differ from Dana soils in
being shallower to bedrock. Also included are small
areas of similar soils that have 8 to 12 percent slopes.

This Dana soil has moderate permeability and moder-
ate available water capacity. Surface runoff is medium.
Reaction ranges from neutral to moderately alkaline in
the subsoil and varies in the surface layer as a result of
liming practices. High organic-matter content gives this
soil good tilth.

Most areas of this soil are used for crops. Corn, soy-
beans, and hay are the principal crops. This soil has high
potential for these uses if properly managed. It also has
high potential for pasture, woodland, and wildlife habitat.
It has medium potential as building sites and for sanitary
facilities but high potential for most recreational uses.

There is a moderate erosion hazard in cultivated
areas. Minimum tillage, winter cover crops, and grassed
waterways prevent excessive soil loss. Where areas are
adjacent to steeper slopes, excess runoff needs to be
diverted at the bottom of the steeper slope. Returning
crop residues to the soil improves fertility and increases
water infiltration. Natural drainage generally is adequate
for farming, but random subsurface drainage lines are
needed to drain wet spots in some areas. Maintenance
of soil fertility and control of erosion are the main man-
agement concerns.

This soil is well suited to a variety of pasture crops,
but it rarely is used for permanent pasture because of its
suitability for row crops.

Only a small acreage of this soil is wooded. It is
suitable for new plantings. Tree seedlings are planted by
machine on this soil.

This soil is suited to homesites and is well suited to
recreational uses. Because it does not have sufficient
strength and stability to support vehicular traffic, the
base material needs to be replaced if the soil is used for
roads. Homesites should be landscaped for surface
drainage away from buildings.
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The interbedded shale and limestone bedrock underly-
ing this soil between depths of 40 and 60 inches makes
excavations for most uses difficult and expensive; how-
ever, the bedrock is rippable by heavy equipment and
rarely requires blasting. The many flagstones are unde-
sirable in pond embankments. Ground water flowing on
the surface of the nearly impervious shale causes wet
weather seeps on some slopes and in waterways. Water
also seeps into excavations if not intercepted. This is
common on the lower parts of slopes on the bedrock
hills.

This soil is in capability subclass Ile; woodland suitabil-
ity subclass 20.
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EcE2—Eden silty clay loam, 15 to 25 percent
slopes, moderately eroded. This moderately deep,
steep, well drained soil is on valley walls and hillsides.
Most areas are dissected by shallow. drainageways. In-
terbedded shale and limestone bedrock commonly out-
crop in many of these waterways. Limestone flagstones
are common on the surface in places (fig. 4), especially
in and around Waterways. Intermittent sidehill seeps
commonly occur along the surface of the nearly impervi-
ous shale bedrock. Most areas are elongate or fan
shaped and range from 5 to 200 acres in size.
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Figure 4.—Interbedded clay shales and thin-bedded limestone on Eden silty clay loam, 15 to 25 percent slopes, moderately eroded.
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Slopes are typically smooth, though steep, and the
waterways are not deeply cut in V-shaped ravines as
they are in till soils, such as Hennepin or Miamian soils.
The shale and limestone bedrock has been very resis-
tant to downcutting. Many waterways throughout this
map unit are scenic, dropping over a whole series of
hard limestone ledges. The soft shale layers between
the hard rock layers have been undercut, resulting in a
long series of waterfalls and pools.

Typically, the surface layer is very dark brown, friable
silty clay loam about 6 inches thick. The subsoil is about
23 inches thick. The upper part is olive brown, firm silty
clay that is 20 percent limestone flagstones. The lower
part is light olive brown, firm silty clay that is about 10
percent limestone flagstones. The substratum is calcare-
ous, interbedded clay shale and thin-bedded limestone.
In some small areas the surface layer is very dark gray-
ish brown, and in other areas the surface layer is silt
loam.

Included with this soil in mapping are small areas
where the soil is severely eroded. In these areas, the
surface layer typically is calcareous, olive brown clay or
silty clay, and depth to bedrock is commonly very shal-
low. Also included are small areas of well drained Wynn
soils on the less steep, upper and lower parts of slopes.
These inclusions make up 5 to 15 percent of some of
the larger areas. A

In this Eden soil, permeability is slow, and the availa-
ble water capacity is low. Runoff is rapid. Reaction
ranges from neutral to mildly alkaline in the root zone.
Organic-matter content is low as a result of the loss of
surface soil by erosion. Root development is restricted
by shale and limestone bedrock.

This soil is too steep for farming. Most of the acreage
is in pasture or woodland, and the potential for these
uses is medium. The soil has low potential for building
sites and sanitary facilities because of steep slopes and
limited depth to bedrock.

This soil is commonly in pasture, but, if overgrazed,
the hazard of erosion is severe. Control of erosion and
maintenance of a maximum stand of forage species are
management concerns. During seeding, using cover
crops or companioh crops, trash mulching, or no-till
seeding helps control erosion. Certain legumes, such as
crownvetch, grow well because they tolerate droughti-
ness. Proper stocking, pasture rotation, and timely appli-
cation of fertilizer help to maintain a maximum stand of
forage species. Some less steep areas that have been
farmed in the past now are in brushy pasture, commonly
Canadian bluegrass, thornapple, and redcedar. Potential
pond reservoir sites are limited. Because of steep
slopes, embankments must be high if there is to be
adequate water area. The clay shale makes the pond
bottom water-tight, but there is danger of seepage along
the top of the rock layers.

Management is difficult if this soil is used for wood-
land. The soil is clayey. The hazard of erosion is severe
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and use of harvesting equipment is severely limited. Log-
ging roads and skid trails should be constructed on the
contour where practical. Mechanical tree planting and
weed control can be accomplished if safety precautions
are taken. Woodland improvement for timber production
requires exclusion of undesirable species and poorly
formed trees.

This soil is poorly suited to most nonfarm uses be-
cause of the steep slopes and limited depth to bedrock.
It is subject to slip if fill is put on top of it, if the toe of
the slope is undercut, or if surface water or ground water
saturates the area. The interbedded shale and limestone
bedrock underlying this soil at a depth of 20 to 40 inches
makes excavation for most uses difficult and expensive;
however, the bedrock is rippable by heavy equipment
and rarely requires blasting. The many flagstones make
the soil undesirable for construction. Ground water flow-
ing on the surface of the nearly impervious shale can
cause seeps on some slopes and in waterways. Water
can seep into excavations if not intercepted, and seep-
age is common on the lower parts of slopes.

This soil is in capability subclass Vle; woodland suit-
ability subclass 3c.

EcF2—Eden silty clay loam, 25 to 50 percent
slopes, moderately eroded. This moderately deep, very
steep, well drained soil is on valley walls and hillsides.
Most areas are dissected by shallow drainageways. In-
terbeédded shale and limestone bedrock commonly out-
crop in many of these waterways. Limestone flagstones
are common on the surface in places, especially in and
around waterways. Intermittent sidehill seeps commonly
occur along the surface of the nearly impervious shale
bedrock. Most areas are elongated and range from 5 to
200 acres in size.

Slopes are typically smooth and very steep. The shale
and limestone bedrock has been very resistant to down-
cutting, and the waterways are not deeply V-shaped as
they are in the deep till Hennepin or Miamian soils. Many
waterways throughout this map unit are scenic, dropping
over a whole series of limestone ledges. The soft shale
layers between the hard rock layers have been undercut,
giving rise to a long series of waterfalls and pools.

Typically, the surface layer is very dark brown, friable
silty clay loam about 5 thick. The subsoil is about 22
inches thick. The upper part is olive brown, firm silty clay
that is 20 percent limestone flagstones. The lower part is
light olive brown, firm silty clay that is about 10 percent
limestone flagstones. The substratum is interbedded clay
shale and thin-bedded limestone. A few areas of rock
outcrops and rock ledges are indicated on the soil maps
by the symbol for rock outcrop. In some small areas, the
surface layer is very dark grayish brown.

Included with this soil in mapping are small areas of
soils that are severely eroded. In these areas, the sur-
face layer typically is calcareous, olive brown clay or silty
clay, and depth to bedrock is commonly very shallow.
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Also included are small areas of well drained Wynn soils
on the less steep, upper and lower parts of slopes.
These inclusions make up 5 to 15 percent of some
larger areas.

In this Eden soil, permeability is slow, and available
water capacity is low. Runoff is rapid. Reaction ranges
from neutral to mildly alkaline in the root zone. Organic-
matter content is low as a result of loss of surface soil
by erosion. Root development is restricted by shale and
limestone bedrock.

This soil is too steep for farming. Most of the acreage
is in woodland or pasture. The soil is too steep for
pasture, but it has medium potential for woodland. It has
low potential for building site development and sanitary
facilities because of very steep slopes and limited depth
to bedrock. There are no good sites for pond reservoirs
on this soil, because the fill would have to be excessive-
ly high to allow for a suitable water area.

There are several management concerns if this soil is
used for woodland. There is a severe erosion hazard,
and the use of harvesting equipment is severely limited
by very steep slopes. Logging roads and skid trails are
difficult to construct, even on the contour. Areas of this
soil that are in woodland should be improved for timber
production by excluding undesirable species and poorly
formed trees.

This soil is poorly suited to most nonfarm uses be-
cause of the very steep slope and limited depth to bed-
rock. It is subject to slippage if fill is put on top of it, if
the toe of the slope is undercut, or if surface water or
ground water saturates the area. The interbedded shale
and limestone bedrock underlying this soil at a depth of
20 to 40 inches makes excavation for most uses difficult
and expensive; however, the bedrock is rippable by
heavy equipment and rarely requires blasting. The many
flagstones make the soil undesirable in pond embank-
ments. Ground water flowing over the nearly impervious
shale can cause seeps on some slopes and in water-
ways. Water can also seep into excavations if not inter-
cepted, and seepage is common on the lower parts of
slopes.

This soil is in capability subclass Vile; woodland suit-
ability subclass 3c.

Ee—Eel silt loam. This deep, nearly level, moderately
well drained soil is on flood plains. Flooding is frequent.
Most areas are long and narrow and 2 to 200 acres in
size. Slope is 0 to 2 percent.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 9 inches thick. The upper part of the
substratum is dark brown and brown, friable light silty

clay loam that has dark grayish brown mottles. The:

lower part of the substratum, to a depth of 60 inches, is
friable, mottled, dark grayish brown, stratified loam and
silt loam.

Included with this soil in mapping are small areas of
well drained Genesee soils and somewhat poorly drained
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Shoals soils. In a few areas the soils have lacustrine silt
and clay below a depth of about 2 feet, and in other
areas the surface layer is loam.

This Eel soil is moderately permeable and has high
available water capacity. Runoff is slow. The soil is sub-
ject to brief flooding from October through June. The
water table is high in winter and spring. The rooting zone
is deep and neutral. The surface layer has a moderate
amount of organic matter.

This soil has high potential for crops, and most areas
are used for corn, soybeans, wheat, or hay. It also has
high potential for pasture, woodiand, and wildlife habitat.
It has low potential, however, for building site develop-
ment and sanitary facilities and medium potential for
many recreational uses, mainly as a result of flooding.

This soil is suited to most crops grown in the county.
The winter and spring floods can damage winter wheat
crops, but flooding during the growing season of corn
and soybeans generally is rare, and those crops can be
grown without flood damage. Natural drainage is ade-
quate for farming, and artificial soil drainage is generally
not required. The soil is highly fertile, but the addition of
fertilizer is common. The surface layer of this soil crusts
after rain, but the addition of crop residues and other
forms of organic matter helps to reduce crusting and
conserve soil moisture in dry years.

This soil is highly productive of pasture. Overgrazing or
grazing when the soil is wet, however, can cause surface
compaction, poor tilth, and lower yields. Proper stocking,
pasture rotation, and restricted use during wet periods
keep the pasture and the soil in good condition.

This soil is well suited to trees, but few areas are
wooded because the soil is also suitable for more valua-
ble crops. Flooding is of brief duration, and trees gener-
ally are not damaged. There are no limitations for grow-
ing most high value trees.

This soil is poorly suited as building sites -and for
sanitary facilities because of flooding. Some recreational
development is also limited by flooding.

This map unit is a good source of topsoil. Protective
levees have been built in some areas, and where pro-
tected from flooding, the soil is well suited to some
nonfarm uses.

This soil is in capability class |; woodland suitability
subclass 1o.

EIA—Eldean loam, 0 to 2 percent slopes. This deep,
nearly level, well drained soil is on stream terraces and
outwash plains. Most areas are irregular and broad in
shape and range from 5 to 100 acres in size. Several
large areas are as much as 500 acres in size.

Typically, the surface layer is dark brown, friable loam
about 6 inches thick. The subsoil is about 26 inches
thick. The upper part is brown, friable silty clay loam; the
middle part is brown and dark reddish brown, firm gravel-
ly clay; and the lower part is dark reddish brown, friable
gravelly clay loam. The substratum, to a depth of about
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60 inches, is yellowish brown, loose very gravelly loamy
sand. In some small areas, the surface layer is silt loam.

Included with this soil in mapping are small areas of
soils that have a gravelly loam surface layer and a few
areas of soils that have less clay in the subsoil. Also
included are small intermingled areas of Ockley soils and
dark colored Warsaw soils.

Permeability of the Eldean soil is moderate or moder-
ately slow in the surface layer and subsoil and rapid in
the substratum. This soil dries and warms early in spring
and can be planted early. Available water capacity is
fow. Runoff is slow. The root zone is moderately deep
and is medium acid to moderately alkaline. The surface
layer is low in organic-matter content.

Most of the acreage of this soil is used for farming.
The potential for farming is high, and the soil is well
suited to vegetable crops, especially if irrigated. The soil
has high potential for pasture, woodland, and wildlife. It
has medium to high potential for most building site de-
velopment and sanitary facilities and high potential for
most recreational uses.

This soil is well suited to corn, soybeans, wheat, and
hay. It is moderately susceptible to drought, especially
during dry periods in summer and fall. It is well suited to
continuous row cropping. Returning crop residues to the
soil or the regular addition of other organic material help
to maintain organic-matter content and increase water
infiltration. Tillage and harvesting equipment can be used
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with little difficulty. Use of minimum tillage and cover
crops is important. Maintenance of fertility and organic-
matter levels and control of erosion are the main man-
agement concerns.

This soil is well suited as building sites and for recre-
ational uses (fig. 5), but seepage is a limitation if it is
used for sewage lagoons and trench type sanitary land-
fills. Effluent from sewage and solid waste material can
move through the rapidly permeable sand and gravel
substratum and poliute water supplies. Because the soil
does not have sufficient strength to support vehicular
traffic, the base material needs to be replaced if this soil
is used for roads. Storm sewers are generally needed in
urban areas to handle storm water runoff. The substra-
tum is a good source of sand, gravel, and roadfill.

This soil is in capability subclass ils; woodland suitabil-

ity subclass 2o.

ElB2—Eldean loam, 2 to 6 percent slopes, moder-
ately eroded. This deep, gently sloping, well drained soil
is on stream terraces. Most areas are long and narrow or
irregular in shape and range from 3 to 25 acres in size.

Typically, the surface layer is dark brown, friable loam
about 6 inches thick. The subsoil is about 24 inches
thick. The upper part is brown, firm gravelly clay; the
middle part is dark reddish brown, firm gravelly clay; and
the lower part is dark reddish brown, friable gravelly clay
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loam. The substratum, to a depth of about 60 inches, is
yellowish brown, loose very gravelly loamy sand. In
some small areas, the surface layer is silt loam.

Included with this soil in mapping are small areas of
Ockley soils, small intermingled areas of soils that have
a surface layer of sandy loam, and a few areas of soils
that have less clay in the subsoil.

In this Eldean soil, permeability is moderate or moder-
ately slow in the surface layer and subsoil and rapid in
the substratum. The soil dries and warms early in spring
and can be planted early. Available water capacity is
low. Runoff is slow. The root zone is medium acid to
moderately alkaline. The surface layer is low in organic-
matter content.

Most of the acreage of this soil is used for farming.
The soil has high potential for farming and is well suited
to vegetable crops, especially if irrigated. It also has high
potential for pasture, woodland, and wildlife. It has
medium to high potential for most building site develop-
ment and sanitary facilities and high potential for most
recreational uses.

This soil is well suited to corn, soybeans, wheat, and
hay. The surface layer is mixed with considerable materi-
al from the upper part of the subsoil. There is a greater
tendency toward surface crusting and droughtiness in
this soil than in uneroded Eldean soils. The moderate
hazard of erosion limits farming. Minimum tillage or con-
tour tillage and winter cover crops help to prevent exces-
sive soil loss. Returning crop residues to the soil helps to
improve fertility, increase water infiltration, and maintain
organic-matter content. Maintenance of fertility and or-
ganic-matter content and control of erosion are the main
management concerns.

This soil is moderately well suited as building sites and
for recreational uses, but seepage is a limitation if it is
used for sewage lagoons and trench type sanitary land-
fills. Effluent from sewage and solid waste material can
move through the rapidly permeable sand and gravel
substratum and pollute water supplies. Low strength is a
limitation if this soil is used for local roads. Use of a
suitable base material generally will improve this condi-
tion. Storm sewers are generally needed in urban areas
to handle storm water runoff. The substratum is a good
source of sand, gravel, and roadfill.

This soil is in capability subclass lle; woodland suitabil-
ity subclass 20.

EIC2—Eldean loam, 6 to 12 percent slopes, moder-
ately eroded. This deep, moderately sloping, well
drained soil is on stream terraces. It is generally adjacent
to the upland or the bottom land. Most areas are linear
in shape and range from 5 to 20 acres in size.

Typically, the surface layer is dark brown, friable loam
about 5 inches thick. The subsoil is about 19 inches
thick. The upper part is brown, firm gravelly clay; the
middle part is dark reddish brown, firm gravelly clay; and
the lower part is dark reddish brown, friable gravelly clay
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loam. The substratum, to a depth of about 60 inches, is
yellowish brown, loose very gravelly loamy sand.

Included with this soil in mapping are intermingled
small areas of soils that have a gravelly loam surface
layer and small areas of Casco soils. Also included are a
few areas of severely eroded soils that have a brown or
reddish brown color that contrasts noticeably with that of
soils in surrounding areas when they are bare.

In this Eldean soil, permeability is moderate or moder-
ately slow in the surface layer and subsoil and rapid in
the substratum. The soil dries and warms early in spring,
and can be planted early. Available water capacity is
low, and runoff is medium. The rooting zone is moderate-
ly deep and medium acid to mildly alkaline. The surface
layer is low in organic-matter content.

Most of the acreage of this soil is used for farming. It
has medium potential for farming. It has medium to high
potential for pasture, woodland, and wildlife habitat. It
has medium potential for most building site development,
medium to low potential for sanitary facilities, and
medium potential for most recreational uses.

The hazard of erosion is severe when this soil is culti-
vated. The amount of erosion is variable within short
distances, and the brown subsoil is exposed in places.
The soil also is droughty. It tends to be sticky when wet
and hard and cloddy when dry. It is rather difficult to
work except under conditions of optimum moisture con-
tent. Conservation tillage or contour stripcropping and
winter cover crops reduce excessive soil toss. Minimum
tillage and returning crop residues to the soil improve
fertility and increase water infiltration. Maintenance of
fertility and organic-matter content and control of erosion
are the main management concerns.

Production of legumes and bluegrass for pasture and
hay is good. Pasture and hay crops help to control ero-
sion.

Only a few small areas of this soil are covered with
trees. Oaks are common. Woodland improvement for
timber production requires exclusion of undesirable spe-
cies and poorly formed trees.

This soil is moderately well suited as building sites and
for recreational uses, but it has limitations if used for
sewage lagoons and trench type sanitary landfills. Seep-
age of effluent from sewage and solid waste material
can move through the rapidly permeable sand and gravel
substratum and pollute water supplies. Because the soil
does not have sufficient strength to support vehicular
traffic, the base material needs to be replaced if the soil
is used for roads. Storm sewers are generally needed in
urban areas to handle storm water runoff. The substra-
tum is a good source of sand, gravel, and roadfill.

This soil is in capability subclass llle; woodland suit-
ability subclass 2o0.

EnA—Eldean gravelly loam, 0 to 2 percent slopes.
This deep, nearly level, well drained gravelly soil is on
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stream terraces and outwash plains. Most areas are ir-
regular in shape and range from 2 to 20 acres in size.

Typically, the surface layer is dark brown, friable grav-
elly loam about 6 inches thick. The subsoil is about 26
inches thick. The upper and middle parts are firm, brown
and reddish brown gravelly clay, and the lower part is
dark reddish brown, friable gravelly clay loam. The sub-
stratum, to a depth of 60 inches, is yellowish brown,
loose very gravelly loamy sand.

Included with this soil in mapping are areas of soils
that have a thinner subsoil and small areas of soils that
have a less clayey subsoil.

In this Eldean soil, permeability is moderate or moder-
ately slow in the surface layer and subsoil and rapid in
the substratum. The surface layer has a high infiltration
rate. The soil dries and warms early in spring and can be
planted early. Available water capacity is low, and runoff
is slow. The rooting zone is medium acid to mildly alka-
line and moderately deep.

Most of the acreage of this soil is used for farming.
The soil has high potential for farming and is well suited
to vegetable crops if irrigated. It also has high potential
for pasture, woodland, and wildlife habitat. It has medium
to high potential for most building site development and
sanitary facilities and high potential for most recreational
uses.

This soil is well suited to corn, soybeans, wheat, and
hay. It is moderately susceptible to drought, especially
during dry periods in summer and fall. It is well suited to
continuous row cropping. Returning crop residues to the
soil or the regular addition of other organic material
helps to maintain organic-matter content and increase
water infiltration. Tillage and harvesting equipment can
be used with little difficulty. Use of minimum tillage and
cover crops is important. Maintenance of -fertility and
organic-matter levels is a major concern of management.
Pebbles in the surface layer interfere somewhat with
tillage, but not enough to make intertilled crops impracti-
cal.

This soil is moderately well suited as building sites and
for recreational uses, but it has limitations if used for
sewage lagoons and trench type sanitary landfills. Seep-
age of effluent from sewage and solid waste material
can move through the rapidly permeable sand and gravel
substratum and pollute water supplies. Storm sewers are
generally needed in urban areas to handle storm water
runoff. This soil has a gravelly surface layer, which can
limit its use in lawns, gardens, and landscaping and also
in most recreational development. The substratum is a
good source of sand, gravel, and roadfill.

This soil is in capability subclass ils; woodland suitabil-
ity subclass 20.

EnB2—Eldean gravelly loam, 2 to 6 percent slopes,
moderately eroded. This deep, gentiy sloping, well
drained gravelly soil is on stream terraces. It generally is
adjacent to bottomland soils, and it also is in meander
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scours and drainageways that cross the terraces. Most
areas are linear in shape and range from 5 to 20 acres
in size.

Typically, the surface layer is dark brown, friable grav-
elly loam about 6 inches thick. The subsoil is about 24
inches thick. The upper part is brown, firm gravelly clay;
the middie part is dark reddish brown, firm gravelly clay;
and the lower part is dark reddish brown, friable gravelly
clay loam. The substratum, to a depth of about 60
inches, is yellowish brown, loose very gravelly loamy
sand.

included with this soil in mapping are small areas
where the soil is only slightly eroded and a few areas of
soils in which the subsoil is less clayey. Also included
are some areas of soils in which the subsoil is thinner.
These soils are in the less sloping areas.

In this Eldean soil, permeability is moderate or moder-
ately slow in the surface layer and subsoil and rapid in
the substratum. The surface layer has a high infiltration
rate. Because the surface layer is gravelly ioam, the soil
dries and warms early in spring and can be planted
early. Available water capacity is low, and runoff is slow.
The rooting zone is medium acid to moderately alkaline.
The surface layer is low in organic-matter content.

Most of the acreage of this soil is used for farming.
The soil has high potential for farming and is well suited
to vegetable crops, especially if irrigated. It has high
potential for pasture, woodland, and wildlife habitat. It
has medium to high potential for building site develop-
ment and sanitary facilities and high potential for most
recreational uses.

This soil is well suited to corn, soybeans, wheat, and
hay. There is a moderate hazard of erosion if this soil is
cultivated. Minimum tillage, winter cover crops, and crop
residues help to prevent soil losses and increase water
infiltration. Maintenance of fertility and organic-matter
level and control of erosion are the main management
concerns. The pebbles in the surface layer interfere
somewhat with tillage but not enough to make intertilled
crops impractical.

This soil is moderately well suited as building sites and
for recreational uses, but it has limitations if used for
sewage lagoons and trench type sanitary landfills. Seep-
age of effluent from sewage and solid waste material
can move through the rapidly permeable sand and gravel
substratum and pollute water supplies. Storm sewers are
generally needed in urban areas to handle storm water
runoff. This soil has a gravelly surface layer, which limits
its use for lawns, gardens, and landscaping and also for
most recreational development. The substratum is a
good source of sand, gravel, and roadfill.

This soil is in capability subclass lle; woodland suitabil-
ity subclass 20.

EuA—Eldean-Urban land complex, nearly level.
This map unit consists of deep, nearly level, well drained
Eldean soils and Urban land. it is on stream terraces and
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outwash plains. Most of this map unit is in 2 areas that
are more than 2,500 acres in size. One area is in the
cities of Fairfield and Hamilton, and the other is in
Middletown.

This map unit is 50 to 65 percent Eldean soils and 25
to 50 percent Urban land. Eldean soils and Urban land
are so intricately mixed, or so small in extent, that it is
not practical to map them separately. .

Typically, the Eldean soil has a surface layer of dark
brown, friable loam about 6 inches thick. The subsoil is
about 26 inches thick. The upper part is brown, friable
silty clay loam; the middle part is brown and dark reddish
brown, firm gravelly clay; and the lower part is dark
reddish brown, friable gravelly clay loam. The substra-
tum, to a depth of about 60 inches, is yellowish brown,
loose very gravelly loamy sand.

Urban land is covered by streets, parking lots, build-
ings, and other structures that obscure or alter the soil.
The original soil has been disturbed or buried by earth-
moving so that identification and classification are not
feasible.

Included in mapping and making up to 25 percent of
the unit are areas of deep, well drained Ockley and Wea
soils. Wea soils have a darker colored surface layer than
that of Eldean soils. Also included are Warsaw soils that
differ from Eldean soils in having a darker colored sur-
face layer and a coarser textured subsoil. Ockley and
Wea soils commonly are on the part of the terrace near-
est the upland, and Warsaw soils are on the part of the
terrace adjacent to the bottom land.

In the Eldean soils, permeability is moderate or moder-
ately slow in the surface layer and subsoil and rapid in
the substratum. Available water capacity is low, and sur-
face runoff is slow. Organic matter content is moderate.

The Eldean soils are used for parks, open space,
building sites, tawns, and gardens. They have medium
potential for lawns, vegetable and flower gardens, trees,
and shrubs. Potential is medium to high for most engi-
neering uses and high for most recreational uses.

The Eldean soils are well suited to grasses, flowers,
vegetables, trees, and shrubs. Perennial plants selected
for planting should have a fairly high tolerance for
drought. Gravelly material is often exposed in disturbed
areas that have been cut or filled. This limits use of the
soil for lawns and gardens. Soil material that has been
used for fill is so variable in characteristics that no pre-
diction can be made about its properties. Onsite investi-
gation is required to determine hazard, limitations, and
suitability for use of individual areas.

These soils are moderately well suited as building sites
and for recreational uses, but there are limitations to
their use for sanitary facilities. Because filtration is inad-
equate, there is a possibility of ground water pollution if
they are used for septic tank absorption fields. The many
small stones limit the use of these soils for lawns and
gardens and most recreational development. The use of
these soils for local roads is limited by low strength, but
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use of a suitable base material will usually improve this
condition. Storm sewers are generally needed in urban
areas to handle storm water runoff. Onsite investigation
is needed to determine the best use of a given area
because the soils are variable and altered in many loca-
tions.

Eldean soils are in capability subclass tls; woodland
suitability subclass 20; Urban land is not assigned to a
capability subclass or a woodland suitability subclass.

EuB—Eldean-Urban land complex, gently sloping.
This map unit consists of deep, gently sloping, well
drained Eldean soils and Urban land. These soils are on
stream terraces and outwash plains. Most areas are long
and narrow or are irregular in shape. They range from 3
to 125 acres in size.

This map unit is 50 to 65 percent Eldean soils and 25
to 50 percent Urban land. The Eldean soils and Urban
tand are so intricately mixed, or so small in size, that it is
not practical to map them separately.

Typically, the Eldean soil has a surface layer of dark
brown, friable loam about 6 inches thick. The subsoil is
about 24 inches thick. The upper part is brown, friable
silty clay loam; the middle part is brown and dark reddish
brown, firm gravelly clay; and the lower part is dark
reddish brown, friable gravelly clay loam. The substra-
tum, to a depth of about 60 inches, is yellowish brown,
loose very gravelly loamy sand.

Urban land is covered by streets, parking lots, build-
ings and other structures that obscure or alter the origi-
nal soil so that identification is not feasible. It has been
disturbed or buried by earthmoving.

Included in mapping are small areas of Eldean-Urban
land complex, nearly level. Also included are small areas
of deep, well drained Ockley soils that make up as much
as 20 percent of the map unit.

Eldean soils have moderate permeability or moderately
slow permeability in the surface layer and subsoil and
rapid permeability in the substratum. Available water ca-
pacity is low, and runoff is slow. The rooting zone is
medium acid to mildly alkaline. The surface layer is low
in organic-matter content.

The Eldean soils are used for parks, open space,
building sites, lawns, and gardens. They have medium
potential for lawns, vegetable and flower gardens, trees,
and shrubs. They have medium to high potential for most
building site development and sanitary facilities and high
potential for most recreational uses.

The Eldean soils are well suited to grasses, flowers,
vegetables, trees, and shrubs. Perennials selected for
planting should have a fairly high tolerance for drought.
Because of slope, erosion is a concern when the soil is
disturbed and left bare for a considerabie period. Gravel-
ly materials are often exposed in disturbed areas that
have been cut or filled. This limits use of the soil for
lawns and gardens. Soil material that has been used for
fill is so variable in characteristics that no prediction can
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be made about its properties. Onsite investigation is re-
quired to determine hazards, limitations, and suitability
for use of individual areas.

These soils are moderately well suited to building site
development and recreational uses but have limitations if
used for sanitary facilities. Because filtration is inad-
equate, ground water pollution is possible if they are
used for septic tank absorption fields. The many small
stones can be a limitation if the soils are used for lawns
and gardens and most recreational development. The
soils do not have sufficient strength to support vehicular
traffic, but roads can be built if suitable base material is
used. Storm sewers are generally needed in urban areas
to handle storm water runoff. Onsite investigations are
needed to determine the best use of a given area be-
cause the soils are variable and altered in many loca-
tions.

Eldean soils are in capability subclass lle; woodland
suitability subclass 20: Urban land is not assigned to a
capability subclass or a woodland suitability subclass.

FcA—Fincastle silt loam, 0 to 2 percent slopes.
This deep, nearly level, somewhat poorly drained soil is
on flats in high lying positions of the upland landscape.
Most areas are oblong or irregular in shape and range
from 3 to 150 acres in size.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 8 inches thick. The next layer is
about 5 inches thick. It is dark grayish brown, friable silt
loam mixed with grayish brown silt loam that has a few
yellowish brown mottles. The subsoil is about 28 inches
thick. The upper part is dark yeilowish brown, mottled,
firm silty clay loam; the lower part is dark brown, mottled,
firm clay loam. The substratum, to a depth of 62 inches,
is brown light clay loam.

Included with this soil in mapping, and making up as
much as 10 percent of the map unit, are small areas of
nearly level Xenia and Ragsdale soils. The dark colored,
wetter Ragsdale soils are in the lower lying areas of the
landscape, and the better drained Xenia soils are on the
slight rises. ~

In this Fincastle soil, permeability is moderately slow to
slow in the subsoil and slow in the substratum. Available
water capacity is high. Surface runoff from cultivated
areas is slow, and the soil tends to dry slowly. Tilth is
fair. The subsoil has a moderate shrink-swell potential.
The root zone is normally deep, because the water table
remains deep enough during the cropping season to
allow crops common to the area to be grown. The soll
commonly is medium acid except where limed. The
water table is seasonally high for long periods in winter
and spring.

Most of the acreage of this soil is farmed. It has high
potential for cultivated crops, hay, pasture, and trees. It
has low to medium potential for building site develop-
ment and sanitary facilities. 1t has medium potential for
recreational uses.

SOIL SURVEY

This soil is suited to corn, soybeans, small grain, and
grasses and legumes for hay and pasture. Although it
has slow or moderately slow permeability, subsurface
drainage lines or surface drains help to reduce excess
wetness. Maintaining good soil structure is important.
The soil is low in organic-matter content and is suscepti-
ble to surface crusting. It can be used for row crops year
after year if management is optimum. It dries slowly in
spring, and planting may be delayed in undrained areas.

This soil has high potential for pasture or hay. Over-
grazing or grazing when the soil is too wet, however, can
cause surface compaction and poor tilth. Proper stocking
rates, pasture rotation, timely deferment of grazing, and
restricted use during wet periods help to keep the pas-
ture and soil in good condition.

This soil is suited to hardwood trees. In existing
stands, tree seeds, cuttings, and seedlings survive and
grow well if competing vegetation is controlled or re-
moved by spraying, cutting, or girdling. Wetness is a
hazard when planting or harvesting trees.

The use of this soil for homesites and septic tank
absorption fieids is limited by wetness (fig. 6) and moder-
ately slow permeability to slow permeability in the sub-
soil. Performance of septic systems can sometimes be
improved by increasing the size of the leach field or
providing an alternate leach field. The soil is better
suited to dwellings without basements than to dwellings
with basements. Surface and subsurface drainage lowers
the seasonal high water table. Landscaping building sites
helps to keep surface water away from foundations.
Local roads can be improved by artificial drainage and
using a suitable base material.

This soil is in capability subclass llw; woodland suit-

ability subclass 3o.

FcB—Fincastle silt loam, 2 to 6 percent slopes.
This deep, gently sloping, somewhat poorly drained soil
is on relatively high lying positions of the upland land-
scape. Most areas are irregular in shape and range from
5 to 50 acres in size, but a few areas are more than 100
acres.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 7 inches thick. The next layer is
about 5 inches thick. It is dark grayish brown, friable silt
loam mixed with grayish brown silt loam that has a few
yellowish brown mottles. The subsoil is about 27 inches
thick. The upper part is dark yellowish brown, mottled,
firm silty clay loam; the lower part is dark brown,
mottled, firm clay loam. The substratum, to a depth of
60 inches, is brown light clay loam.

Included with this soil in mapping, and making up as
much as 10 percent of the map unit, are small areas of
nearly level Fincastle soils on the highest positions on
the landscape. Also included are small areas of moder-
ately well drained, gently sloping Xenia silt loam.

in this Fincastle soil, permeability is moderately siow to
slow in the subsoil and slow in the substratum. Available
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Figure 6.—Wetness and restricted permeability severely limit the use of Fincastle soils for septic tank absorption fields.

water capacity is high. Surface runoff from cultivated
areas is medium, and in some places, this soil receives
runoff from adjacent, higher areas. The soil tends to dry
slowly. Tilth is fair. The subsoil has a moderate shrink-
swell potential. The rooting zone is normally deep, be-
cause the water table remains deep enough during the
cropping season to allow crops common to the area to
be grown. The surface layer commonly is medium acid
except where limed. The water table is seasonally high
for long periods in winter and spring.

Most of the acreage of this soil is farmed. The soil has
high potential for cultivated crops, hay, pasture, and
trees if properly managed. It has low to medium potential
for building site development and sanitary facilities. it has
medium potential for recreational uses.

This soil is suited to corn, soybeans, small grain, and
grasses and legumes for hay. The hazard of erosion is
moderate in cultivated areas. Minimum tillage and winter
cover crops help to prevent excessive soil loss. Organic-
matter content is low. Returning crop residue to the soil
or the addition of other organic material helps to improve
fertility and increase water infiltration. Maintenance of
fertility and organic-matter levels and control of erosion
are the main management concerns. There is a wetness

hazard, especially in spring. Surface and subsurface
drainage help to reduce wetness if the 'soil is cultivated.

This soil has high potential for pasture or hay. Over-
grazing and grazing when the soil is too wet, however,
will cause surface compaction and poor tiith. Proper
stocking rates, pasture rotation, timely deferment of graz-
ing, and restricted use during wet periods help to keep
the pasture and soil in good condition.

This soil is suited to such -native hardwood trees as
oak, ash, and maple. In existing stands, tree seeds,
cuttings, and seedlings survive and grow well if compet-
ing vegetation is controlled or removed by spraying, cut-
ting, or girdling.

The use of this soil for homesites and septic tank
absorption fields is limited by wetness and moderately
slow and slow permeability in the subsoil. It is better.
suited to dwellings without basements than to dwellings
with basements. Any included areas of gently sloping
Xenia soils should be used for homesites if feasible.
Performance of septic systems can sometimes be im-
proved by increasing the size of the leach field or provid-
ing an alternate leach field. Surface and subsurface
drainage lowers the seasonal high water table. Lands-
caping building sites helps to keep surface water away
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from foundations. Local roads can be improved by artifi-
cial drainage and using a suitable base material. _

This soil is in capability subclass lle; woodland suitabil-
ity subclass 30.

FdA—Fincastle silt loam, bedrock substratum, 0 to
2 percent slopes. This deep, nearly level, somewhat
poorly drained soil is on uplands. It is on tops of hills,
which have only a thin smear of stony till over the bed-
rock. These areas are shaped by the underlying bedrock.
Most areas are oblong or irregular in shape and range
from 3 to 100 acres in size.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 8 inches thick. The next layer is
about 5 inches thick. It is dark grayish brown, friable silt
loam mixed with grayish brown silt loam that has a few
yellowish brown mottles. The subsoil is about 29 inches
thick. The upper part is brown, mottled, friable light silty
clay loam; the middle part is yellowish brown, mottled,
firm silty clay loam; and the lower part is yellowish
brown, mottled, firm clay loam. The substratum, to a
depth of about 56 inches, is flaggy light clay loam fill. It
contains many angular till pebbles and many limestone
flagstones averaging about 6 inches across and 2 inches
in thickness. These flagstones make up 15 to 30 per-
cent of the volume of the till. Commonly, a 6 to 18 inch
layer of this stony till substratum rests directly on the
underlying shale and limestone bedrock.

Included with this soil in mapping, and making up 5 to
10 percent of the map unit, are small areas of moderate-
ly well drained Xenia, bedrock substratum, soils on slight
rises and as strips along the map unit boundary. Also
included are small areas of nearly level, somewhat
poorly drained soils that have shale and limestone bed-
rock at a depth of 20 to 40 inches and a few small areas
of nearly level Fincastle soils.

In this Fincastle soil, permeability is moderately slow
or slow in the subsoil and very slow in the substratum.
Availabie water capacity is medium. Surface runoff from
cultivated areas is slow, and the soil tends to dry slowly.
Tilth is fair. The subsoil has moderate shrink-swell poten-
tial. The root zone is normally deep, because the water
table remains deep enough during the cropping season
to allow crops common to the area to be grown. The soil
commonly is medium acid except where limed. The
water table is seasonally high for long periods in winter
and spring.

Most of the acreage of this soil is farmed. The soil has
high potential for cultivated crops, hay, pasture, and

SOIL SURVEY

trees. It has low to medium potential for building sites
and sanitary facilities. It has medium potential for recre-
ational uses.

This soil is suited to corn, soybeans, small grain, and
grasses and legumes for hay and pasture. Wetness is
the main limitation to farming. The soil has a moderate
capacity for storing and releasing plant nutrients. Subsur-
face drainage lines or surface 'drains help to reduce
excess wetness. Maintaining good soil structure is impor-
tant. The surface layer is low in organic-matter content
and susceptible to surface crusting. The soil can be used
for row crops year after year if management is optimum.
It dries slowly in spring, and planting may be delayed in
undrained areas. Rock interferes with excavation for sub-
surface drains and waterways in farm drainage. Crop
yields are also influenced because seepy areas tend to
occur where rock is at a minimum depth.

This soil has high potential for pasture. Overgrazing or
grazing when the soil is too wet, however, will cause
surface compaction and poor tilth. Proper stocking, pas-
ture rotation, timely deferment of grazing, and restricted
use during wet periods help to keep the pasture and soil
in good condition.

This soil is suited to such native hardwood trees as
oak, ash, and maple. In existing stands, tree seeds,
cuttings, and seedlings survive and grow well if compet-
ing vegetation is controlled or removed by spraying, cut-
ting, or girdling. Wetness is a hazard when planting or
harvesting trees.

This soil has limited use for homesites and septic tank
absorption fields because of wetness and moderately
slow to slow permeability in the subsoil. It is better suited
to dwellings without basements than to dwellings with
basements. Any included areas of gently sloping Xenia
soils should be used for homesites if feasible. Perform-
ance of septic systems can sometimes be improved by
increasing the size of the leach field or providing an
alternate leach field. Surface and subsurface drainage
lowers the seasonal high water table. Landscaping build-
ing sites helps to keep surface water away from founda-
tions. Local roads can be improved by artificial drainage
and using a suitable base material.

The stony till and interbedded shale and limestone
underlying this soil make excavation for most uses diffi-
cult and expensive; however, the stony till and bedrock
is rippable by heavy equipment and rarely requires blast-
ing. The many stones in the till make it undesirable to
use in pond embankments.
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FdB—Fincastle silt iloam, bedrock substratum, 2 to
6 percent slopes. This deep, gently sloping, somewhat
poorly drained soil is on high-lying positions of the
upland landscape. Areas are as much as 1,200 feet
wide, are irregutar in shape, and are predominantly less
than 50 acres in size, except for a few areas of more
than 100 acres.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 7 inches thick. The next layer is
about 5 inches thick. It is dark grayish brown, friable silt
loam mixed with grayish brown silt loam that has a few
yellowish brown mottles. The subsoil is about 27 inches
thick. The upper part is brown, mottled, friable light silty
clay loam; the middle part is yellowish brown, mottled,
firm silty clay loam; and the lower part is yellowish
brown, mottled, firm clay loam. The substratum, to a
depth of about 56 inches, is light clay loam till. It con-
tains many angular till pebbles and many limestone fiag-
stone averaging about 6 inches across and 2 inches
thick. These flagstones make up 15 to 30 percent of
the volume of the till. Commonly, a 6 to 18 inch layer of
this stony till substratum rests directly on the underlying
shale and limestone bedrock.

Included with this soil in mapping, and making up as
much as 10 percent of the map unit, are small intermin-
gled areas of nearly level Fincastle, bedrock substratum,
soils on the ‘highest positions on the landscape. Also
included in a few places are areas of moderately well
drained, gently sloping Xenia silt loam bedrock substra-
tum, soils and areas of gently sloping, somewhat poorly
drained soils that have shale and limestone bedrock at a
depth of 20 to 40 inches.

In this Fincastle soil, permeability is moderately slow
or slow in the subsoil and very slow in the substratum.
Available water capacity is medium. Surface runoff from
cultivated areas is slow. In some places, the soil also
receives surface runoff from adjacent higher areas. It
tends to dry slowly. Tilth is fair. The subsoil has moder-
ate shrink-swell potential. The rooting zone is commonly
deep because the water table remains deep enough
during the cropping season to allow crops common to
the area to be grown. The surface layer generally is
medium acid except where limed. The water table is
seasonally high for long periods in winter and spring.

Most of the acreage of this soil is farmed. The soil has
high potential for cultivated crops, hay, pasture, and
trees if properly managed. It has low to medium potential
for building site development and sanitary facilities. It has
medium potential for recreational uses.
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This soil is suited to corn, soybeans, small grain, and
grasses and legumes for hay and pasture. Wetness is a
hazard, especially in spring. Surface drainage reduces
wetness when the soil is cultivated. The hazard of ero-
sion is moderate. Minimum tillage and winter cover crops
help prevent excessive soil loss. The surface layer is low
in organic-matter content. Returning crop residue to the
soil or the addition of other organic material improves
fertility and increases water infiltration. Maintenance of
fertility and organic-matter levels and control of wetness
are the main management concerns. Farm drainage is
difficult because rock interferes with excavation for sub-
surface drainage lines and surface drains. Crop yields
are also influenced by rock, because seeps tend to
occur where rock is at minimum depth, especially in
shallow waterways on slopes.

This soil has high potential for pasture. Overgrazing or
grazing when the soil is too wet, however, will cause
surface compaction and poor tilth. Proper stocking, pas-
ture rotation, timely deferment of grazing, and restricted
use during wet periods help to keep the pasture and soil
in good condition.

This soil is well suited to such native hardwood trees
as oak, ash, and maple. In existing stands, tree seeds,
cuttings, and seedlings survive and grow well if compet-
ing vegetation is controlled or removed by spraying, cut-
ting, or girdling.

This soil has limited use for homesites and septic tank
absorption fields because of wetness and moderately
slow or slow permeability in the subsoil. Any included
areas of gently sloping Xenia soils should be used as
homesites if feasible. This soil is better suited to dwell-
ings without basements than to dwellings with base-
ments. Performance of septic systems can sometimes
be improved by increasing the size of the leach field or
by providing an alternate leach field. Surface and subsur-
face drainage lowers the seasonal high water table.
Landscaping building sites helps to keep surface water
away from foundations. Local roads can be improved by
artificial drainage and using a suitable base material.

The stony till and interbedded shale and limestone
underlying this map unit make excavation for most uses
difficuit and expensive; however, the stony till and bed-
rock is rippable by heavy equipment and rarely requires
blasting. The many stones make the till undesirable for
use in pond embankments.

This soil is in capability subclass llw; woodland suit-
ability subclass 3o.
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Gn—Genesee loam. This deep, nearly level, well
drained soil is on flood plains. Flooding is common. Most
areas are either circular or long and narrow and are 2 to
400 acres in size. Slope is 0 to 2 percent.

Typically, the surface layer is dark grayish brown, fri-
able loam about 8 inches thick. The upper part of the
substratum is dark brown, friable loam and silt loam; the
middle part is dark yellowish brown, friable loam; and the
lower part, to a depth of 60 inches, is yellowish brown
stratified loam, sandy loam, and silt loam.

Included with this soil in mapping are a few areas of
the moderately well drained Eel soils in lower parts of
the landscape and a few areas of dark colored Ross
soils that are higher on the flood plains and further
removed from the stream channel. In a few areas a dark
colored soil is buried under about 2 to 3 feet of light
colored alluvium.

This Genesee soil is moderately permeable. Available
water capacity is high, and runoff is slow. The soil is
subject to flooding from October to June. The rooting
zone is deep and neutral to moderately alkaline. The
surface layer contains a moderate amount of organic
matter and is highly fertile.

This soil has high potential for crops, and most areas
are used for corn, soybeans, wheat, or hay. The soil also
has high potential for pasture, woodland, and wildlife
habitat. It has low potential for building site development
and sanitary facilities and medium potential for many
recreational uses.

This soil is suited to most of the crops grown in the
county. The spring floods, however, can damage winter
wheat. Flooding during the growing season of corn and
soybeans is rare, and these crops generally can be
grown without flood damage. The natural drainage of the
soil is adequate for farming. The soil is highly fertile, and
the regular addition of fertilizer, as recommended by soil
tests, can keep the soil highly productive.

This soi! is highly productive for pasture. Overgrazing
or grazing when the soil is wet, however, causes surface
compaction and lower yields. Proper stocking, pasture
rotation, and restricted use when the soil is wet will help
to keep the pasture and the soil in good condition.

This soil is well suited to trees, but few areas are
wooded because of the suitability of the soil for cultivat-
ed crops. Flooding is of brief duration, and trees general-
ly are not damaged. Plant competition is a moderate
limitation, but tree seeds and seedlings survive and grow
well if the competing vegetation is controlled. Such high-
value trees as black walnut grow well on this soil.

This soil is poorly suited as building sites and for
sanitary facilities because of flooding. Some recreational
development is limited for the same reason.

This soil is a good source of topsoil. Protective levees
have been built in some areas, and where protected
from flooding, the soil is suited for some construction.

This soil is in capability class |; woodland suitability
subclass 1o.

SOIL SURVEY

Go—Genesee-Urban land complex. This map unit
consists of deep, nearly level, well drained Genesee
soils and Urban fand. It is on flood plains. Areas range
from 12 acres to more than 300 acres in size. This map
unit is 50 to 65 percent Genesee soils and 20 to 35
percent Urban land. The Genesee soils and Urban land
are so intricately mixed, or so small in extent, that it is
not practical to map them separately.

Typically, the Genesee soil has a surface layer of dark
grayish brown, friable loam about 8 inches thick. The
upper part of the substratum is dark brown, friable loam
and silt foam; the middle part is dark yellowish brown,
friable loam; and the lower part, to a depth of 60 inches,
is yellowish brown stratified loam, sandy loam, and silt
loam.

Urban land is covered by streets, parking lots, build-
ings, and other structures that so obscure or alter the
original soil that identification and classification is not
feasible.

Included in mapping, and making up 5 to 15 percent of
the unit, are small areas of moderately well drained Eel
soils at low positions on the landscape and dark colored,
well drained Ross soils at slightly higher elevation. Also
included are a few areas of excessively well drained
soils on knolls.

Most areas of this map unit are serviced by sewer
systems and street gutters. Genesee soils have moder-
ate permeability, high available water capacity, and slow
runoff. Most areas are protected from floods by levees.
The rooting zone is deep and neutral to moderately alka-
line. The surface layer has a moderate amount of organ-
ic matter and is highly fertile.

The Genesee soils are used for parks, open space,
building sites, lawns, and gardens. They have high po-
tential for lawns, vegetable and flower gardens, trees
and shrubs, building site development, and recreational
facilities if protected from flooding. Where not protected
from flooding, the potential for all nonfarm uses is low.

The Genesee soils are well suited to grasses, flowers,
vegetables, trees, and shrubs. Erosion is generally a
hazard only where the soil is disturbed and left bare for a
long period. In areas that have been excavated or gul-
lied, gravelly material is exposed and lawns and gardens
are difficult to establish. Filled areas are so variable in
characteristics that no predictions can be made about
their properties. Onsite investigation is required for deter-
mining the hazards, limitations, and suitability of individu-
al areas for a given use.

These soils are poorly suited as building sites and for
sanitary facilities because of flooding. Some recreational
development is limited for the same reason.

These soils are a good source of topsoil. Protective
levees have been built in some areas, and if protected
from flooding, the soils are suited for some nonfarm
uses. Onsite investigations are needed to determine the
best use of a given area, because the soils are altered
and variable in many urban locations.
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Genesee soils are in capability class |; woodland suit-
ability subclass 10; Urban land part is not assigned to a
capability subclass or a woodland suitability subclass.

HeE2—~Hennepin-Miamian silt loams, 18 to 25 per-
cent slopes, moderately eroded. These deep, well
drained soils are on short, steep side slopes bordering
stream valleys. Many areas are dissected by small wa-
terways and gullies. These soils are widespread in the
county, and they generally are on the sharp, steep
breaks from flood plains or terraces to uplands. Areas
are elongated and range from 5 to 300 acres in size.

This map unit is about 60 percent Hennepin silt loam,
25 percent Miamian silt loam, and 15 percent included
soils. The Miamian soil is on the upper and lower posi-
tions on side slopes; the Hennepin soil is on mid-slope
positions. Especially along Four Mile Creek, this map unit
extends for several miles in long, thin strips on both
sides of the valley. It also extends up the valleys of
many tributary streams to Four Mile Creek. These tribu-
tary streams are deeply cut in glacial till and form deep,
V-shaped ravines and gullies.

The Hennepin and Miamian soils in this complex are
so intricately mixed, or so small in extent, that it is not
practical to separate them in mapping.

Typically, the Hennepin soil has a surface layer of dark
brown, friable silt loam about 5 inches thick. The subsoil
is about 12 inches thick and is dark yellowish brown,
friable loam. The substratum, to a depth of 60 inches, is
calcareous, brown loam glacial till that contains many till
pebbles and rock fragments.

Typically, the Miamian soil has a surface layer of
brown, friable silt loam about 4 inches thick. The subsoil
is about 16 inches thick. It is dark yellowish brown, firm,
heavy clay loam that contains some till pebbles and
coarse fragments. The substratum, to a depth of 60
inches, is yellowish brown loam.

Included with these soils in mapping are small areas of
soils where slope is more than 25 percent. These short,
very steep sides of deep ravines cut down at right
angles to the general direction of the map unit. Also
included are a few small areas of severely eroded soils
that have calcareous, pebbly glacial till exposed on the
surface. These soils are commonly yellowish brown or
olive brown and are devoid of vegetation. In a rather
large area on the west side of Four Mile Creek Valley in
and south of Hueston Woods State Park, the soil has a
subsoil of reddish brown, and the glacial till is generally
friable sandy loam. Also included are small areas of soils
that have a moderately alkaline, or calcareous, very dark
grayish brown surface layer.

Permeability is moderately slow or slow in the Henne-
pin soil and moderately slow in the Miamian soil. Availa-
ble water capacity is moderate and runoff is rapid in both
soils. The rooting zone ranges from slightly acid to mod-
erately alkaline. Organic-matter content is low in the sur-
face layer as a result of erosion. Root development is
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somewhat restricted by the underlying till, which is gen-
erally quite dense and firm. Depth to bedrock is generally
more than 6 feet.

These soils are too steep for crops. Most of the acre-
age in the county is in pasture or woodland, and the
soils have medium potential for these uses. The potential
for building site development and sanitary facilities is low
because the soils are steep.

These soils commonly are in pasture, but where they
are overgrazed, the hazard of erosion is severe. Control-
ling erosion and maintaining a maximum stand of key
forage species are concerns of management. During
seeding, the use of cover crops or companion crops,
trash mulching, or no-till seeding help to control erosion.
Certain legumes, such as crownvetch, grow well on
these soils. Proper stocking, pasture rotation, and timely
application of fertilizer help to maintain a maximum stand
of key forage species. Some areas of less steep soils
that have been farmed and then abandoned, are in
brushy pasture of Canadian bluegrass, thornapple, and
redcedar. These areas need pasture renovation.

Pond reservoir sites are limited. Because the soils are
steep, high embankments are required if there is to be
adequate water area.

Steep slopes moderately restrict use of these soils for
woodland. The use of equipment is moderately restricted
on both soils, and the hazard of erosion is moderate in
the Hennepin soil. Logging roads and skid trails should
be constructed on the contour where practical. Mechani-
cal tree planting and weed control can be accomplished
if safety precautions are taken. Many areas of this soil
are in hardwood forests. Hueston Woods State Park in
north-central Oxford Township has a climax community
of beech-hard maple forest. It is an outstanding example
-of the type of forest cover that once covered these and
similar soils in this part of Ohio. Woodland improvement
for timber production requires excluding undesirable spe-
cies and poorly formed trees and killing grapevines and
poison ivy.

These soils are poorly suited as building sites and for
sanitary facilities and most recreational development be-
cause of steep slopes. Landslides can occur if the toe
slope is undercut, if the top is loaded, or if too much
surface water or ground water saturates the area.

These soils are in capability subclass Vle; the Henne-
pin soil is in woodland suitability subclass 1r and the
Miamian soil is in woodland suitability subclass 2r.

HeF—Hennepin-Miamian silt loams, 25 to 50 per-
cent slopes. These deep, very steep, well drained soils
are on short side slopes bordering stream valleys. Some
areas are moderately eroded and are dissected by wa-
terways and a few gullies. These soils are widespread in
the county, and they generally are on the sharp, very
steep breaks from flood plains or terraces to uplands.
Areas are elongated and range from 5 to 250 acres in
size.
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This unit is about 60 percent Hennepin siit loam and
25 percent Miamian silt loam. The Miamian soil is on the
upper and lower positions on side slopes, and the Hen-
nepin soil is on mid-slope positions. Especially along
Brown’s Run, this map unit extends for several miles in
long, thin strips on both sides of the valley. It also ex-
tends well up the valleys of many tributary streams to
Brown’s Run. These tributary streams are typically
deeply cut in glacial till and form deep V-shaped ravines
and gullies.

The Hennepin and Miamian soils in this complex are
so intricately mixed, or so small in extent, that it is not
practical to separate them in mapping.

Typically, the Hennepin soil has a surface layer of dark
brown, friable silt loam about 4 inches thick. The subsoil
is about 9 inches thick and is dark yellowish brown,
friable loam. The substratum, to a depth of 60 inches, is
brown, calcareous loam that contains many tili pebbles
and rock fragments.

Typically, the Miamian soil has a brown, friable silt
loam surface layer about 4 inches thick. The subsoil is
about 16 inches thick. It is dark yellowish brown, firm
heavy clay loam that contains some pebbles and coarse
fragements. The substratum, to a depth of 60 inches, is
yellowish brown loam.

Included with these soils in mapping are small areas
where slopes are less than 25 percent. These are
narrow waterway divides between deeply cut ravines that
have very steep sides. Also included are a few small
areas of severely eroded soils that have calcareous,
pebbly glacial till exposed on the surface. These soils
are commonly yellowish brown or olive brown and are
devoid of vegetation. Small areas of soils that have a
moderately alkaline or calcareous very dark grayish
brown surface layer are included.

Permeability is moderately slow or slow in the Henne-
pin soil and moderately slow in the Miamian soil. Availa-
ble water capacity is moderate, and runoff is rapid in
both soils. The rooting zone ranges from slightly acid to
moderately alkaline. Organic-matter content is low in the
surface layer as a result of erosion. Root development is
somewhat restricted by the underlying till, which is gen-
erally quite dense and firm. Depth to bedrock is generally
more than 6 feet. '

These soils are too steep for farming. Most of the
acreage in the county is in woodland or pasture, and the
soils have medium potential for these uses. The potential
for building site development and sanitary facilities is low
because the soils are very steep.

The hazard of erosion is severe if these soils are
overgrazed. Controlling erosion and maintaining a maxi-
mum stand of key forage species are concerns of man-
agement. During seeding, the use of cover crops or
companion crops, trash mulching, or no-till seeding helps
to control erosion. Certain legumes, such as crownvetch,
grow well in this soil. Proper stocking, pasture rotation,
and timely application of fertilizer help to maintain a
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maximum stand of key forage species. Some areas are
in brushy pasture of Canadian biuegrass, thornapple, and
redcedar. They should be renovated to more productive
pasture or converted to woodland.

Pond reservoir sites are limited. Because the soils are
very steep a large amount of fill is required for a mini-
mum water surface.

Management is difficult if these soils are used for
woodland. The very steep slopes are a severe limitation.
The hazard of erosion is moderate in the Miamian soil
and severe in the Hennepin soil. The limitations to the
use of equipment is severe in both soils. Logging roads
and skid trails should be constructed on the contour
where practical. Hand tree planting and weed control is
common because of the steepness of the soils. There
are many good stands of hardwoods. Woodland im-
provement for timber production requires excluding un-
desirable species and poorly formed trees and killing
grapevines and poison ivy.

These soils are poorly suited as building sites and for
sanitary facilities and most recreational use because of
very steep slopes. Landslides can occur if the toe slope
is undercut, if the top is loaded, or if too much surface
water or ground water saturates the area.

These soils are in capability subclass Vile; the Henne-
pin soil is in woodland suitability subclass 1r and the
Miamian soil is in woodland suitability subclass 1o.

HoA—Henshaw silt loam, 0 to 2 percent slopes.
This deep, nearly level, somewhat poorly drained soil is
on terraces. Most areas are irregular in shape and are
less than 20 acres in size; a few are broad and are more
than 100 acres in size.

Typically, this soil has a surface layer of dark grayish
brown, friable silt loam about 9 inches thick. The subsoil
is friable, mottied silty clay loam about 41 inches thick.
The upper part is dark yellowish brown, and the lower
part is yellowish brown. The substratum, to a depth of 60
inches, is light olive brown, massive, mottled heavy silt
loam.

Included with this soil in mapping are a few small
intermingled areas of dark colored, poorly drained Patton
soils and dark colored, somewhat poorly drained Brenton
soils in slight depressions. Also included are slightly
higher areas of moderately well drained Uniontown soils.
These included soils make up 5 to 20 percent of some
of the larger mapped areas.

This Henshaw soil has a seasonal high water table
and is naturally wet. If adequately drained, the root zone
is deep enough for most annual crops commonly grown.
Available water capacity is high and runoff is slow. Per-
meability is moderately siow. The root zone is neutral to
medium acid. The surface layer is low in organic matter
content. Shrink-swell potential is low.

Most of the acreage of this soil is used for farming,
and the soil has high potential for this use. It has high
potential for pasture, woodland, and wildlife. It has low
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potential for most building site development and sanitary
facilities and a medium potential for most recreational
uses.

This soil is seasonally wet. Subsurface drainage lines
that have suitable outlets or surface drains reduce
excess wetness. The soil can be used continuously for
row crops if management is optimum. Returning crop
residues to the soil or the regular addition of other or-
ganic matter helps to improve fertility and increase water
infiltration. Maintenance of fertility and drainage is the
main management concern.

This soil is poorly suited as building sites and for
sanitary facilities because of wetness and moderately
slow permeability. If possible, homesites should be locat-
ed on the better drained, slightly higher lying included
soils. Performance of septic systems can sometimes be
improved by increasing the size of the leach field or
providing an alternate leach field. Surface and subsur-
face drainage lowers the seasonal high water table.
Landscaping building sites helps to keep surface water
away from foundations. Local roads can be improved by
artificial drainage and using a suitable base material.

This soil is in capability subclass llw; woodland suit-
ability subclass 1w.

La—Landes sandy loam. This deep, nearly level, well
drained alluvial soil is on flood plains and is subject to
rare flooding. It generally is nearer the stream channel
than the other soils on flood plains. Areas are irregular in
shape and range from 10 to more than 300 acres in size.

Typically, the surface layer is very dark grayish brown,
friable sandy loam about 11 inches thick. The subsoil is
dark brown, friable sandy loam about 15 inches thick.
The substratum, to a depth of 60 inches, is loamy fine
sand and coarse sand that has lenses of sandy loam or
silt loam. The percentage of gravel increases with depth.

Included with this soil in mapping are small areas of
Ross soils that are slightly higher in elevation and Stone-
lick soils that are lighter colored and on the same land-
scape position as the Landes soil. Also included are
soils that have a loam surface layer and other soils on
streambanks and natural levees that have slopes of
more than 2 percent.

This soil has moderately rapid permeability in the sur-
face layer and subsoil and rapid permeability in the sub-
stratum. It has moderate available water capacity. Sur-
face runoff is slow. The soil is subject to rare flooding.
The root zone is deep and mildly alkaline. Because the
soil warms early in spring, most crops can be planted
early.

Most areas of this soil are used for crops, even though
it only has medium potential for that use. It has high
potential for woodland, pasture, and openland and wood-
land wildlife habitat. It is a good source of topsoil and a
fair source of roadfill material. This soil has low potential
for building site development and sanitary facilities and
high potential for some recreational facilities.
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This soil is suited to most crops grown in the county,
but the floods can damage winter wheat. Flooding
seldom occurs during the growing season for corn and
soybeans, and these crops can generally be grown with-
out flood damage. If irrigated, this soil is suited to spe-
cialty vegetable crops.

A few areas of this soil are wooded, and plant compe-
tition is the only limitation to growing trees.

This soil is a good source of topsoil. It is poorly suited
as building sites and for sanitary facilities because it
floods. Where protected from flooding by levees, this soil
is well suited to some nonfarm uses.

This soil is in capability subclass llls; woodland suit-
ability subclass 1o0.

Lg—Lanier fine sandy loam. This deep, nearly level,
well drained soil is on flood plains and is subject to
occasional flooding. Most areas are long and narrow and
range from 2 to more than 100 acres in size. Slope
ranges from 0O to 2 percent.

Typically, the upper part of the surface layer is dark
brown, friable fine sandy loam about 8 inches thick, and
the lower part is very dark grayish brown, friable sandy
loam about 6 inches thick. The substratum, to a depth of
60 inches, is brown stratified very gravelly loamy sand.

Included with this soil in mapping are small areas of
soils that have a light colored surface layer or a gravelly
sandy loam surface layer. Also included are a few areas
of soils in narrow valleys in which the fine sandy loam
alluvium rests directly on shale and limestone bedrock or
gravelly glacial till.

This Lanier soil is rapidly permeable to very rapidly
permeable and has low available water capacity. Runoff
is slow. The soil is subject to occasional flooding for very
brief periods throughout the year. The content of organic
matter in the surface fayer is moderate. The rooting zone
is shallow and mildly alkaline or moderately alkaline.

Most areas of this soil are either in woodland or pas-
ture, although some areas are cultivated. The soil has
high potential for crops, woodland, and pasture. it has
low potential for building site development and sanitary
facilities and medium potential for many recreational
uses.

This soil is suited to crops common in the county, but
it needs irrigation, particularly in dry years. The soil
floods occasionally throughout the vyear, but crop
damage can be expected more often from drought than
from floods. Because the soil warms early in spring,
most crops can be planted early. The addition of crop
residues and other forms of organic matter conserves
soil moisture. This soil is suited to many pasture grasses
and legumes. The number of grazing days is reduced in
dry years, however.

This soil is suited to trees. Flooding is of a very brief
duration, and trees generally are not damaged. Plant
competition is a moderate limitation, but tree seeds and
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seedlings survive and grow well if the competing vegeta-
tion is controlled.

This soil is a good source of roadfill, but a poor source
of topsoil because of small stones. It is poorly suited as
building sites and for sanitary facilities because it floods.
Where protected from flooding by levees, the soil is well
suited to some nonfarm uses.

This soil is in capability subclass llw; woodland suit-
ability subclass 20.

MIB2—Miamian silt loam, 2 to 6 percent slopes,
moderately eroded. This deep, gently sloping, well
drained soil is on the Camden end moraine. Most areas
are irregular in shape and 2 to 200 acres in size.

Typically, the surface layer is brown, friable silt loam
about 6 inches thick. The subsoil is dark yellowish brown
and is 16 inches thick. The upper part is friable silty clay
loam, and the lower part is firm clay loam. The substra-
tum, to a depth of 60 inches, is yellowish brown loam.

Included with this soil in mapping are small, low areas
of moderately well drained Celina soils and many areas
where the soil is only slightly eroded. Also included are
areas of soils that have a substratum of stony till or that
are underlain by shale and limestone bedrock at a depth
of less than 40 inches.

This Miamian soil is moderately slowly permeable and
has moderate available water capacity. Runoff is
medium. The surface layer is low in organic-matter con-
tent. The soil has fair tilth and can be tilied properly in a
narrow range of moisture content. The subsoil is slightly
acid to mildly alkaline.

Most areas of this soil are used for crops. Corn, soy-
beans, small grain, and hay are the main crops, and the
soil has high potential for those crops. It has high poten-
tial for pasture and openland wildlife habitat and medium
potential for building site development and sanitary facili-
ties. It has high potential for many recreational uses.

Erosion is a moderate hazard. Minimum tillage, winter
cover crops, and grassed waterways help to prevent
excessive soil loss. The surface crusts after a hard rain,
but the regular addition of crop residues and other forms
of organic matter reduces the crusting and increases
fertility. Natural drainage is adequate for farming, and
generally no subsurface drains are required. Some
slopes are tong enough that contour plowing and strip-
cropping are beneficial. Control of erosion and mainte-
nance of fertility and organic-matter content are the main
management concerns.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing or grazing when the soil
is wet, however, can cause surface compaction, excess
runoff, and poor tilth. Proper stocking, pasture rotation,
and restricted use after soaking rain help to keep the
pasture and the soil in good condition.

This soil is well suited to trees, and many areas
remain in hardwoods. Plant competition is a moderate
limitation, but tree seedlings survive and grow well if
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competing vegetation is controlled. Such deep-rooted
trees as black walnut grow well.

This soil is suitable for homesites. It is moderately well
suited for most recreational uses. Because it does not
have sufficient strength and stability to support vehicular
traffic, the base material needs to be replaced if this soil
is used for roads. The moderately slow permeability
limits its use for septic tank absorption fields. Using a
larger leach field or an alternate leach field can help
overcome this limitation. Homesites should be lands-
caped so that surface drainage is away from buildings.

This soil is in capability subclass lle; woodland suitabil-
ity subclass 1o.

MIC2—Miamian silt loam, 6 to 12 percent slopes,
moderately eroded. This deep, moderately sloping, well
drained soil is on the Camden end moraine. Most areas
are irregular in shape and 2 to 130 acres in size.

Typically, the surface layer is brown, friable silt loam
about 6 inches thick. The subsoil is firm clay loam about
15 inches thick. The upper part is dark brown, and the
lower part is dark yellowish brown and has yellowish
brown motties. The substratum, to a depth of 60 inches,
is dark yellowish brown loam.

Included with this soil in mapping are areas where the
soil is only slightly eroded and a few areas where it is
severely eroded and the surface layer and subsoil are as
much as 8 inches thinner. Also included are areas of
soils that have a substratum of stony glacial till or that
are underlain by shale and limestone bedrock.

This Miamian soil has moderately slow permeability
and moderate available water capacity. Runoff is rapid.
The surface layer is low in organic matter. Tilth is fair.
The soil can be tilled properly in a narrow range of
moisture content. The subsoil is slightly acid to mildly
alkaline.

Many areas of this soil are used for crops. Corn, soy-
beans, small grain, and hay are the main crops, and the
soil has medium- potential for these crops if erosion is
controlled. It has high potential for pasture and openland
or woodland wildlife habitat and medium potential for
building site development and sanitary facilities. It has
high potential for hiking trails and medium potential for
camp and picnic areas and golf courses.

The hazard of erosion is severe. Minimum tillage,
winter cover crops, grassed waterways, stripcropping,
and contour farming, however, minimize soil loss. The
surface crusts after a hard rain, but the regular addition
of crop residues and other forms of organic matter re-
duces crusting and increases fertility. Internal drainage is
adequate for farming. Because this soil is droughty
during dry periods, measures to conserve moisture, such
as minimum tillage and mulching, benefit most crops.
Control of erosion and maintenance of fertility and or-
ganic-matter content are the main management con-
cerns.



BUTLER COUNTY, OHIO

Using this soil for pasture or hay is effective in control-
ling erosion. Grazing when the soil is wet will cause
surface compaction, excess runoff, and poor tilth. Proper
stocking and pasture rotation help keep the pasture and
the soil in good condition.

This soil is well suited to trees, and many areas
remain in hardwoods. Plant competition is a moderate
limitation. Black walnut and yellow poplar seedlings sur-
vive and grow well, however, if competing vegetation is
controlled.

This soil is suitable for homesites. It is moderately well
suited to most recreational uses. Because it does not
have sufficient strength and stability to support vehicular
traffic, the base material needs to be replaced if this soil
is used for roads. The moderately slow permeability
fimits its use for septic tank absorption fields. Using a
targer leach field or an alternate leach field can help
overcome this limitation. Homesites should be lands-
caped so that surface drainage is away from the build-
ings.

This soil is in capability subclass lile; woodland suit-
ability subclass 1o.

MiD2~Miamian silt loam, 12 to 18 percent slopes,
moderately eroded. This deep, moderately steep, well
drained soil is on the Camden end moraine. Most areas
are irregular in shape and 2 to 20 acres in size.

Typically, the surface layer is brown, friable silt loam
about 6 inches thick. The subsoil is firm clay loam about
14 inches thick. The upper part is dark brown, and the
lower part is dark yellowish brown. The substratum, to a
depth of 60 inches, is dark yellowish brown heavy loam.

Included with this soil in mapping are small areas of
Hennepin soils that have slopes of more than 18 per-
cent. Also included are a few areas where the soil is
severely eroded and calcareous till is exposed.

This Miamian soil has moderately slow permeability
and moderate available water capacity. Runoff is rapid.
The surface layer is low in organic-matter content, and
has fair tilth. The rooting zone is neutral to mildly alka-
line.

Because this soil is moderately steep, it is used mainly
for permanent pasture or woodland. It has low potential
for cultivated crops and medium potential for smail grain
and hay crops. It has high potential for openland and
woodland wildlife habitat and low potential for building
site development and sanitary facilities.

Erosion is a severe hazard. Using minimum tillage,
winter cover crops, and grassed waterways reduces soil
loss. Conventional tillage by plowing and disking causes
excessive erosion. This soil is droughty during dry peri-
ods, and measures that conserve soil moisture benefit
crops. The regular addition of organic matter reduces
crusting, increases water infiltration, and raises the fertil-
ity level of the soil. Control of erosion is the main man-
agement concern.
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Using this soil for permanent pasture or hay is effec-
tive in controlling erosion. Grazing when the soil is wet
can cause surface compaction, excessive runoff, and
poor ftilth. Proper stocking and pasture rotation help to
keep the pasture and the soil in good condition. Most
permanent pasture and hay are grass-legume mixtures.
Bluegrass and either clover or alfaifa are commonly in-
cluded in most mixtures. The trash-mulch method of pas-
ture renovation minimizes erosion.

This soil is suited to trees, and many areas remain in
hardwoods. Slope is a moderate limitation to the use of
some tree harvesting equipment.

The use of this soil for building sites and sanitary
facilities is mainly limited by slope. Because the soil does
not have sufficient strength and stability to support ve-
hicular traffic, the base material needs to be replaced if
roads are built. The moderately slow permeability and
slope limit use for septic tank absorption fields. Using a
large leach field or an alternate leach field can help
overcome this limitation.

This soil is in capability subclass 1Ve; woodland suit-
ability subclass 1o.

MnC3—Miamian clay loam, 6 to 12 percent slopes,
severely eroded. This deep, moderately sloping, well
drained soil is on the Camden end moraine. Most areas
are irregular in shape and 4 to 120 acres in size.

Typically, the surface layer is brown clay loam about 4
inches thick. The subsoil is about 11 inches thick. it is
dark yellowish brown and yellowish brown clay loam and
clay. The substratum, to a depth of 60 inches, is firm,
yellowish brown calcareous loam.

Included with this soil in mapping are small areas
where the soil is only moderately eroded and areas
where calcareous till is exposed. Also included are a few
areas of soils that have a substratum of stony glacial till
or are underlain by shale and limestone bedrock at a
depth of less than 40 inches.

This Miamian soil has moderately slow permeability
and very low available water capacity. Runoff is rapid.
The surface layer is very low in organic-matter content,
and tilth is poor.

Most areas of this soil are idle and are growing weeds,
grasses, and redcedar. The soil has high potential for
woodland. It has low potential for cultivated crops and
medium potential for pasture. It has high potential for
openland and woodland wildlife habitat and medium po-
tential for building site development. It has high potential
for use as hiking trails and medium potential for camp
and picnic areas. It has medium potential for golf fair-
ways and landscaping.

The hazard of erosion is very severe. All the silty loess
mantle on this soil has eroded away and the clay loam
subsoil or substratum is exposed. The soil is not suited
to cultivation. It is better suited to permanent pasture or
woodland. Controlling further erosion is the major man-
agement concern.
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Using this soil for pasture or hay is very effective in
controlling erosion. Overgrazing or grazing when the soil
is wet can cause surface compaction, excessive runoff,
and poor yields. The trash-mulch method of pasture ren-
ovation minimizes erosion and also conserves soil mois-
ture. The regular addition of phosphate to legumes and
of nitrogen to grasses is very beneficial to both pasture
and hay. The selection of drought-resistant varieties and
the use of proper seed mixes can increase the number
of grazing days on pasture and the yield from hayland.
Proper stocking and pasture rotation keep the pasture in
good condition.

This soil is suited to trees, and many areas are revert-
ing back to trees through natural succession. Redcedar
tolerates a high pH (alkaline soil) and low moisture con-
tent, and it generally is the dominant species in the
succession. Plant competition is the only limitation for
planting or harvesting trees. Tree seeds and seedlings
survive and grow well if competing vegetation is con-
trolled. _

This soil is suitable for homesites. The soil is moder-
ately well suited to most recreational uses. It does not
have sufficient strength and stability to support vehicular
traffic, but can be used for roads if the base material is
replaced. The moderately slow permeability limits use for
septic tank absorption fields. Using a large leach field or
an alternate leach field can help overcome this limitation.
Homesites should be landscaped so that surface drain-
age is away from buildings.

This soil is in capability subclass IVe; woodland suit-
ability subclass to.

MnD3-—-Miamian clay loam, 12 to 18 percent
slopes, severely eroded. This deep, moderately steep,
well drained soil is on the Camden end moraine. Most
areas are irregular in shape and 2 to 50 acres in size.

Typically, the surface layer is friable, brown clay loam
about 5 inches thick. The subsoil is about 7 inches thick
and is firm, brown and dark yellowish brown clay loam.
The substratum, to a depth of 60 inches, is dark yellow-
ish brown, firm clay loam.

Included with this soil in mapping are a few small
areas where the soil is only moderately eroded and
many areas where calcareous till is exposed. Also includ-
ed are areas of soils where slope is more than 18 per-
cent.

This Miamian soil has moderately slow permeability
and very low available water capacity. Runoff is very
rapid. The surface layer is very low in organic-matter
content. Tilth is poor.

Most areas of this soil are idle and are growing weeds,
grasses, and redcedar. The soil has high potential for
woodiand. It has low potential for cultivated crops and
medium potential for pasture. It has high potential for
openland and woodland wildlife habitat and low potential
for building site development. It has medium potential for
use as hiking trails and low potential for camp areas,
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playgrounds, and picnic areas. It has low potential for
golf fairways and lawns.

The erosion hazard is very severe. All of the original
silty loess mantle has eroded away, and the clay loam
subsoil or substratum is exposed. The soil is not suited
to cultivation. It is better suited to permanent pasture or
woodland. Controlling further erosion is the main man-
agement concern.

The use of this soil for pasture or hay is very effective
in controlling erosion. Grazing when the soil is wet can
cause surface compaction, excessive runoff, and poor
yields. The trash-mulch method of pasture renovation
minimizes erosion and also conserves soil moisture. The
regular addition of phosphate to legumes and of nitrogen
to grasses is very beneficial to both the pasture and hay.
The selection of drought-resistant varieties and the use
of proper seed mixes can increase the number of graz-
ing days on pasture and the yield from hayland. Proper
stocking and pasture rotation keep the pasture in good
condition.

This soil is suited to growing trees, and many areas
are reverting back to trees through natural succession.
Redcedar tolerates a high pH (alkaline soil) and low
moisture content, and it generally is the dominant spe-
cies in the succession. Plant competition, slopes steep
enough to restrict use of equipment, and erosion are
limitations for planting or harvesting trees. Tree seeds
and seedlings survive and grow well, however, if the
competing vegetation is controlled.

The main limitation to use of this soil as building sites
and for sanitary facilities is slope. The soil does not have
sufficient strength and stability to support vehicular traf-
fic, but is can be used for roads if the base material is
replaced. The moderately slow permeability and siope
limit use for septic tank absorption fields. Using a large
leach field or an alternate leach field can overcome this
limitation.

This soil is in capability subclass Vle; woodland suit-
ability subclass 10.

MsC2—Miamian-Russell silt loams, 6 to 12 percent
slopes, moderately eroded. These deep, moderately
sloping, well drained soils are on hillsides and along
waterways on rolling till plains. Areas are irregular or
linear in shape and range from 3 to 50 acres in size.

This map unit is about 60 percent Miamian silt loam
and 30 percent Russell silt loam. The irregular areas that
surround waterways are more than 60 percent Miamian
soil. In the linear areas, the Miamian soil commonly is
adjacent to the steep or very steep slope breaks of
hillsides, and the Russell soil is adjacent to the gently
sloping, smooth, lower parts of hillsides. In the irregular
areas, the Miamian soil is on the slope breaks and the
Russell soil is in the smoother areas.

Typically, the Miamian soil has a surface layer of
brown, friable silt loam about 8 inches thick. The subsoil
is dark brown and dark yellowish brown, firm clay loam
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about 14 inches thick. The substratum, to a depth of 60
inches, is dark yellowish brown, firm loam.

Typically, the Russell soil has a dark brown, friable silt
loam surface layer about 7 inches thick. The subsoail is
about 27 inches thick. The upper part is brown, firm silt
loam and silty clay loam, and the lower part is strong
brown, brown, and yellowish brown, firm clay loam. The
substratum, to a depth of 60 inches, is brown, firm loam.

Included with these soils in mapping are areas of soils,
in similar or higher positions on the tandscape, in which
the substratum is more than 15 percent stone fragments.
Also included are a few areas of severely eroded soils
that have a pebbly or flaggy clay loam surface layer and
areas of soils where slope is more than 12 percent.

Permeability is moderately slow in the Miamian soil. In
the Russell soil, it is moderate in the upper part of the
subsoil and moderately slow in the lower part of the
subsoil and in the substratum. The available water ca-
pacity is moderate in the Miamian soil and high in the
Russell soil. Surface runoff is medium. The surface layer
varies in reaction because of local liming practices. The
organic-matter level is low in both soils as a result of
erosion of the surface layer. These soils are especially
susceptible to gully and rill erosion.

These soils have medium potential for farming, and
most areas are used for corn and soybeans. The soils
have high potential for pasture, hay, and woodland. They
have medium potential for building site development,
medium to low potential for sanitary facilities, and
medium potential for many recreational uses.

The hazard of erosion is severe. Minimum tillage,
winter cover crops, grassed waterways, stripcropping,
and contour farming, however, can minimize soil loss.
These soils crust after rain, but the regular addition of
crop residue and other forms of organic matter can
reduce crusting and increase fertility. Internal drainage is
adequate for farming. Measures to conserve soil mois-
ture, such as minimum tillage and soil muiching, can
benefit crops. The regular addition of fertilizer and other
soil amendments, as recommended by soil tests, also
benefits crops. Control of erosion and maintenance of
fertility and organic-matter content are the main manage-
ment concerns.

Using these soils for permanent pasture or hay is

effective in controlling erosion. Pasture and hay com-
monly are grass-legume mixtures, generally bluegrass
and clover. Grazing when this soil is wet will cause
surface compaction, excessive runoff, and poor tilth. The
trash-mulch method of pasture renovation can practically
eliminate further erosion. Proper stocking and pasture
rotation help to keep pasture and the soil in good condi-
tion.

These soils are well suited to trees. Plant competition
is a concern, but tree seeds and seedlings survive and
grow well if competing vegetation is controlled. Many
wooded areas are in oak-hickory or beech-maple forest
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types. Plant competition is the only limitation to pianting
or harvesting trees.

These soils are suitable for homesites. They are mod-
erately well suited to most recreational uses. They do
not have sufficient strength and stability to support ve-
hicular traffic, but roads can be built if a suitable base
material is used. The moderately slow permeability limits
use for septic tank absorption fields, but it can be over-
come by increasing the size of the leach field or using
an alternate leach field. Construction sites should be
landscaped to drain surface water away from the build-
ings.

These soils are in capability subclass llle; woodland
suitability subclass 1o.

MsD2-—Miamian-Russell silt loams, 12 to 18 per-
cent slopes, moderately eroded. These deep, moder-
ately steep, well drained soils are on hillsides and along
waterways on hilly till plains. Areas are irregular or elon-
gated in shape and range from 3 to 25 acres in size.

This map unit is about 65 percent Miamian silt loam
and 20 percent Russell silt loam. The Miamian soil com-
monly is on or near slope breaks of the hillsides and on
streambanks. The Russell soil is on the broad, smooth
hillsides.

Typically, the Miamian soil has a surface layer of
brown, friable silt loam about 8 inches thick. The subsoil
is dark brown and dark yellowish brown, firm clay loam
about 13 inches thick. The substratum, to a depth of 60
inches, is dark yellowish brown, firm loam.

Typically, the Russell soil has a dark brown, friable silt
foam surface layer about 7 inches thick. The subsoil is
about 25 inches thick. The upper part is brown, firm silt
loam and silty clay loam, and the lower part is strong
brown, brown, and yellowish brown, firm clay loam. The
substratum, to a depth of 60 inches, is brown, firm loam.

Included with these soils in mapping are small areas
where slope is less than 12 percent, a few areas of the
steep Hennepin-Miamian soil complex, and a few areas of
Wynn soils that are moderately deep to bedrock. Also
included are a few areas of severely eroded soils that
have a calcareous gravelly clay loam surface layer, and a
few areas of soils that formed in glacial till of lllinoian age.

Permeability is moderately slow in the Miamian soil. It
is moderate in the upper part of the subsoil and moder-
ately slow in the lower part of the subsoil and in the
substratum in the Russell soil. The available water ca-
pacity is moderate in the Miamian soil and high in the
Russell soil. Surface runoff is rapid on both soils. The
surface layer varies in reaction as a result of local liming
practices. The organic-matter content is low in both soils
as a result of the erosion of the surface layer. These
soils are very susceptible to gully and rill erosion.

These soils have low potential for cultivated crops,
medium potential for pasture and hay, and high potential



36

for woodland. Most areas are in pasture or woodland.
These soils have low potential for building site develop-
ment, sanitary facilities, and most recreational uses.

Erosion is a severe hazard on these soils. Using mini-
mum tillage, winter cover crops, and grassed waterways
reduces the amount of soil loss. Conventional tillage by
plowing and disking is not suitable for these soils. The
regular addition or organic matter reduces crusting, in-
creases water infiltration, and raises the fertility level of
the soils. Control of erosion is the main management
concern.

Using these soils for permanent pasture or hay is
effective in controlling erosion. Pasture and hay com-
monly are grass-legume mixtures, generally bluegrass
and clover. Grazing when this soil is wet can cause
surface compaction, excess runoff, and poor tilth. The
trash-mulch method of pasture renovation can practically
eliminate further erosion. Proper stocking and pasture
rotation help to keep the pasture and the soil in good
condition.

These soils are well suited to trees. Plant competition
is a hazard, but tree seeds and seedlings survive and
grow if the competing vegetation is controlled. Many of
the woodlots are in oak-hickory or beech-maplte forest
types. Slope is a moderate limitation to the use of some
tree harvesting equipment.

The main limitation to use of these soils for building
sites and sanitary facilities is slope. The soils do not
have sufficient strength and stability to support vehicular
traffic, but roads can be built if a suitable base material
is used. The moderately slow permeability and slope limit
use for septic tank absorption fields. Increasing the leach
field or using an alternate leach field can help overcome
these limitations.

These soils are in capability subclass IVe; woodland
suitability subclass 10.

MtC2—Miamian-Russell silt loams, bedrock substra-
tum, 6 to 12 percent slopes, moderately eroded.
These deep, moderately sloping, well drained soils are
on hillsides and along waterways on rolling till plains.
Areas are irregular or linear in shape and range from 3
to 50 acres in size.

This map unit is about 60 percent Miamian soil and 30
percent Russell soil. Irregularly shaped areas that sur-
round waterways are more than 60 percent included
soils. In the linear areas, the Miamian soil commonly is
adjacent to steeper soils on upper parts of hillsides, and
the Russell soil is adjacent to gently sloping soils on the
smooth, lower parts of hillsides. In the irregularly shaped
areas, the Miamian soil is on the slope breaks and the
Russell soil is in the smoother areas.

Typically, the Miamian soil has a brown, friable silt
loam surface layer about 8 inches thick. The subsoil is
about 17 inches thick. The upper part is dark yellowish
brown, friable silty clay loam, and the lower part is dark
yellowish brown, firm heavy clay loam that is 3 percent
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igneous pebbles and limestone fragments. The substra-
tum, to a depth of about 57 inches, is calcareous till of
yellowish brown stony clay loam and 15 to 30 percent
limestone flagstones. Bedrock of Ordovician shale and
limestone is at a depth of 57 inches.

Typically, the Russell soil has a surface layer of dark
brown, friable silt loam about 6 inches thick. The subsoil
is about 27 inches thick. The upper part is brown, firm
silt loam and silty clay loam, and the lower part is strong
brown, brown, and yellowish brown, firm stony clay loam
that is about 3 percent igneous pebbles and limestone
fragments. The substratum, to a depth of about 57
inches, is till of brown, firm, calcareous stony clay loam
that is 15 to 30 percent limestone fragments. Bedrock of
Ordovician shale and limestone is at a depth of 57
inches.

Included with these soils in mapping are small areas of
gently sloping Russell-Miamian, bedrock substratum,
soils on higher landscape positions. Also included on the
same landscape positions, are small areas of Wynn soil
and Miamian-Russell soils. Small areas of included soils
are severely eroded and have a surface layer of calcare-
ous pebbly or flaggy clay loam.

Permeability is moderately slow in the Miamian soil. 1t
is moderate in the upper part of the subsoil and moder-
ately slow in the lower part of the subsoil and in the
substratum in the Russell soil. The available water ca-
pacity is low in the Miamian soil and moderate in the
Russell soil. Surface runoff is medium for both soils. The
surface layer varies in reaction as a result of local liming
practices. The organic-matter content is low in both soils.
as a result of the erosion of the surface layer. These
soils are very susceptible to gully and rill erosion.

These soils have medium potential for farming, and
most areas are used for corn and soybeans. These soils
have high potential for pasture, hay, and woodland. They
have medium potential for building site development,
medium to low potential for sanitary facilities, and
medium potential for many recreational uses.

The hazard of erosion is severe. Using minimum til-
lage, winter cover crops, grassed waterways, stripcrop-
ping and contour farming, however, will reduce soil loss.
These soils crust after rain, but the regular addition of
crop residue and other forms of organic matter can
reduce crusting and increase the fertility level. The inter-
nal drainage of these soils is adequate for farming.
Measures to conserve soil moisture, such as minimum
tilage and soil mulching, can benefit most crops. The
regular addition of fertilizer and other soil amendments,
as recommended by soil tests, can also benefit crops.
Control of erosion and maintenance of fertility and or-
ganic-matter content are the main management con-
cerns,

Using these soils for permanent pasture or hay is very
effective in controlling erosion. Pasture and hay com-
monly are grass-lequme mixtures, generally bluegrass
and clover. Grazing when the soil is wet can cause
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surface compaction, excessive runoff, and poor tilth. The
trash-mulch method of pasture renovation minimizes ero-
sion. Proper stocking and pasture rotation help to keep
pastures and soils in good condition.

These soils are well suited to trees. Plant competition
is a limitation, but tree seeds and seedlings survive and
grow well if competing vegetation is controlled. Many
wooded areas are in oak-hickory or beech-maple types
of forest. Plant competition is the only limitation to plant-
ing trees on these soils.

These soils are suitable for homesites. They are mod-
erately well suited to most recreational uses. They do
not have sufficient strength and stability to support ve-
hicular traffic, but roads can be built if a suitable base
material is used. The moderately slow permeability iimits
use of these soils for septic tank absorption fields. In-
creasing the leach field or using an alternate leach field
can overcome this limitation. Construction sites should
be landscaped for draining surface water away from
buildings. :

The stony glacial till substratum and the shale and
limestone bedrock underlying these soils make excava-
tion difficult and expensive. These materials are rippable
by heavy equipment, however, and excavations rarely
require blasting. The many flagstones in the till makes
compaction of pond embankments difficult and may
cause piping. Ground water flowing on the surface of the
bedrock seeps into excavations if not intercepted and
diverted.

These soils are in capability subclass Ille; woodland
suitability subclass 10.

MuC—Miamian-Urban land complex, sloping. This
map unit consists of moderately sloping to moderately
steep, well drained, deep Miamian soils and Urban land.
It is on upiand hillsides and foot slopes in valleys partly
filled with till. Areas range from 5 to 400 acres in size.

This map unit is 50 to 65 percent Miamian soils and
20 to 35 percent Urban land. The Miamian soils and
Urban land are so intricately mixed, or so small in extent,
that it is not practical to map them separately.

Typically, the Miamian soil has a surface layer of
brown, friable silt loam about 6 inches thick. The subsoil
is about 20 inches thick. The upper part is yellowish
brown, friable silty clay loam, and the lower part is dark
yellowish brown, firm clay loam. The substratum, to a
depth of 60 inches, is glacial till of yellowish brown, firm,
calcareous loam. The till is variable in thickness, but is
generally at least 4 feet thick over bedrock. It is about 10
percent small limestone fragments.

Urban land is covered by streets, parking lots, build-
ings, and other structures that obscure or alter the origi-
nal soil so that identification is not feasible.

Included in mapping, and making up about 30 percent
of the unit, are small areas of well drained Russell soils
that have a thicker loess mantle and less clay in the
subsoil than the Miamian soil. Also included are small
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areas of Miamian-Russell silt loam, bedrock substratum,
that has a layer of stony till over the bedrock, commonly
at a depth of 55 to 72 inches.

Most areas of this map unit are artificially drained by
sewer systems and gutters. Permeability is moderately
slow in the Miamian soils. The available water capacity is
moderate, and surface runoff is medium. The subsoil
ranges from medium acid to mildly alkaline. The surface
layer varies widely in reaction as a result of past liming
practices. Organic-matter content is low as a result of
the loss of surface soil by erosion. The surface layer has
a tendency to become cloddy if worked when wet. Root
development is restricted below a depth of about 24
inches by the dense, compact, glacial till. The silty sur-
face layer and long slopes of the Miamian soils make
them susceptible to rill and gully erosion, especially if left
bare for long periods.

The Miamian soils are used for parks, open space,
building sites, lawns, and gardens. They have medium
potential for lawns, vegetable and flower gardens, trees,
and shrubs. Potential is medium for recreational areas
and building site development.

Perennials selected for planting should have a toler-
ance for high pH (alkaline soil). Because of the silty
surface layer and upper part of the subsoil, erosion can
be a hazard, especially where the soil is disturbed and
left bare for a considerable period. The surface layer
also has a tendency to puddle during rains and crust
upon drying. Areas that have been cut or filled are not
well suited to lawns and gardens. The clayey subsoil
material that is exposed has poor tilth. It is sticky when
wet and hard when dry.

This map unit is suitable for homesites. It is moderate-
ly well suited to most recreational uses. The Miamian
soils do not have sufficient strength and stability to sup-
port vehicular traffic, but roads can be built if suitable
base material is used. The moderately slow permeability
limits use for septic tank absorption fields. A larger leach
field or an alternate leach field can heip overcome this
limitation. Homesites should be landscaped so that sur-
face drainage is away from buildings. Onsite investiga-
tion is needed to determine hazards, limitations, and
suitability for use of individual areas.

Miamian soils in capability subclass llle; woodland suit-
ability subclass 10. Urban land is not assigned to a
capability subclass or a woodland suitability subclass.

OcA—Ockley silt loam, 0 to 2 percent slopes. This
deep, nearly level, well drained soil is on stream terraces
and outwash plains. Most areas are irregular and broad
in shape and range from 3 to 100 acres in size.

Typically, the surface layer is dark brown, friable silt
loam about 9 inches thick. The subsoil is about 41
inches thick. The upper part is dark brown, friable, light
silty clay loam; the middle part is dark brown, firm silty
clay loam; and the lower part is dark brown, friable clay
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loam, loam, or sandy clay loam. The substratum, to a
depth of 60 inches, is brown stratified sand and gravel.

Included with this soil in mapping are a few low areas
of moderately well drained Thackery soils and well
drained, moderately deep Eldean soils on slight rises.
Small intermingled areas of soils have a loam surface
layer. Also included are areas of soils that have a silty
mantle that is much thicker than normal, extending to a
depth of 80 inches or more.

Permeability is moderate in the surface layer and sub-
soil and very rapid in the substratum. This soil warms
early in spring, and can be planted early. Available water
capacity is moderate. Runoff is slow. The root zone is
deep for most of the annual crops commonly grown, but
roots generally do not extend into the substratum. The
surface layer is moderate in organic-matter content.

Most of the acreage of this soil is used for farming for
which it has high potential. It also has high potential for
pasture, woodland, and wildlife. It has medium to high
potential for most building site development and sanitary
facilities and high potential for recreational uses.

This soil has no features that limit its use for field
crops or pasture. Where management is improved or
optimum, there is little or no erosion hazard. This soil is
well suited to irrigation. It is suited to minimum tillage.
Maintenance of fertility and organic-matter levels is a
major concern of management.

This soil is well suited to a variety of pasture crops,
but it rarely is used as permanent pasture because of its
suitability for more valuable corps.

This soil is well suited to trees, and a few small areas
are in hardwoods. A wide variety of suited species are in
most forests. Where new plantings are made, plant com-
petition from grasses and shrubs is a concern.

This soil is well suited as building sites and for recre-
ational uses, but it is limited for some sanitary facilities
because of the very rapid permeability in the substratum.
There is a hazard of pollution of underground water
supplies by seepage from sanitary facilities. Storm
sewers are needed in urban areas to handle storm water
runoff. Numerous large gravel pits operate on this map
unit, and it is a good source of gravel and sand.

This soil is in capability class |; woodland suitability
subclass 1o.

0OcB—Ockley silt loam, 2 to 6 percent slopes. This
deep, gently sloping, well drained soil is on stream ter-
races. It is generally on toe slopes that are next to the
upland. Areas commonly are irregular or linear in shape
and range from 3 to 25 acres in size.

Typically, the surface layer is dark brown, friable silt
loam about 7 inches thick. The subsoil is about 41
inches thick. The upper part is dark brown, friable light
silty clay loam; the middle part is dark brown, firm silty
clay loam; and the lower part is dark brown, friable clay
loam, loam, or sandy clay loam. The substratum, to a
depth of 60 inches, is stratified sand and gravel.

SOIL SURVEY

Included with this soil in mapping are small, intermin-
gled areas of moderately eroded Ockley soils and small
areas of gently sloping Thackery soils on lower slopes.
Also included are a few small areas of gently sloping
Eldean soils.

Permeability is moderate in the surface layer and sub-
soil and very rapid in the substratum. This soil warms
early in spring and is well suited to crops that are impor-
tant to local farming. Available water capacity is moder-
ate. Runoff is medium. The surface layer is moderate in
organic-matter content. The root zone is deep for most
of the annual crops commonly grown, but roots generally
do not extend into the substratum. Natural fertility is
medium.

Most of the acreage of this soil is used for farming, for
which it has high potential. It also has high potential for
pasture, woodland, and wildlife. It has high potential for
most building site development, sanitary facilities, and
recreational uses.

This soil is well suited to corn, soybeans, wheat, and
hay. There is a moderate hazard of erosion if this soil is
cultivated. Minimum tillage or contour tillage and winter
cover crops reduce soil loss. If erosion is controlled, the
soil is well suited to irrigation. Returning crop residues to
the soil or the regular addition of other organic material
helps to improve fertility and increase water infiltration.
Maintenance of fertility and organic-matter content and
control of erosion are the main management concerns.

This soil is well suited to a variety of pasture crops,
but it rarely is used as permanent pasture because of its
suitability for more valuable crops.

This soil is well suited to trees, and a few small areas
remain in native hardwoods. Most forests have a -wide
variety of adapted species. Where new plantings are
made, plant competition from grasses and shrubs is a
concern.

This soil is well suited as building sites and for recre-
ational uses, but it is limited for some sanitary facilities
because of the very rapid permeability in the substratum.
There is a hazard of pollution of underground water
supplies by seepage from sanitary facilities. Storm
sewers are needed in urban areas to handle storm water
runoff.

This soil is in capability subclass lle; woodland suitabil-
ity subclass 1o.

Pa—Patton silty clay loam. This soil is in low, nearly
level or depressional areas throughout the county. It is
subject to ponding as a result of runoff from higher,
adjacent soils. The largest areas are in long, wide valleys
that were glacial lakes. Smaliler areas are associated
with upland, terrace, or alluvial deposits throughout the
county. In the uplands, the soil typically is in low, oblong
basins 3 to 15 acres in size. These depressions are
surrounded by till or bedrock slopes, and there is no well
established outlet for surface runoff.



BUTLER COUNTY, OHIO

Typically, the surface layer is very dark gray, friable
silty clay loam about 7 inches thick. The subsurface
layer, about 6 inches thick, is friable, black silty clay
loam mottled with yellowish brown. The subsoil is about
23 inches thick. The upper part is dark gray, mottied,
firm, silty clay loam, and the lower part is dark grayish
brown, mottled, firm silty clay loam. The substratum, to a
depth of 65 inches, is dark grayish brown and grayish
brown, stratified, mottled light silty clay loam and silt
foam.

Included with this soil in mapping are smalil areas of
Eel and Shoals soils that are along small waterways and
are subject to flooding. Both soils have a lighter colored
surface layer than the Patton soil. Small areas of lighter
colored, better drained Henshaw and Uniontown soils on
slight rises are included. This pattern of soils is mainly in
the two large valleys. Also included are areas of soils in
which the subsoil ranges from 35 to 40 percent clay.

This Patton soil has high organic-matter content in the
surface layer. Permeability is moderate, and available
water capacity is very high. Surface runoff is slow.
Unless artificially drained, the water table is seasonally
high for extended periods. The root zone is neutral. In
drained areas, it is deep enough for such commonly
grown annual crops as corn and soybeans.

If adequately drained, this soil is suited to crops com-
monly grown in the county and is important locally for
farming. It is used mainly for corn and soybeans. Some
areas have been developed for industrial, commercial,
and residential uses. Most undrained areas are used for
pasture or woodland. The soil has low potential for most
building site development, sanitary facilities, and recre-
ational uses.

Wetness is a hazard. This soil dries slowly in spring
because of the seasonal high water table. Because the
surface layer and subsoil are moderately fine textured,
the soil has a tendency to shrink and swell, which is a
hazard to seedlings. It is highly susceptible to compac-
tion if worked when wet. Subsurface drainage lines and
surface ditches are effective if adquate outlets can be
established. Returning crop residue to the soil improves
fertility, reduces crusting, and increases water infiltration.
Maintenance of fertility and control of wetness are the
main management concerns.

This soil is poorly suited as building sites and for
sanitary facilities because of wetness and the seasonal
high water table. Homesites should be located on any
slightly higher included soils if possible. Subsurface
drains are commonly used to lower the water table in
areas where suitable outlets are available. Landscaping
building sites helps to keep surface water away from
foundations. Local roads can be improved by artificial
drainage and using a suitable base material.

This soil is in capability subclass llw; woodland suit-
ability subclass 2w.
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Pg—Pits, gravel. These consist of open excavations
from which gravel was taken or is now being taken for
use in construction and road building. This miscellaneous
area generally is on terraces and flood plains underlain
by glacial outwash. It is associated with Eldean, Gene-
see, Ross, Ockley, and other soils underlain by gravelly
and sandy outwash. Areas range from 3 to 50 acres in
size. Some actively mined pits are being enlarged.

The soil material in Pits, gravel, consists of layers of
gravel and sand that are variable in thickness and in
orientation. The kinds of aggregate and the sizes of
grains are fairly uniform within a layer, but they are likely
to differ considerably from the material in an adjacent
layer. Some layers contain an appreciable amount of silt
and sand. These areas are selectively mined so that the
desirable kinds of aggregate can be obtained. Many
gravel pits contain large piles of sand or other sorted
materials being held for future sale.

Nearly all the large aggregates are rounded. Quartz,
granite, and other siliceous materials are common, but
limestone pebbles are dominant. Most areas also con-
tain dolomite, but the amount is variable. In some places,
a weakly bonded conglomerate has formed through ce-
mentation of calcareous material. Limestone and shale
are generally of local origin.

Where the gravel has been removed, the exposed soil
material is low in content of organic matter and available
moisture capacity, and it is poorly suited to plants. The
exposed soil material is so unstable that most areas are
subject to erosion and are a potential source of sedi-
ment.

If areas that are no longer being mined are treated,
plants can be established to reduce erosion. Grasses
and trees that can tolerate low moisture and unfavorable
soil properties should be selected for seeding and plant-
ing.

The large pits are outlined on the soil map. Small pits
less than 2 acres in size are indicated on the map by
special spot symbols.

Ponded areas are potentially suitable for wildlife habi-
tat and recreational facilities.

Pits, gravel, is not assigned to a capability subclass or
a woodland suitability subclass.

PrB—Princeton sandy loam, 2 to 8 percent slopes.
This deep, gently sloping, well drained soil is on slight
rises and knolls -on terraces and in lacustrine, or former
lake-bed, areas. Some areas are on foot slopes of till-
filled valleys. A few areas on upland till plains are dune-
like knolls that rise above the surrounding landscape.
Most areas have rather short, irregular slopes and range
from 2 to 20 acres in size.

Typically, the surface layer is brown, friable sandy
loam about 9 inches thick. The subsoil is about 36
inches thick. The upper part is dark brown, firm heavy
loam; the middle part is dark brown, firm sandy clay
loam; and the lower part is mixed dark brown and red-
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dish brown, friable heavy sandy loam. The substratum, to
a depth of about 72 inches, is brown, very friable loamy
sand that has thin layers of lighter or heavier textured
material.

Included with this soil in mapping are small areas of
soils that have a loam or silt loam surface layer. Prince-
ton soils are commonly adjacent to areas of Ockley,
Eldean, Uniontown, and Patton soils, and small areas of
those soils are included in mapping. Included in the
preglacial Little Miami River Valley, north of Monroe,
between the Warren County line and Excello, are a few
islandlike knolls of nearly level Patton soils. These soils
are similar to Princeton soils to a depth of about 45
inches, but are underlain by mottled silty clay loam to
silty clay lacustrine material instead of loamy sand.

Permeability of the Princeton soil is moderate in the
surface layer and subsoil and moderately rapid in the
substratum. Available water capacity is moderate and
runoff is medium. The soil has moderate organic-matter
content in the surface layer and good tilth. It is medium
acid to slightly acid in the rooting zone of most crops.

Most areas of this soil are used for crops. Corn, soy-
beans, small grain, and hay are the main crops, and the
soil has high potential for these crops if properly man-
aged. It also has high potential for pasture, woodland,
and openland or woodland wildlife habitat. It has high
potential for building site development and sanitary facili-
ties.

Erosion is a moderate hazard if this soil is cultivated.
Minimum tillage, winter cover crops, and grassed water-
ways help to prevent excessive soil loss. Some slopes
are too irregular to be suited to stripcropping. Returning
crop residues to the soil or the regular addition of other
organic material helps to improve fertility and increase
water infiltration. Maintenance of lime, fertility, and or-
ganic-matter levels and control of erosion are the main
management concerns.

This soil is well suited to a variety of pasture crops,
but it rarely is used as permanent pasture because of its
suitability for more valuable crops.

This soil is well suited to trees, and a few small areas
remain in hardwoods. Most forests have a wide variety of
adapted species. Woodland improvement for timber pro-
duction requires exclusion of undesirable species and
poorly formed trees. Where new plantings are made,
plant competition from grasses and shrubs is a concern.

This soil is well suited to septic tank absorption fields,
but it is too permeable for sewage lagoons or landfills.
Pond embankments constructed on this soil have low
strength and need additional clay. Sloughing limits the
excavation of trenches; therefore, trench sides need to
be shored up. The included wet, darker colored soils
should be avoided as building sites. Because the soil is
moderately affected by frost action, a suitable base ma-
terial must be used if roads and streets are constructed.
This soil is a poor source of sand, because it has excess
fines.
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This soil is in capability subclass lle; woodland suitabil-
ity subclass 1o.

Ra—Ragsdale silty clay loam. This nearly level,
deep, very poorly drained soil is on the Wisconsin glacial
till plain. It is in long, narrow, and depressional areas or
in shallow basins. This soil is subject to ponding as a
result of runoff from higher, adjacent soils. Areas com-
monly range from 3 to 200 acres in size.

Typically, the surface layer is very dark gray, friable
light silty clay loam about 12 inches thick. The subsoil is
about 38 inches thick. The upper part is dark gray and
gray, mottled, firm silty clay loam, and the lower part is
yellowish brown, mottied light silty clay loam. The sub-
stratum, to a depth of 72 inches, is yellowish brown,
mottled, friable silt loam.

Included with this soil in mapping are small intermin-
gled areas of Raub soils in which the lower part of the
subsoil formed in glacial till and soils that have a silt
loam surface layer. Also included are small linear areas
of Fincastle or Xenia soils along the boundaries of this
soil and small areas of Patton soils, generally in the
lowest part of the depression.

This Ragsdale soil has slow permeability and high
available water capacity. Runoff is slow. The soil has a
seasonal high water table but if adequately drained, it
provides a deep rooting zone for most commonly grown
annual crops. The surface layer is high in organic-matter
content and in ability to store and release plant nutrients.

If adequately drained, this soil is well suited to crops
commonly grown in the county, such as corn and soy-
beans. It has high potential for pasture, woodland, and
wildlife habitat. It has low potential for building site devel-
opment, sanitary facilities, and recreational uses.

Wetness is a hazard. The soil dries slowly in spring
because of the seasonal high water table. It can be
drained by subsurface drainage lines and surface ditches
if adequate outlets are established. It is highly suscepti-
ble to compaction if worked when wet. Returning crop
residues to the soil improves fertility, reduces crusting,
and increases water infiltration. Maintenance of fertility
and control of wetness are the main management con-
cerns.

If drained, this soil is well suited to pasture or hay.
Overgrazing or grazing when the soil is too wet, howev-
er, can cause surface compaction and poor tilth. Proper
stocking, pasture rotation, timely deferment of grazing,
and restricted use during wet periods help to keep the
pasture and soil in good condition.

This soil is suited to hardwood trees. In existing
stands, tree seeds, cuttings, and seedlings survive and
grow well if competing vegetation is controlled or re-
moved by spraying, cutting, or girdling. Wetness is a
hazard when planting or harvesting trees.

This soil is poorly suited as building sites and for
sanitary facilities because of wetness and the seasonal
high water table. Subsurface drains are commonly used
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to lower the water table if suitable outlets are available.
Landscaping building sites helps to keep surface water
away from foundations. Local roads can be improved by
artificial drainage and using a suitable base material.

This soil is in capability subclass llw; woodland suit-
ability subclass 2w.

RdA—Raub silt loam, 0 to 2 percent slopes. This
deep, nearly level, somewhat poorly drained, dark col-
ored soil is on glacial till pldins. It is in areas adjacent to
and surrounding depressions and drainageways. Areas
are rounded and oblong and range from 3 to 20 acres in
size.

Typically, the surface layer is black, friable silt loam
about 10 inches thick. The subsurface layer is very dark
gray silt loam 5 inches thick. The subsoil is about 28
inches thick. The upper part is dark grayish brown, mot-
tled, friable silty clay loam; the middle part is brown,
mottled, firm silty clay loam; and the lower part is brown
mottled, friable clay loam. The substratum, to a depth of
60 inches, is yellowish brown mottled loam.

Included with this soil in mapping are a few small
areas of very poorly drained, dark colored Ragsdale soils
in which the lower part of the subsoil formed in silty
material rather than in weathered glacial till. Also includ-
ed are a few small areas of moderately weli drained
Dana soils in the more sloping areas.

This Raub soil has slow permeability and high availa-
ble water capacity. Surface runoff is slow. The surface
layer is high in organic-matter content, and tilth is good.
The rooting zone ranges from medium acid to slightly
acid unless limed. The water table is high in winter and
spring.

If drained, Raub soil is well suited to crops commonly
grown in the county. Most of the acreage is in corn,
soybeans, wheat, and hay, and the soil has high poten-
tial for these uses if properly managed. it also has high
potential for pasture, woodland, and wildlife habitat. It
has medium to low potential for most building site devel-
opment and sanitary facilities and medium potential for
most recreational uses.

Drainage is the main management concern if this soil
is used for farming. Maintaining good soil structure is
also a concern. Soil compaction is a concern when
heavy machinery is used. The soil can be used for con-
tinuous row crops if management is optimum. It dries
slowly in spring, and planting may be delayed in areas
not drained.

This soil is suited to both pasture and trees, but rarely
is used for either because of its suitability for more valu-
able crops.

This soil is poorly suited as building sites and for
sanitary facilities because of wetness. Performance of
septic systems can sometimes be improved by providing
an alternate leach field or installing curtain drains around
the absorption field to lower the water table. Landscap-
ing building sites helps to keep surface water away from
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foundations. This soil is better suited to dwellings without
basements than to dwellings with basements. Local
roads can be improved by artificial drainage and using a
suitable base material.

This soil is in capability subclass llw; woodiand suit-
ability subclass not assigned.

RdB—Raub silt loam, 2 to 6 percent slopes. This
deep, gently sloping, somewhat poorly drained, dark col-
ored soil is on glacial till plains. It is on foot slopes
adjoining the more sloping Russell-Miamian soil complex
on higher positions on the landscape and Ragsdale and
Raub soits in the lower areas. Areas are oblong or irreg-
ular in shape and range from 2 to 30 acres in size.

Typically, the surface layer is black, friable silt loam
about 10 inches thick. The subsurface layer is very dark
gray silt loam 5 inches thick. The subsoil is about 24
inches thick. The upper part is dark grayish brown, mot-
tled, friable silty clay loam; the middle part is brown,
mottled, firm silty clay loam; and the lower part is brown,
mottled, friable clay loam. The substratum, to a depth of
60 inches, is yellowish brown, mottled loam.

Included with this soil in mapping are a few small
areas of very poorly drained Ragsdale soils along water-
ways and in depressions. Also included are intermingled
small areas of Dana soils that are better drained than
this Raub soil.

This Raub soil has slow permeability and high availa-
ble water capacity. Surface runoff is medium. The sur-
face layer is high in organic-matter content, and tilth is
good. The rooting zone ranges from medium acid to
slightly acid unless limed. The water table is high in
winter and spring.

If drained, this soil is well suited to crops commonly
grown in the county. Most of the acreage is in corn,
soybeans, wheat, and hay, and the soil has high poten-
tial for these uses if properly managed. It also has high
potential for pasture, woodland, and wildlife habitat. It
has medium to low potential for most building site devel-
opment and sanitary facilities and medium potential for
most recreational uses.

Drainage and erosion control are the main manage-
ment concerns if this soil is used for farming. Random
subsurface drainage lines are beneficial in draining wet
spots. Minimum tillage, contour tillage, and winter cover
crops minimize soil loss. Returning crop residues to the
soil helps to maintain fertility and increase water infiltra-
tion. Maintaining soil fertility, controlling erosion, and
drainage are the main management concerns.

This soil is suited to both pasture and trees, but rarely
is used for either because of its suitability for more valu-
able crops.

This soil is poorly suited as building sites and for
sanitary facilities as a result of wetness. Performance of
septic systems can sometimes be improved by providing
an alternate leach field or installing curtain drains around
the absorption field to lower the water table. Landscap-



42

ing building sites helps to keep surface water away from
foundations. This soil is better suited to dwellings without
basements. Local roads can be improved by artificial
drainage and using a suitable base material.

This soil is in capability subclass llw; woodland suit-
ability subclass not assigned.

Rh—Riverwash. This is a miscellaneous area that
consists of nearly level, unstabilized gravelly, sandy, silty,
or clayey sediments in or along perennial and intermit-
tent streams. These sediments are subject to flooding
and shifting during high water periods. They are flooded
and washed or reworked by streams so frequently that
they support little or no vegetation. Some areas that are
protected from fast flowing water support a scanty
growth of willow, cottonwood, elm, sycamore, and low
shrubs.

Accessible areas of Riverwash are sources of material
for roadbuilding and other kinds of construction. Some
areas are a good local source of gravel and sand. This
miscellaneous area, however, is used mainly as wildlife
habitat.

Riverwash is not assigned to a capability subclass or a
woodland suitability subclass.

Rn—Ross loam. This soil is deep, dark colored,
nearly level and well drained. It is on flood plains and is
commonly flooded. Areas are irregular in shape and
range from 5 acres to more than 200 acres in size.
Slope ranges from 0 to 2 percent.

Typically, the surface layer is very dark brown, friable
loam in the upper 11 inches, and it is black, friable silt
loam in the lower 6 inches; The subsoil is 21 inches
thick. The upper part is very dark grayish brown, friable
silt loam, and the lower part is dark yellowish brown
loam. The substratum, to a depth of 60 inches, is dark
brown or dark yellowish brown sandy loam or sandy clay
loam. In many areas, less than 24 inches of dark colored
material is in the upper part of the soil.

Included with this soil in mapping are small areas of
moderately well drained Eel soils and well drained Gene-
see and Landes soils. All of these are slightly lower on
the landscape than this Ross soil.

This Ross soil has moderate permeability and high
available water capacity. Runoff is slow. The soil is sub-
ject to occasional very brief flooding from November
through June. The rooting zone is deep. The surface
layer is high in organic matter, and the soil is highly
fertile.

This soil has high potential for crops, and most areas
are used for corn, soybeans, wheat, or hay. This soil
also has high potential for pasture, woodland, and wild-
life habitat. It has low potential for building site develop-
ment and sanitary facilities and medium potential for
many recreational uses.

This soil is one of the most fertile and highly produc-
tive soils in the county. Fiooding generally does not
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occur during the growing season of corn and soybeans,
and these crops commonly can be grown without flood
damage. The natural drainage of the soil is adequate for
farming. The addition of soil amendments and fertilizer,
as recommended by soil tests, keeps the soil highly
productive. Measures to conserve soil moisture will
benefit crops during dry years.

This soil is well suited to pasture. Because the flood-
ing is of brief duration, most pastures are not damaged.
Grazing when the soil is wet can cause surface compac-
tion and lower yields. Proper stocking, pasture rotation,
and restricted use during droughty periods keep the pas-
ture and soil in good condition.

This soil is well suited to trees, but few areas are
wooded because it is also suitable for more valuable
crops. Flooding generally does not damage trees. There
are no limitations for growing or harvesting such trees as
black walnut.

This soil is poorly suited as building sites and for
sanitary facilities because it floods. Some recreational
uses are limited for the same reason.

This soil is a good source of topsoil. Protective levees
have been built in some areas, and where protected
from flooding, the soil is suited to some nonfarm uses.

This soil is in capability class 1; woodland suitability
subclass 10.

RpB—Rossmoyne silt loam, 2 to 6 percent slopes.
This deep, gently sloping, moderately well drained soil is
on the lllinoian glacial till plain. This soil is in long, irregu-
larly shaped areas in the extreme southeast or south of
the county adjacent to or near the Hamilton County line.
These areas are on relatively narrow, convex ridgetops,
as much as 1,300 feet wide, between deeply entrenched
streams.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 8 inches thick. The subsurface layer
is brown silt loam 5 inches thick. The subsoil is about 62
inches thick. The upper part is yellowish brown, friable
heavy silt loam and yellowish brown mottled, firm siity
clay loam. The middle part is a fragipan of yellowish
brown mottled, light clay loam. The lower part is dark
yellowish brown, mottled, firm clay loam. The substra-
tum, to a depth of 90 inches, is yellowish brown, firm
light clay loam.

Included with this soil in mapping are small, nearly
level areas of the wetter Avonburg soils. Also included
are some moderately eroded soils on ridgetops and
around shaliow waterways. In these soils the plow layer
is a mixture of the original surface and subsurface layers
and material from the subsoil. The subsoil material
makes this soil stickier and not so easy to till as the

-uneroded Rossmoyne soil. In a few areas the fragipan is

weakly developed or there is no fragipan.:

Permeability in this Rossmoyne soil is moderate above
the fragipan and moderately slow or slow in and below
the fragipan. The fragipan restricts the movement of
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water through the soil. Surface runoff is medium. The
root zone is limited above the fragipan and is moderately
deep. It is strongly acid unless limed. The root zone has
moderate available water capacity. This soil generally is
saturated above the fragipan during wet periods in winter
and spring. It has a low level of organic matter.

This soil is suited to crops commonly grown in the
county, but because it is near Cincinnati and interstate
roads, much of the limited acreage is in residential use.
A few areas are in crops or large gardens. Several areas
are either idle or in pasture or woodland. One area is
used for recreation. The soil has high potential for pas-
ture, woodland, and wildlife habitat. It has low potential
for building site development and sanitary facilities and a
high to medium potential for most recreational uses.

The hazard of erosion is moderate if this soil is culti-
vated. Minimum tillage or contour tillage and winter cover
crops help prevent excessive soil loss. Returning crop
residues to the soil or the addition of other organic
material improves fertility, reduces crusting, and in-
creases water infiltration. Natural drainage is generaily
adequate for farming, but random subsurface drainage
lines are beneficial in draining wet spots in some areas.
Maintenance of fertility and organic-matter levels and
control of erosion are the main management concerns.

This soil is suited to pasture crops, but it rarely is used
for permanent pasture because of its suitability for more
valuable crops.

The use of this soil as building sites is limited by
wetness. Subsurface or surface drainage is required to
reduce wetness. The moderately slow or slow permeabil-
ity limits the use of the soil for septic tank absorption
fields, but increasing the size of the absorption area or
providing an alternate leach field can help overcome this
limitation. Because the soil is highly susceptible to frost
action, the surface layer must be removed and replaced
with proper base material before local roads are con-
structed, and footings and foundations for homes without
basements must be constructed below the frost line.
This soil is better suited to dwellings without basements
than to dwellings with basements. The moderately slow
or slow permeability is a limitation for camp areas and
playgrounds. The included areas of wetter Avonburg soil
should be avoided as building sites.

This soil is in capability subclass lle; woodland suitabil-
ity subclass 20.

RtB—Russell silt loam, 2 to 6 percent slopes. This
gently sloping, deep, well drained soil is on slight rises
and low rounded knoils of till plains, where some of the
till has been water worked and sorted. Most areas range
from 3 to 30 acres in size and are mostly rounded or
crescent in shape.

Typically, the surface layer is dark grayish brown silt
loam about 8 inches thick. The subsoil is about 30
inches thick. The upper part is brown, firm silty clay
loam; the lower part is strong brown, brown, and yellow-

43

ish brown, firm clay loam. The substratum, to a depth of
about 60 inches, is brown loam.

Included with this soil in mapping are small areas of
soils which are similar to the Ockley soils but have a till
substratum. These soils are on the lower parts of side
slopes. They make up 10 to 15 percent of some of the
larger mapped areas.

This Russell soil has moderate permeability in the
upper part of the subsoil and moderately slow permeabil-
ity in the lower part of the subsoil and in the substratum.
Available water capacity is high. Surface runoff is
medium. Reaction in the root zone is medium acid to
mildly alkaline and becomes more alkaline with increas-
ing depth. Organic matter content is low. The silty sur-
face layer is friable and easily tilied throughout a fairly
wide range of moisture content. It has a tendency to
crust or puddle after hard rain.

Most of the acreage of this soil is used for the field
crops commonly grown in the county. The soil has high
potential for farming, hay, pasture, and trees and
medium to high potential as building sites and for sani-
tary facilities.

This soil is suited to corn, soybeans, small grain, and
grasses and legumes for hay and pasture. If it is used for
cultivated crops, there is a moderate hazard of erosion,
especially on the longer slopes. Minimum tillage, winter
cover crops, and grassed waterways reduce excessive
soil loss. In a few areas, slopes are long and smooth
enough to be farmed on the contour. Returning crop
residue to the soil or the regular addition of other organic
material improves fertility, increases water infiltration, and
reduces crusting.

Use of this soil for pasture or hay is also effective in
controlling erosion. Grazing when this soil is too wet will
cause surface compaction, excessive runoff, and poor
tilth. Proper stocking rates, pasture rotation, timely defer-
ment of grazing, and restricted use during wet periods
help to keep the pasture and soil in good condition.

This soil is well suited to trees, and a few small areas
remain in hardwoods. Tree seeds, cuttings, and seed-
lings survive and grow well if competing vegetation is
controlled or removed by site preparation and by spray-
ing, cutting, or girdling. There are no hazards or limita-
tions when planting or harvesting trees.

This soil is moderately well suited as building sites and
for septic tank absorption fields if proper design and
installation procedures are used. Because it does not
have sufficient strength and stability to support vehicular
traffic when wet, the base material needs to be strength-
ened or replaced if this soil is used for roads. The mod-
erately slow permeability limits its use for septic tank
absorption fields; but increasing the size of the absorp-
tion area or providing an alternate leach field can help
overcome this limitation. Excessive seepage from
sewage lagoons can be reduced by special clay treat-
ment that seals the bottom of the lagoon.
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This soil is in capability subclass lle; woodland suitabil-
ity subclass 1o0.

RvB—Russell-Miamian silt loams, 2 to 6 percent
slopes. These deep, gently sloping, well drained soils
are on upland ridges and long smooth hillsides. They are
also on large convex rises and foot slopes in valleys that
have been partly filled with till by glacial action. Individual
areas are irregular in shape and range from 3 to 100
acres in size.

This map unit is about 50 percent Russell silt loam
and 30 percent Miamian silt loam. Russell soil is general-
ly on the mid and lower parts of smooth or concave side
slopes and on the broader ridgetops. Miamian soil is
generally on narrow convex ridges, slope breaks, and
sides of drainageways, especially where the topography
is somewhat hummocky. The two soils are so intricately
mixed, or so small that it is not practical to separate
them in mapping.

Typically, Russell soil has a dark brown friable silt
loam surface layer about 8 inches thick. The subsoil is
about 30 inches thick. The upper part is brown, friable
silt loam and firm silty clay loam, and the lower part is
strong brown, brown, and yellowish brown, firm clay
loam. The substratum, to a depth of about 60 inches, is
brown, firm loam. The till substratum is variable in thick-
ness but is generally at least 4 feet thick over bedrock.

Typically, the Miamian soil has a brown friable silt
loam surface layer about 6 inches thick. The subsoil is
about 20 inches thick. The upper part is yellowish brown,
friable silty clay loam, and the lower part is dark yellow-
ish brown, firm clay loam. The substratum, to a depth of
60 inches, is yellowish brown, firm calcareous loam that
is variable in thickness. It is generally at least 4 feet thick
over bedrock and is about 10 percent small limestone
fragments.

Included with these soils in mapping, and making up
about 10 percent of the unit, are small areas of Russell-
Miamian, bedrock substratum, soils on higher landscape
positions. These soils are more than 15 percent stone
fragments in the lower part of the subsoil and in the
substratum. Also included are small areas of moderately
well drained Xenia soils on the lower part of side slopes.
Many areas have small yellowish brown eroded spots.

Permeability is moderate in the upper part of the sub-
soil and moderately slow in the lower part of the subsoil
and in the substratum in the Russell soil. It is moderately
slow in the Miamian soil. Available water capacity is high
in the Russell soil and moderate in the Miamian soil.
Surface runoff is medium from both soils. Reaction
ranges from medium acid to mildly alkaline in the subsoil
and varies widely in the surface layer as a result of local
liming practices. The organic-matter content of these
soils is low. The surface layer is friable and easily tilled
throughout a fairly wide range of moisture content. It has
a tendency to puddle during rain and crust upon drying.
Root development is restricted below a depth of about
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38 inches in the Russell soil and below a depth of about
26 inches in the Miamian soil by compact, loamy glacial
till. The silty surface layer and long slopes make these
soils especially susceptible to further sheet and rill
erosion.

Most of the acreage of these soils is used for farming.
They have high potential for cultivated crops, hay, pas-
ture, and trees. They have medium to high potential as
building sites and for sanitary facilities.

These soils are suited to corn, soybeans, small grains,
and grasses and legumes for hay and pasture. Where
used for cultivated crops, there is a moderate hazard of
erosion. Maintenance of tilth is a major management
concern. Tillage, cover crops, contour farming, and
grassed waterways help prevent further erosion. in many
areas slopes are long enough and smooth enough to be
strip-cropped or terraced and farmed on the contour.
Returning crop residues to the soil and adding barnyard
manure increase organic-matter content, improve ferility,
reduce crusting, and increase water infiltration.

Use of these soils for pasture or hay is also effective
in reducing erosion. Grazing when the soil is too wet can
cause surface compaction, excessive runoff, and poor
tilth. Pasture rotation and restricted use during wet peri-
ods are important.

These soils are well suited to trees, and some small
areas remain in native hardwoods. Tree seeds, cuttings,
and seedlings survive and grow well if competing vegeta-
tion is controlled or removed by site preparation or by
spraying, cutting, or girdling. There are few soil limita-
tions to planting or harvesting trees.

Many of these soils are good homesites. They are well
suited to recreational uses. Because they do not have
sufficient strength and stability to support vehicular traf-
fic, the base material needs to be strengthened or re-
placed if these soils are used for roads. The moderately
slow permeability limits use of the soils for septic tank
absorption fields, but can be overcome by increasing the
absorption area or by providing an alternate leach field.
Construction sites should be landscaped to drain surface
water away from the buildings.

These soils are in capability subclass lle; woodland
suitability subclass 10.

RvB2-—Russell-Miamian silt loams, 2 to 6 percent
slopes, moderately eroded. These deep, gently slop-
ing, well drained soils are on long smooth side slopes
and upland ridges. Many larger areas have shallow wa-
terways. Areas are irregular in shape and range from 3
to 100 acres in size.

This map unit is about 50 percent Russell silt loam
and 30 percent Miamian silt loam. Included soils make
up the other 20 percent. The Russell soil is generally on
the mid and lower parts of smooth.- or concave side
slopes. The Miamian soil is generally on slope breaks
and narrow convex ridges and is adjacent to waterways.
It is dominant where the landscape is hummocky and
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where erosion has removed some of the loess mantle.
The two soils are so intricately mixed, or so small in
extent, that it is not practical to separate them in map-
ping.

Typically, the Russell soil has a surface layer of dark
brown, friable silt loam about 7 inches thick. The subsoil
is about 29 inches thick. The upper part is brown, friable
silt loam and firm silty clay loam, and the lower part is
strong brown, brown, and yellowish brown, firm clay
loam. The substratum, to a depth of about 60 inches, is
brown, firm loam. The till substratum is variable in thick-
ness, but is generally at least 4 feet thick over bedrock.

Typically, the Miamian soil has a brown, friable silt
loam surface layer about 5 inches thick. The subsoil is
about 19 inches thick. The upper part is yellowish brown,
friable silty clay loam; and the lower part is dark yellow-
ish brown, firm clay loam. The substratum, to a depth of
60 inches, is yellowish brown, firm, calcareous loam till
that is about 10 percent small limestone fragments.

Included with these soils in mapping are small areas of
Russell-Miamian, bedrock substratum, soils on higher
landscape positions. These soils are more than 15 per-
cent stone fragments in the lower part of the subsoil and
in the substratum. Also included are small areas of Xenia
soils on the lower parts of slopes and spots of severely
eroded soils that have a calcareous pebbly or flaggy clay
loam surface layer. These spots are designated on the
soil map by the severely eroded symbol.

Permeability is moderate in the upper part of the sub-
soil and moderately slow in the lower part of the subsoil
and in the substratum in the Russell soil, and it is moder-
ately slow in the Miamian soil. Rooting is restricted by
the compact till. Available water capacity is high in the
Russell soil and moderate in the Miamian soil. Reaction
ranges from neutral to medium acid in the surface layer
and from medium acid to mildly alkaline in the subsoil.
Organic-matter content is low as a result of the loss of
surface soil by erosion. The surface layer has a higher
clay content than that of uneroded soils. It has a tenden-
cy to puddle during rain and crust upon drying. Runoff is
medium. The silty nature of the surface layer and long
slopes make these soils especially susceptible to further
sheet and rill erosion.

Most of the acreage of these soils is used for farming.
They have high potential for farming and medium to high
potential for building site development and sanitary facili-
ties.

These soils are suited to corn, soybeans, small grain,
and grasses and legumes for hay and pasture. When
used for cultivated crops, there is a moderate erosion
hazard. Maintenance of tilth is a major management con-
cern. Minimum tillage, cover crops, contour farming, and
grassed waterways help prevent further erosion. Many
areas have long, smooth slopes that can be stripcropped
or terraced. Returning crop residue to the soil and
adding barnyard manure increase the organic-matter
content, reduce crusting, and increase water infiltration.
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Using these soils for pasture or hay is also effective in
reducing erosion. Grazing when the soil is too wet can
cause compaction, excessive runoff, and poor tilth. Pas-
ture rotation and restricted use during wet periods are
important.

These soils are well suited to trees, and some small
areas remain in native hardwoods. Plant competition is
moderate. There are few limitations to planting or har-
vesting trees.

These soils are suited to homesites and are well
suited to recreational uses. The moderately slow perme-
ability limits use of the soils for septic tank absorption
fields, but this limitation can be overcome by increasing
the size of the absorption area or providing an alternate
leach field. Homesites should be landscaped so that
surface drainage is away from buildings.

These soils are in capability subclass Ile; woodland
suitability subclass 1o.

RwB-—Russell-Miamian silt loams, bedrock substra-
tum, 2 to 6 percent slopes. These deep, gently sloping,
well drained soils are on high upland ridges and on
crests and long smooth sides of glaciated bedrock hills.
Individual areas are irregular in shape and range from 3
to 75 acres in size.

This map unit is about 50 percent Russell soil and 30
percent Miamian soil. The Russell soil is on the mid and
lower parts of smooth or concave side slopes and on the
broader ridgetops. The Miamian soil is on narrow,
convex ridges, slope breaks, and sides of drainageways,
especially where the topography is somewhat hum-
mocky. The two soils are so intricately mixed, or so
small, that it is not practical to separate them in map-
ping.

Typically, the Russell soil has a dark brown friable silt
loam surface layer about 7 inches thick. The subsoil is
about 31 inches thick. The upper part is yellowish brown
and dark yellowish brown, friable silty clay loam; the
middle part is firm, brown clay loam; and the lower part
is strong brown clay loam. The substratum, to a depth of
about 60 inches, is brown, firm, loam glacial till. This till
is calcareous and contains many angular till pebbles and
many limestone flagstones that average about 6 inches
across and 2 inches thick. These flagstones make up 15
to 30 percent of the volume of the till. Shale and lime-
stone bedrock is at a depth of about 60 inches.

Typically, the Miamian soil has a surface layer of
brown, friable silt loam about 6 inches thick. The subsoil
is about 20 inches thick. The upper part is yellowish
brown, friable silty clay loam; and the lower part is dark
yellowish brown, firm clay loam. The substratum, to a
depth of about 60 inches, is yellowish brown, firm, cal-
careous loam glacial till that is about 20 percent small
limestone flagstones. Shale and limestone bedrock is at
a depth of about 60 inches.

Included with these soils in mapping, and comprising
about 15 percent of the map unit, are small areas of
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Wynn soils that have interbedded shale and limestone
bedrock at a depth of less than 40 inches. Also included
in many mapped areas are small areas of yellowish brown,
eroded soils; small areas of Russell-Miamian soils under-
lain by less stony, deeper glacial till; and small areas of
moderately well drained Xenia, bedrock substratum, soils
on the lower parts of side slopes.

Permeability is moderate in the upper part of the sub-
soil and moderately slow in the lower part of the subsoil
and in the substratum of the Russell soil. It is moderately
slow in the Miamian soil. The available water capacity is
moderate for Russell soil and slow for Miamian soil.
Surface runoff is medium from both soils. Reaction
ranges from medium acid to mildly alkaline in the subsoil
and varies widely in the surface layer as a result of local
liming practices. Organic-matter content is low. The sur-
face layer is friable and easily tilled throughout a fairly
wide range of moisture content. It has a tendency to
puddle during rain and crust upon drying. Root develop-
ment is restricted below a depth’ of about 39 inches in
the Russell soil and below a depth of about 25 inches in
the Miamian soil by a compact, dense stony glacial till.
The silty nature of the surface layer and long slopes
make these soils especially susceptible to sheet and rill
erosion.

Most of the acreage of these soils is used for farming.
They have high potential for growing cultivated crops,
hay, pasture, and trees. They have low to medium poten-
tial for building site development and sanitary facilities.

These soils are suited to corn, soybeans, small grain
and grasses and legumes for hay and pasture. Where
they are used for cultivated crops, there is a serious
erosion hazard. Maintenance of tilth is a major manage-
ment concern. Minimum tillage, cover crops, contour
farming, and grassed waterways help prevent further
erosion. In many areas, slopes are long enough and
smooth enough to be terraced and farmed on the con-
tour. Returning crop residues to the soil and adding
barnyard manure increase the organic-matter content,
improve fertility, reduce crusting, and increase water infil-
tration.

Using these soils for pasture or hay is also effective in
reducing erosion. Grazing when the soil is wet causes
compaction, excessive runoff, and poor tilth. Pasture ro-
tation and restricted use during wet periods are impor-
tant.

These soils are well suited to trees, and some small
areas remain in native hardwoods. Tree seeds, cuttings,
and seedlings survive and grow well if competing vegeta-
tion is controlled or removed by site preparation or by
spraying, cutting, or girdling. There are few soil limitations
to planting or harvesting trees.

These soils are suited to homesites and are well
suited to recreational uses. Because it does not have
sufficient strength and stability to support vehicular traf-
fic, the base material needs to be strengthened or re-
placed if this soil is used for roads. The moderately siow
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permeability limits its use for septic tank absorption
fields; but this can generally be offset by increasing the
size of the absorption area or by providing an alternate
leach field. Homesites should be landscaped so that
surface drainage is away from buildings.

The stony till and interbedded shaie and limestone
underlying this map unit makes excavation difficult and
expensive; however, the stony till and bedrock is rippa-
ble by heavy equipment and rarely requires blasting. The
many stones in the till are undesirable in pond embank-
ments. Ground water flowing on the surface of the nearly
impervious shale in some areas can seep into excava-
tions if not intercepted and diverted.

These soils are in capability subclass lle; woodland
suitability subclass 10.

RwB2—Russell-Miamian silt loams, bedrock sub-
stratum, 2 to 6 percent slopes, moderately eroded.
These deep, gently sloping, well drained soils are on the
edges of high upland ridges, crests, and long, smooth
side slopes of glaciated bedrock hills. Many of the larger
areas are dissected by shallow drainageways. Individual
areas are irregular in shape and range from 8 to 90
acres in size. Areas are about 50 percent Russell soil
and about 30 percent Miamian soil. Most areas are mod-
erately eroded. Many areas have a few fiat limestone
flags and igneous pebbles lying on the surface. The
Russell soil is on plane or concave, midslope positions
and on the broader ridgetops. The Miamian soil is on
narrow, convex ridges, slope breaks, and surrounding
waterways, especially where the topography is some-
what hummocky and erosion has removed come of the
loess mantle. The two soils are so intricately mixed, or
so small in extent that it is not practical to separate them
in mapping.

Typically, the Russell soil has a dark brown, friable silt
loam surface layer about 7 inches thick. The subsoil is
about 29 inches thick. The upper part is dark yellowish
brown, friable silty clay loam, the middle part is firm,
brown clay loam; and the lower part is strong brown clay
loam. The substratum, to a depth of about 60 inches, is
brown, firm, flaggy loam glacial till. Shale and limestone
bedrock is at a depth of about 60 inches.

Typically, the Miamian soil has a surface layer of
brown, friable silt loam about 5 inches thick. The subsoil
is about 18 inches thick. The upper part is yellowish
brown, friable silty clay loam and the lower part is dark
yellowish brown, firm clay loam. The subsoil commonly
contains some crystalline glacial pebbles and fragments
of limestone. The substratum, to a depth of about 60
inches, is yellowish brown, firm, calcareous, flaggy till.
Shale and limestone bedrock is at a depth of about 60
inches.

Included with these soils in mapping, and making up
about 15 percent of the map unit, are small areas of
Wynn soils that have interbedded shale and limestone
bedrock at a depth of less than 40 inches. Also included
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are small areas of Russell-Miamian soils underlain by
less stony, deeper glacial till and small areas of moder-
ately well drained Xenia soils on the lower parts of the
slopes. In some areas the soils are so severely eroded
that the surface layer is mostly pebbly or flaggy glacial
till mixed with a remnant of clay loam subsoil. These
areas are calcareous on the surface and designated on
the soil map by the severely eroded symbol.

Permeability is moderate in the upper part of the sub-
soil and moderately slow in the lower part of the subsoil
and in the substratum of the Russell soil, and it is mod-
erately slow in the Miamian soil. The available water
capacity is moderate for Russell soil and low for Miamian
-s0il. Surface runoff is medium from both soils. Reaction
ranges from medium acid to mildly alkaline in the subsoil
and varies widely in the surface layer as a result of local
liming practices. The organic-matter content is low as a
result of the loss of surface soil by erosion. The surface
layer has a definite tendency to puddle during rain and
crust upon drying because it has been mixed with more
clayey material from the subsoil. Root development is
restricted to the upper 36 -inches of the Russell soil and
the upper 23 inches of the Miamian soil by a compact,
dense, stony glacial till. The silty surface layer and long
slopes make these soils especially susceptible to further
sheet and rill erosion.

Most of the acreage of these soils is farmed. They
have high potential for cultivated crops, hay, pasture,
and trees. They have medium potential for building site
development and sanitary facilities.

These soils are suited to corn, soybeans, small grains,
and grasses and legumes for hay and pasture. When
used for cultivated crops, there is a serious erosion
hazard. Maintenance of tilth is a major management con-
cern. Minimum tillage, winter cover crops, and grassed
waterways help prevent further erosion. In many areas,
slopes are long enough and smooth enough to be ter-
raced and farmed on the contour. Returning crop resi-
dues to the soil and adding barnyard manure increase
the organic-matter content of the soil, improve fertility,
reduce crusting, and increase water infiltration.

Using these soils for pasture or hay is also effective in
reducing erosion. Grazing when the soil is too wet can
cause surface compaction, excessive runoff, and poor
tilth. Pasture rotation and restricted use during wet peri-
ods are important.

These soils are well suited to trees, and some small
areas remain in native hardwoods. Tree seeds, cuttings,
and seedlings survive and grow well if competing vegeta-
tion is controlled or removed by site preparation or by
spraying, cutting, or girdling. There are few soil limitations
for planting or harvesting trees.

These soils are suited to homesites and are well
suited to recreational uses. Because they do not have
sufficient strength and stability to support vehicular trai-
fic, the base material needs to be strengthened or re-
placed if these soils are used for roads. The moderately
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slow permeability limits the use of the soils for septic
tank absorption fields, but increasing the absorption area
or providing an alternate leach field can help overcome
this limitation. Homesites should be landscaped so that
surface drainage is away from buildings.

The stony till and interbedded shale and limestone
underlying this map unit make excavation difficult and
expensive; however, the stony till and bedrock is rippa-
ble by heavy equipment and rarely requires blasting. The
many stones in the till are undesirable in a pond em-
bankment. Ground water flowing over the nearly impervi-
ous shale in some areas will seep into excavations if not
intercepted and diverted.

These soils are in capability subclass lle; woodiand
suitability subclass 10.

RxB—Russell-Urban land complex, gently sloping.
This map unit consists of well drained, deep Russell soils
on long, smooth, upland slopes and broad ridgetops
between drainageways and areas of urban land. Individu-
al areas are 50 to 65 percent Russell soils and 20 to 35
percent Urban land. They range from 5 to 1,700 acres in
size. Large areas of this map unit are in residential Ham-
iiton, Middletown, and Oxford. The largest contiguous
area of about 1,700 acres is in the Two Mile Creek
Valley on the west side of the city of Hamilton. Another
600 acres is on the east side of Middietown. The Russell
soils and Urban land are so intricately mixed or so small
in extent that it is not practical to separate them in
mapping.

Typically, the Russell soil has a surface layer of dark
brown, friable silt loam about 8 inches thick. The subsoil
is about 30 inches thick. The upper part is brown, friable
silt loam and firm silty clay loam. The lower part is strong
brown, brown, and yellowish brown, firm clay loam. The
substratum, to a depth of about 60 inches, is brown, firm
loam. The substratum is variable in thickness, but is
generally at least 4 feet thick over bedrock. Also, the
substratum is calcareous and has many angular glacial
pebbles and about 10 percent small limestone flag-
stones.

Urban land is covered by streets, parking lots, build-
ings, and other structures that obscure or alter the soils
so that the original soil cannot be identified.

Included in mapping, and making up 15 to 25 percent
of the unit, are small areas of Miamian and Xenia soils.
The well drained Miamian soils do not have as thick a
loess mantle as the Russell soils, have a higher content
of clay in the subsoil, and generally are in higher, convex
areas on the landscape. Moderately well drained Xenia
soils have gray mottles in the subsoil and are in the
lower, less sloping areas. The disturbed soils around
buildings and other structures make up about 25 percent
of the unit.

Most areas of this map unit are artificially drained by
sewer systems and gutters.
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The Russell soils have moderate or moderately slow
permeability, high available water capacity, and medium
surface runoff. The content of organic matter is low.
Reaction varies widely in the surface layer and ranges
from medium acid to mitdly alkaline in the subsoil. The
surface layer is friable and easily tilled.

The Russell soils are used for parks, open space,
building sites, lawns, and gardens. They have high po-
tential for lawns, vegetable and flower gardens, trees,
and shrubs. They have medium.potential for recreational
areas and for building site development.

The Russell soils are well suited to grasses, flowers,
vegetables, trees, and shrubs. Perennial plants selected
for disturbed areas where till is at the surface should
have a tolerance for high pH (highly alkaline soil). Be-
cause of the silty surface layer and upper part of the
subsoil, erosion can be a problem (fig. 7), especially
where the soils are disturbed and left bare for a consid-
erable period. The surface layer also has a tendency to
puddle during rain and crust upon drying. The included
spots of cut and fill land are not well suited to lawns and
gardens. Clayey subsoil material which is exposed on the
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surface has poor tilth. It is sticky when wet and hard
when dry.

The Russell soils have some limitations for building
site development and are well suited to recreational de-
velopment. Foundations and footings should be de-
signed to prevent structural damage caused by frost
action. All sanitary facilities should be connected to mu-
nicipal sewers and treatment facilities. The silty upper
part of the Russell soils will need to be replaced or
covered with a suitable base material if local roads and
streets are to function properly. Onsite investigation is
needed to determine hazards, limitations, and suitability
for most intensive nonfarm uses.

The Russell soils are in capability subclass lle and
woodland suitability subclass 1o. Urban land is not as-
signed to a capability or woodland subclass.

Sh—Shoals silt loam. This deep, nearly level, some-
what poorly drained soil is on flood plains of streams
throughout the county, especially where small waterways

Figure 7.—Erosion and sedimentation on a road ditch on Russell-Urban land complex, gently sloping.



BUTLER COUNTY, OHIO

from upland areas do not have a well defined channel. It
is subject to common flooding. Slope ranges from 0 to 2
percent. Most areas are long and narrow and range from
2 to 25 acres in size.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 8 inches thick. The substratum ex-
tends to a depth of 60 inches or more. The upper part is
dark grayish brown, friable silt loam mottled with yellow-
ish brown; the middle part is dark brown, friable silt loam
mottled with brown and yellowish brown and dark grayish
brown, friable silt loam mottled with yellowish brown; and
the lower part is grayish brown, stratified loam and silt
loam mottled with gray and yellowish brown.

Included with this soil in mapping are small areas of
very poorly drained, darker colored soils in depressions
and along former stream channels. Near the present
stream channel and on the slightly higher parts of the
flood plain are small areas of the better drained, less
mottled Eel and Genesee soils.

This Shoals soil has moderate permeability and very
high available water capacity. Runoff is very slow. This
soil is subject to flooding, from October to June, and
some areas are ponded for brief periods after floodwa-
ters recede. Surface deposits of fresh alluvium and an
accumulation of logs, branches, stalks, and other organic
debris indicate frequent flooding in most areas. This soil
is saturated to near the surface during the wet season,
especially in winter and spring. It dries out slowly in
spring. It has low organic-matter content. The rooting
zone is deep and is commonly mildly alkaline.

The use of this soil depends on the degree of protec-
tion from flooding and the extent to which adequate
drainage is provided. Some areas in the wider valleys
are used for crops. Most areas in the narrower valleys
are used as permanent pasture or woodland because of
their inaccessibility and the difficulty of providing ade-
quate drainage. This soil has medium potential for crops,
pasture, and woodland. It has low potential for building
site development and sanitary facilities because of the
flood hazard, high frost action, and wetness.

If suitable outlets are available, subsurface drainage is
effective in lowering the water table for crop production.
This soil is suited to most crops, but winter and spring
floods are especially damaging to small grains. Flooding
seldom occurs during the growing season, and such
crops as corn and soybeans can often be grown without
flood damage. This soil is suited to grass and legume
pasture, but grazing should be avoided when the soil is
wet. Seasonal wetness that restricts the use of equip-
ment is the main limitation to woodland use. Wetness
also affects the species of trees to plant.

This soil is poorly suited as building sites and for
sanitary facilities because it floods. Some areas are pro-
tected by flood control measures, such as levees. The
water table can be lowered by surface or subsurface
drainage in some areas, making possible some less in-
tensive nonfarm uses of the soil. Streambank stabiliza-
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tion is needed in some areas to control bank cutting.
This soil is a good source of topsoail.

This soil is in capability subclass llw; woodland suit-
ability subclass 20.

SIA—Sleeth silt loam, 0 to 2 percent slopes. This
deep, nearly level, somewhat poorly drained soil is on
glacial outwash terraces and plains. Most areas are long
and narrow and are 4 to 50 acres in size. .

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 9 inches thick. The subsurface layer
is grayish brown, friable silt loam about 3 inhches thick.
The subsoil is about 33 inches thick. The upper part is
brown, mottled silty clay loam; the next part is grayish
brown and dark grayish brown, mottled clay loam; and
the lower part is dark grayish brown, grayish brown, and
mottled sandy clay loam and gravelly sandy clay loam.
The substratum, to a depth of 60 inches, is brown, strati-
fied, calcareous sand and gravel.

Included with this soil in mapping are small areas of
moderately well drained Thackery soils on the rises;
darker colored, moderately well drained Tippecanoe soils
at the foot on some steep slopes; and a few areas of
dark colored and somewhat poorly drained soils. There
are also a few areas of soils that have a loam or sandy
loam substratum.

This Sleeth soil has moderate available water capacity
and slow runoff. Permeability is moderate in the subsoil
and very rapid in the substratum. There is a high water
table from January to April. The organic-matter content
of the surface layer is low. The root zone is medium acid
to moderately alkaline.

This soil has high potential for crops where artificially
drained. Most areas are used to raise corn and soy-
beans. The potential is high for pasture and wildlife habi-
tat development and medium for woodland. It is low for
building site development and sanitary facilities and
medium for most recreational uses.

A high water table is the major limitation to farming.
The soil commonly remains wet for long periods. Subsur-
face drainage will benefit most crops. The regular addi-
tion of organic matter improves soil fertility and reduces
crusting after rain. The addition of soil amendments and
fertilizer as recommended by soil tests benefits crops.
Artificial soil drainage and control of the soil's organic-
matter content level are the main management prob-
lems.

This soil has fair potential for pasture. Because the
water table is high, grazing is restricted when the soil is
saturated. Water-tolerant plants should be used where
the soil is not artificially drained. Grazing when the soil is
wet will cause surface compaction, poor tilth, and lower
yields. Proper stocking, pasture rotation, and restricted
use when the soil is wet will help keep the pasture and
the soil in good condition.

This soil is suited to woodland. Plant competition is a
moderate limitation. Tree seeds and seedlings survive
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and grow, however, if the competing vegetation is con-
trolled. Most hardwoods grow weil.

This soil is poorly suited as building sites and for
sanitary facilities because of wetness. Homesites should
be located on any slightly higher, better drained areas if
at all possible. Performance of septic systems can some-
times be improved by increasing the absorption area,
installing curtain drains, or providing an alternate leach
field. Surface and subsurface drainage lower the season-
al high water table. Landscaping building sites helps to
keep surface water away from foundations. Local roads
can be improved by artificial drainage and using a suit-
able base material.

This soil is in capability subclass llw; woodland suit-
ability subclass 3o.

St—Stonelick fine sandy loam. This deep, nearly
fevel, well drained soil is on flood plains and is occasion-
ally flooded. Areas are irregular in shape, but are gener-
ally elongated. They range from 5 to 150 acres in size.
Slope ranges from 0 to 2 percent.

Typically, the surface layer is dark grayish brown, fri-
able fine sandy loam about 9 inches thick. The substra-
tum, to a depth of 60 inches, is stratified, friable, brown
loam, loamy sand, sandy loam, and light silt loam.

Included with this soil in mapping are areas of Gene-
see soils that are on the same landscape position, areas
of soils that have layers of fine gravel in the substratum,
and areas of soils that have a calcareous surface layer.
In a few areas the soil is more than 15 percent gravel in
the surface layer, and in many areas of natural levees
slope is more than 2 percent.

This Stonelick soil has moderately rapid permeability,
low available water capacity, and slow runoff. It is sub-
ject to flooding from November to June. Some areas are
protected by levees. The rooting zone is deep and gen-
erally mildly alkaline. Organic-matter content is low. The
soil is droughty, and crop yields are lowered in dry years
unless the soil is irrigated.

Stonelick soils have medium potential for crops and
most areas are used for farming. The soil has high po-
tential for pasture, woodland, and wildlife habitat. It has
low potential for development of building sites and sani-
tary facilities and medium potential for most recreational
development.

This soil is suited to most crops srown in the county;
however, droughtiness will lower yields in dry years.
Conserving soil moisture benefits most crops. Spring
floods may damage winter wheat crops, but the flooding
of corn and soybeans during the growing season gener-
ally is not damaging. Some areas are not farmed be-
cause they are invaded by johnsongrass. The regular
addition of organic matter will conserve soil moisture and
increase fertility. Conserving soil moisture is the main
management concern.

The Stonelick soil is well suited to pasture. Because it
is droughty, grazing must be restricted and the soil care-
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fully managed during dry periods. Overgrazing during dry
years can kill or stunt pasture. The use of drought-resis-
tant plant species increases the number of grazing days
per year.

This soil is suited to trees. Many long, narrow strips
along streams are wooded. There are no limitations for
planting or harvesting trees on this soil. Flooding is of
very brief duration, and trees generally are not damaged.

This soil is poorly suited as building sites and for
sanitary facilities because it floods. Even some recre-
ational development is limited.

Protective levees have been built in some areas, and
where protected from flooding, this soil is suited to some
nonfarm uses.

This soil is in capability subclass lls; woodland suitabil-
ity subclass 20.

ThA—Thackery silt loam, 0 to 2 percent slopes.
This deep, nearly level, moderately well drained soil is on
glacial outwash terraces and plains. Most areas are long
and irregular in shape and 4 to 50 acres in size.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 10 inches thick. The subsoil is 42
inches thick. The upper part is yellowish brown, friable
silty clay loam; the middle part is mottied yellowish
brown and grayish brown, friable clay loam; and the
lower part is mottled dark yellowish brown, friable gravel-
ly sandy clay loam. The substratum, to a depth of 60
inches, is dark brown, loose very gravelly loamy sand.

Included with this soil in mapping are areas of the well
drained Ockley soils on the rises and moderately well
drained, darker colored Tippecanoe soils in the swales.
In a few areas the subsoil extends to a depth of more
than 60 inches. |

This Thackery soil has moderate permeability, moder-
ate available water capacity, and stow runoff. It has low
organic-matter content in the surface layer. Reaction is
neutral or slightly acid in the rooting zone. The very
gravelly loamy sand substratum is rapidly permeable and
effectively restricts root penetration. The water table is
high from January to Aprii in most years.

Thackery soil has high potential for crops and most
areas are used for corn and soybeans. It also has high
potential for pasture, woodland, and wildlife habitat. It
has medium potential as building sites and for sanitary
facilities and medium to high potential for most recre-
ational development.

This soil is suited to cultivated crops, hay, and pasture
and to specialty crops, such as orchards and nursery
stock. Erosion is only a slight hazard. The natural drain-
age of the soil is adequate for farming. The regular
addition of organic matter improves fertility and reduces
the crusting of the surface layer.

Thackery soil is well suited to most pasture crops, but
few areas are used as pasture. Pasture generally is a
grass-legume mixture. Grazing when the soil is wet can
cause surface compaction, poor tilth, and lower yields.



BUTLER COUNTY, OHIO

Proper stocking, pasture rotation, and restricted grazing
when the soil is wet keep the pasture and the soil in
good condition.

This soil is suitable for trees. There are no limitations
to planting or harvesting trees. High-value trees grow
well and are recommended for planting.

The seasonal high water table is a limitation for septic
tank absorption fields, shallow excavations, and homes
with basements. This soil is better suited to homes with-
out basements, lawns and gardens, and most recreation-
al uses. The frost-action potential of the soil limits its use
for local roads. This soil is a good source of topsoil.

Some communities have used curtain drains and large
leaching areas to make this soil suitable for septic tanks.
Suitable base material should be used where roads are
constructed. The substratum of the soil is so rapidly
permeable that farm ponds may leak if not properly
sealed with clay during construction.

This soil is in capability class I; woodland suitability
subclass 20.

TpA—Tippecanoe silt loam, 0 to 2 percent slopes.
This deep, dark colored, nearly level, moderately well
drained soil is on glacial outwash terraces. Most areas
are irregular in shape and 2 to 150 acres in size.

Typically, the surface layer is very dark grayish brown,
friable silt loam about 8 inches thick. The subsurface
layer is very dark brown, friable heavy silt loam about 5
inches thick. The subsoil is 48 inches thick. The upper
part is mottled brown, firm silty clay loam, and the lower
part is yellowish brown clay loam and sandy clay loam.
The substratum, to a depth of 83 inches, is yellowish
brown, friable gravelly sandy loam.

Included with this soil in mapping are small areas of
well drained Wea soils on the rises and areas of some-
what poorly drained soils in the swales. Also included
are areas that have a thick silt mantle and areas of soils
in which the thickness of the surface layer and subsoil
combined is less than 40 inches.

The Tippecanoe soil has moderate permeability in the
subsoil and very rapid permeability in the substratum. It
has high available water capacity and slow runoff. The
water table is high in March and April. The organic-
matter level is high in the surface layer. The rooting zone
is neutral or mildly alkaline.

This soil has high potential for cultivated crops and, in
fact, is one of the most highly productive soils in the
county. Most areas are used for corn or soybeans. Po-
tential is high for pasture and woodland, medium for
building site development, medium to low for sanitary
facilities, and high for recreational uses.

This soil is suited to cultivated crops and specialty
crops, such as orchards, nursery stock, and vegetable
truck crops. The natural drainage is adequate for farm-
ing. Erosion is only a slight hazard, but the surface of
this soil may crust after a rain. The regular addition of
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fertilizer and other soil amendments, as recommended
by soil tests, helps keep the soil highly productive.

The Tippecanoe soil is well suited to pasture and hay
crops. The original vegetation was prairie grasses. These
prairie grasses were harvested for hay in the fall of 1791
by the troops of General St. Clair during the construction
of Fort Hamilton. Not many areas of this soil are used for
hay production today, however, because the soils are
more valuable for crops.

This soil is suited to trees. Plant competition may be a
hazard to tree seedlings, but high-value trees grow well
in this soil. There are no soil limitations to harvesting
trees.

The seasonal high water table limits use of this soil for
septic tank absorption fields, shallow excavations, and
homes with basements. The very rapid permeability of
the substratum is a limitation for sewage lagoons, trench
type sanitary landfills, and farm ponds. The frost-action
potential of the soil limits its use for local roads and
streets. The soil is a good source of roadfil material,
sand, and gravel and a fair source of topsail.

Some communities have used curtain drains, large
leaching areas, or alternate leach fields to make this soil
suitable for septic tank absorption fields. A suitable road
base material should be used where local roads are
constructed. The substratum of this soil is so rapidly
permeable that farm ponds may leak if not properly
sealed with clay during construction.

This soil is in capability class |; woodland suitability
subclass not assigned.

Ud—Udorthents. Udorthents consists of cut and fill
areas in which the soil, or the soil and the underlying
material, has been greatly modified—by being removed
from some places and being added to others. Through-
out the major part of an individual delineation, the cuts
are deep enough to remove all or nearly all of the origi-
nal soil and the fills are thick enough to bury the original
soil to a depth of 20 inches or more.

The pattern of cuts and fills is complex, and the soil
material is variable. It is generally calcareous, especially
where material has been removed from soils underlain
by till or shale and limestone bedrock. Both the available
moisture capacity and the content of organic matter are
very low, and most areas are susceptible to erosion.
Instability of the soil material causes gullying and silt-
ation. Conditions generally are very poor for plant
growth.

Included in mapping are areas having a high content
of shale and limestone fragments. For example, where
Interstate Highway [-75 cuts through shale-limestone
hills, the bedrock was used to elevate the roadbed
across the intervening valleys. These areas are very
sticky when wet and hard when dry. Also included are
large “pads” that consist of shale and limestone frag-
ments from Ordovician bedrock mined from deep under-
ground in Lemon Township. The excavated blue-gray
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calcareous shale and limestone was spread as elevated
“pads’” in a number of areas along Yankee Road and on
both sides of railroad tracks north of Todhunter Road. In
sections 2 and 8 of Union Township, 3-foot pads of
shale and limestone fragments excavated from surround-
ing hillsides were used to support railroad tracks, sidings,
and large warehouses. Both the hillsides from which the
material was borrowed and the “pads” in the lower
valley (once Patton soils) are included in mapping.

Where a cover of plants is to be established and
maintained, resurfacing areas of Udorthents with favora-
ble soil material should provide a suitable root zone.
Adjacent undisturbed soils generally are good sources of
suitable cover material.

Grasses and trees that are tolerant of adverse condi-
tions can be used to provide vegetative cover. Most
areas of Udorthents are suitable for wildlife habitat or for
recreational development. However, the soil material that
has been used for fill is so variable that .no prediction
can be made about its properties or behavior. Onsite
investigation is needed to determine hazards, limitations,
and suitability for use of individual areas.

This map unit is not assigned to a capability subclass
or woodland suitability subclass.

Udorthents and Dumps. These are areas filled or
covered artificially with miscellaneous material including
trash, stones, and industrial waste. This miscellaneous
material may or may not be covered by fine, earthy
material. Sanitary landfills are included within this map unit
as are slag piles representing industrial wastes from steel
mills. Also included are perishable and nonperishable
buried material, such as chemical wastes and clay and
fibre slurry from paper mills. Instability, gullying, erosion,
and siltation are hazards in most areas. Flooding is a
hazard in some areas. An uneven, settling surface charac-
terizes some areas. A few areas appear to be gaseous.

Most areas are 3 to 20 acres in size. Those used for
debris disposal are continually being enlarged. They are
covered by fine, earthy material, generally a mixture of
subsoil and substratum of the nearby soils. Because this
added soil material commonly has poor physical proper-
ties, plant growth is poor, the material is generally calcare-
ous. It has low available moisture capacity and low
organic-matter content.

When a cover of plants is to be established and main-
tained, resurfacing areas of Udorthents and Dumps with
favorable soil material provides a more suitable root zone.
Grasses and trees that are tolerant of the adverse proper-
ties of this added soil should be selected. Most of these
resurfaced areas have potential for wildlife habitat or
recreational development.

This map unit is not assigned to a capability or wood-
land subclass.

UnA—Uniontown silt loam, 0 to 2 percent slopes.
This deep, nearly level, well drained soil formed in la-
kebed deposits on stream terraces. It generally is in
tinear areas of 3 to 25 acres.
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Typically, the surface layer is dark grayish brown, fri-
able silt loam about 10 inches thick. The subsoil is about
39 inches thick. The upper part is brown, friable heavy
silt loam; the middle part is yellowish brown, firm silty
clay loam; and the lower part is grayish brown, mottled,
firm silty clay loam. The substratum, to a depth of 66
inches, is grayish brown, mottled, friable silt loam and is
mildly alkaline.

tncluded with this soil in mapping are a few areas of
gently sloping Uniontown soils on foot slopes adjacent to
the upland and a few areas of somewhat poorly drained
Henshaw soils in depressions.

This Uniontown soil has moderate permeability in the
surface layer and subsoil and moderate to moderately
slow permeability in the substratum. The available water
capacity is very high, and runoff is slow. This soil is soft
and compressible when saturated. It has a deep root
zone. Unless it has been limed, the soil is medium acid
in the upper part of the root zone. The content of organ-
ic matter is low.

Most of the acreage of this soil is used for- farming,
and it has a high potential for this use. It also has high
potential for pasture, woodland, and wildlife habitat. Po-
tential is medium to high for most building site develop-
ment and sanitary facilities but high for most recreational
uses.

This soil has a seasonal high water table during part of
the winter and spring. Minimum tillage increases the
amount of residue which can be returned to the soil to
improve fertility and reduce surface crusting. Mainte-
nance of fertility and organic matter levels is the main
management concern.

This soil is well suited to a variety of pasture crops,
but it rarely is used as permanent pasture or woodland
because of its suitability for crops.

This soil is suited to a wide variety of trees. Where
new plantings are made, plant competition from grasses
and shrubs is a concern.

This soil is suitable for homesites. It is better suited to
dwellings with basements than to dwellings without base-
ments. This soil is well suited to recreational uses. Be-
cause it does not have sulfficient strength and stability to
support vehicular traffic, the base material needs to be
replaced if the soil is used for roads. The moderate to
moderately slow permeability limits its use for septic tank
absorption fields but can generally be overcome by in-
creasing the absorption area using curtain drains or by
providing an alternate leach field. Homesites should be
landscaped so that surface drainage is away from build-
ings.

This soil is in capability class |; woodland suitability
subclass 20.

UnB—Uniontown silt loam, 2 to 6 percent slopes.
This deep, gently sloping, well drained soil formed in
lakebed deposits on stream terraces. It is on toeslopes
adjacent to the uplands. Areas are irregular and linear in
shape and range from 3 to 25 acres in size.
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Typically this soil has a dark grayish brown, friable silt
loam surface layer about 8 inches thick. The subsoil is
about 35 inches thick. The upper part is brown, friable
heavy silt loam; the middle part is yellowish brown, firm
silty clay loam; and the lower part is grayish brown,
mottled, firm silty clay loam. The substratum, to a depth
of 66 inches, is grayish brown, mottled, friable silt loam
and is mildly alkaline.

included with this soil in mapping are a few, linear
shaped areas of well drained, moderately sloping soils
adjacent to uplands. In these areas, which range from 3
to 15 acres in extent, the erosion hazard is greater than
in the Uniontown soil. Also included are intermingled
areas of a wetter- soil that has a grayer surface layer and
a grayish mottled subsoil. A few intermingled areas also
have a darker surface layer.

This Uniontown soil has moderate permeability in the
surface layer and subsoil and moderately slow perme-
ability in the substratum. The available water capacity is
very high, and surface runoff is medium. The soil is soft
and compressible when saturated. It has a low content
of organic matter. The root zone is deep. Unless it has
been limed, the soil is medium acid to slightly acid in the
upper part of the root zone.

Most of the acreage of this soil is used for farming,
and it has high potential for this use. It also has high
potential for pasture, woodland, and wildlife habitat. Po-
tential is medium to high for most building site develop-
ment and sanitary facilities but is high for most recre-
ational uses.

There is a moderate erosion hazard when this soil is
cultivated. Minimum tillage, winter cover crops, grassed
waterways, and farming on the contour help prevent
excessive soil loss. Returning crop residues to the soil or
the addition of organic material improves fertility, re-
duces crusting, and increases water infiltration. Mainte-
nance of fertility and organic-matter levels and control of
erosion are the main management concerns.

This soil is well suited to a variety of pasture crops,
but it rarely is used as permanent pasture because of its
suitability for farm crops.

This soil is well suited to a wide variety of trees.
Where new plantings are made, plant competition from
grasses and shrubs is a concern.

This soil is suitable for homesites. It is better suited to
dwellings with basements than to dwellings without base-
ments. It is well suited to recreational uses. Because it
does not have sufficient strength and stability to support
vehicular traffic, the base material needs to be replaced
if the soil is used for roads. The moderate to moderately
slow permeability limits its use for septic tank absorption
fields; but this can be overcome by increasing the ab-
sorption area, using curtain drains, or providing an alter-
nate leach field. Homesites should be landscaped so
that surface drainage is away from buildings.

This soil is in capability subclass lle; woodland suitabil-
ity subclass 20.
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UpA—Urban land-Eldean complex, nearly level.
This unit consists of Urban land and nearly level, well
drained Eldean soils on broad, smooth terraces. Individu-
al areas of this unit range from 20 to 300 acres in size.
They are 50 to 85 percent Urban land and as much as
50 percent Eldean soils. The Urban land areas and
Eldean soils are so intricately mixed, or so small in
extent, that it is not practical to separate them in map-
ping.

This map unit occupies the closely buitt up parts of
large cities, such as Hamilton and Middletown, and also
large industrial complexes. These areas are underlain by
variable thicknesses of gravelly and sandy glacial
outwash deposits, are well drained, and are higher in
elevation than the flood plains.

The Urban land part of the unit is covered by streets,
parking lots, buildings, railroads, and other structures
that obscure or alter the original soil so that identification
is not feasible.

Typically, the Eldean soil has a dark brown, friable
loam surface layer about 6 inches thick. The subsoil is
about 26 inches thick. The upper part is friable, brown
silty clay loam; the middle part is brown and dark reddish
brown, firm gravelly clay; and the lower part is dark
reddish brown, friable gravelly elay loam. The substra-
tum, to a depth of about 60 inches, is yellowish brown,
loose very gravelly loamy sand. In some small areas the
surface layer is silt loam.

Included in mapping are small areas of deep, well
drained Ockley and Wea soils on similar landscape posi-
tions. Wea and Ockley soils are more than 42 inches
deep to gravel and sand, and Wea soils have a much
darker surface layer than Eldean soils. A few included
areas have less clay in the subsoil.

The Eldean soils have a moderate or moderately slow
permeability in the surface layer and subsoil and rapid
permeability in the substratum. They have a low availa-
ble water capacity, and surface runoff is slow. The root
zone is moderately deep. It is medium acid to moderate-
ly alkaline. The surface layer is low in organic-matter
content. Because the soils dry and warm early in the
spring, gardens can be planted early.

The Eldean soils are used for parks, open space,
building sites, lawns, and gardens.

The Eldean soils are well suited to grasses, flowers,
vegetables, trees, and shrubs. Species selected for
planting should have a tolerance for droughty conditions.
Erosion generally is not a major concern unless the soils
are disturbed and left bare for a considerable period. In
many areas that have been cut or filled, gravelly materi-
als are exposed that can interfere with lawns and gar-
dens. The material used for fill is so variable in charac-
teristics that no prediction can be made about its proper-
ties or behavior. Onsite investigation is needed to deter-
mine hazards, limitations, and suitability for use of indi-
vidual areas.

The Eldean soils are moderately well suited to building
site development and recreational uses. They have limit-
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ed use for sewage lagoons and trench-type sanitary
landfills because there is a hazard of effluent seeping
through the rapidly permeable sand and gravel substra-
tum to pollute streams, lakes, springs, and shallow wells.
The Eldean soils do not have sufficient strength to sup-
port vehicular traffic, but roads can be built if suitable
base material is used. Storm sewers are generally
needed in urban areas to handle runoff. The Eldean soils
are a good source of sand and gravel.

Eldean soils are in capability subclass Hls; woodland
suitability subclass 20. Urban land is not assigned to a
capability or woodland subclass.

UsA—Urban land-Patton complex, nearly level. This
map unit consists of areas of Urban land and deep,
nearly levei, poorly drained Patton soils on broad, fow
lying, former lakebeds. Individual areas of this unit range
from 15 to 400 acres in size. This map unit is 50 to 90
percent Urban land and as much as 50 percent Patton
soils. The Urban land areas and Patton soils are so
intricately mixed, or so small in extent, that it is not
practical to separate them in mapping.

This map unit is mainly in the eastern part of a large
industrial complex at Middletown and an adjoining shop-
ping center. It is also in smaller truck terminals in the Mill
Creek Valley near the Hamilton County line. These areas
are underlain with variable thicknesses of clayey and
silty lacustrine or lakebed sediment, are generally poorly
drained, have a seasonal high water table, and are lower
in elevation than the adjacent or surrounding uplands or
terraces.

The Urban land part of the unit is covered by streets,
parking lots, buildings, railroads, and other structures
that obscure or alter the original soil so that identification
is not feasible.

Typically, the Patton soil has a very dark gray, friable
silty clay loam surface layer about 7 inches thick. A
subsurface layer, about 6 inches thick, is black, friable
silty clay loam mottled with yellowish brown. The subsoil
is about 23 inches thick. The upper part is dark gray, firm
silty clay loam, mottled with dark yellowish brown, and
the lower part is dark grayish brown, firm silty clay loam,
mottled with yellowish brown. The substratum, to a depth
of 65 inches, is dark grayish brown and grayish brown,
stratified light silty clay loam and silt loam mottled with
yellowish brown.

Included with this unit in mapping are small areas
along small waterways of Eel and Shoals soils that are
subject to flooding. Patton soils have a darker surface
layer than either of these two soils.

The Patton soils have moderate permeability and very
high available water capacity. They have a high water
table in spring unless artificially drained. Surface runoff is
slow. The root zone is neutral. The surface layer is high
in organic-matter content.

The Patton soils are used for parks, open space, build-
ing sites, and lawns and gardens.

The Patton soils are poorly suited to building site de-
velopment, sanitary facilities, and recreation uses be-
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cause of the seasonal high water table and wetness.
Subsurface and open ditch drainage can help overcome
some limitations if suitable outlets are available. Local
roads can be improved by artificial drainage and a suit-
able base material.

The areas that have been cut or filled often expose
clayey or silty materials that are somewhat unstable and
are sticky when wet and hard when dry. The material
used for fill is so variable in characteristics that no pre-
diction can be made about its properties or behavior.
Onsite investigation is needed to determine hazards, limi-
tations, and suitability for use of individual areas.

Patton soi! is in capability subclass llw, woodland suit-
ability subclass 2w. Urban land is not assigned to a
capability or woodland subclass.

WbA—Warsaw loam, 0 to 3 percent slopes. This
deep, nearly level, well drained soil is on stream terraces
and outwash plains. Most areas are irregular and broad
in shape and range from 5 to 80 acres in size.

Typically, the Warsaw soil has a very dark brown,
friable loam surface layer about 9 inches thick. A subsur-
face layer, about 8 inches thick, is very dark brown,
friable loam. The subsoil is about 15 inches thick. The
upper part is brown, firm light sandy clay loam; the
middle part is brown, firm sandy clay loam; and the lower
part is dark brown, friable gravelly sandy clay loam. The
substratum, to a depth of 60 inches, is brown, stratified,
calcareous very gravelly loamy sand.

Included with this soil in mapping are a few small
intermingled areas of well drained, deep Wea soils and a
few areas of soils where slopes are 3 to 6 percent.

This Warsaw soil has moderate permeability in the
subsoil and very rapid permeability in the substratum.
This soil has good tilth and warms early in spring, allow-
ing for early planting. Available water capacity is moder-
ate. Runoff is slow. The root zone is moderately deep to
the sand and gravel substratum, and roots generally do
not extend into the substratum. The surface iayer is high
in organic-matter content.

This soil is well suited to crops that are important to
local farming. It is especially well suited to specialty
crops and is ideally suited to irrigation. Corn, wheat,
soybeans, and hay are commonly grown. This soil has
high potential for pasture, woodland, and wildlife habitat.
It has high potential for most building site development,
sanitary facilities, and recreational uses. Home vegeta-
ble, fruit, and flower gardens do well on these soils.

This soil has no features that limit its use for field
crops or pasture. There is little or no erosion hazard. It is
suitable for minimum tillage, which increases fertility and
water infiltration and conserves water. Maintenance of
the fertility level is the main management concern.

This soil is well suited to a variety of pasture crops,
but it rarely is used as permanent pasture because of its
suitability for row crops.

This soil is suited to trees. Where new plantings are
made, competition from grasses, weeds, and shrubs is a
concern.
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This soil is well suited to building site development and
recreational uses, but it has limited use for some sanitary
facilities because of the very rapid permeability in the
substratum. Seepage from sanitary facilities may cause
pollution of underground water supplies. Storm sewers
are usually needed in urban areas to handle storm-water
runoff. Trench sides need shoring up to prevent caving.
Warsaw soils is a good source of topsoil, sand, and
gravel.

This soil is in capability subclass lls; woodland suitabil-
ity subclass not assigned.

WeA—Wea silt loam, 0 to 2 percent slopes. This
deep, nearly level, well drained soil is on glacial outwash
terraces and plains. Most areas are broad and irregular
in shape and 8 to 75 acres in size.

Typically, the surface layer is very dark grayish brown,
friable silt loam about 14 inches thick. The subsoil is 42
inches thick. The upper part is dark yellowish brown and
dark brown heavy silt loam; the middie part is dark yel-
lowish brown silty clay loam; and the lower part is dark
yellowish brown and dark brown clay loam. The substra-
tum, to a depth of 60 inches, is yellowish brown and
brown, stratified gravelly loamy sand.

Included with this soil in mapping are small areas of
the well drained Ockley soils on knolls and Warsaw soils
that are less than 40 inches deep to sand and gravel.
Also included are areas of soils that have a loam surface
layer or a solum that is more than 70 inches thick.

This Wea soil has moderate permeability in the subsoil
and very rapid permeability in the substratum. It has high
available water capacity and slow runoff. Organic-matter
content of the surface layer is high. The rooting zone is
medium acid to neutral.

This soil has high potential for cultivated crops, pas-
ture, hay, and woodland. Most areas are used to grow
corn and soybeans. The soil is seldom used for pasture
or hay because of its suitability for cultivated crops. It
has high potential for building site development and for
onsite sewage treatment facilities. It also has high poten-
tial for camp areas, playgrounds, picnic areas, and hiking
paths and trails.

This soil does not need artificial drainage, and there is
only a slight erosion hazard. It is well suited to specialty
crops and irrigation. This is one of the best soils in the
county for farming. Because it dries and warms early in
spring, most crops can be planted early. The soil is
naturally highly fertile, but the addition of fertilizer and
other soil amendments, as recommended by soil tests,
helps keep it that way. Controlling soil reaction in the
rooting zone is the main management problem.

The Wea soil is well suited to pasture and hay crops.
Although native vegetation was tall prairie grasses, few
areas are now used for pasture or for hay because of
the suitability of this soil for cultivated crops. Most pas-
ture and hay are grass-legume mixtures. Grazing when
the soil is wet will cause surface compaction and lower
yields. Proper stocking and pasture rotation help keep
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the pasture and the soil in good condition. Irrigated hay-
land can produce up to four cuttings per year.

This soil is suitable for trees. Plant competition may be
a hazard, but tree seeds and seedlings survive and grow
well if the competing vegetation is controlled. High-value
trees grow well and are recommended for pianting.
There are few limitations for planting or harvesting trees
on this soil.

This soil is well suited as building sites and for sanitary
facilities and recreational uses. The very rapid permeabil-
ity of the substratum is a limitation for ponds, landfills,
and sewage lagoons, but clay blanketing of reservoir
areas can -stop excessive seepage. The substratum is a
good source of sand, gravel, and roadfill. The sides of
trenches need to be shored up, since they cave easily. If
this soil is used for septic tank absorption fields, ground
water supplies may become polluted because of inad-
equate filtration through the sand and gravel. This soil
does not have sufficient strength to support vehicular
traffic, but roads can be built if a suitable base material
is used.

This soil is in capability class |; woodland suitability
subclass not assigned.

WeB—Wea silt loam, 2 to 6 percent slopes. This
deep, gently sloping, dark colored, well drained soil is on
glacial outwash terraces and plains. Most areas are long
and irregular in shape and 4 to 40 acres in size.

Typically, the surface layer is very dark grayish brown,
friable silt loam about 12 inches thick. The subsoil is 40
inches thick. The upper part is dark yeliowish brown and
dark brown heavy silt loam; the middle part is dark yel-
lowish brown silty clay loam; and the lower part is dark
yellowish brown and dark brown clay loam. The substra-
tum, to a depth of 60 inches, is yellowish brown and
brown, stratified gravelly loamy sand.

Included with this soil in mapping are a few areas of
nearly level, moderately well drained Tippecanoe soils
and a few areas of the lighter colored Ockley soils on
side slopes.

The Wea soil has moderate permeability in the subsoil
and very rapid permeability in the substratum. Available
water capacity is high, and runoff is slow. The soil has
high organic-matter content in the surface layer. The
rooting zone is medium acid to neutral in reaction.

This soil has high potential for cultivated crops, pas-
ture, hay, and woodland. Most areas are used to grow
corn and soybeans. It has high potential as building sites
and for onsite sewage treatment facilities. It also has
high potential for camping areas, hiking paths and trails,
and picnic areas.

The erosion hazard is moderate. The soil does not
need artificial drainage. It is well suited to special crops
and irrigation. This is one of the best soils in the county
for farming. Because it dries and warms early in spring;
most crops can be planted early. The soil is naturally
high in fertility, but the regular addition of fertilizer and
other soil amendments, as recommended by soil tests,
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helps keep it highly fertile. Controlling erosion and keep-
ing the proper reaction in the rooting zone are the main
management concerns.

The Wea soil is well suited to pasture and hay crops.
Although native vegetation was tall prairie grasses, few
areas are used for pasture or hay production today be-
cause of the suitability of the soil for cultivated crops.
Most pasture and hay produced are grass-legume mix-
tures. Grazing when the soil is wet will cause surface
compaction, excessive runoff, and lower yields. Proper
stocking rates and pasture rotation keep the pasture and
soil in good condition. Irrigated hayland can produce up
to four cuttings per year.

This soil is suitable for trees. Plant competition may be
a hazard, but tree seeds and seedlings survive and grow
well if the competing vegetation is controlled. There are
no limitations for harvesting trees on this soil.

The Wea soil is well suited to building site develop-
ment, sanitary facilities, and recreational uses. The very
rapid permeability of the substratum is a limitation for
sewage lagoons, farm ponds, and sanitary landfills. Clay
blanketing of reservoir areas can be used to stop exces-
sive seepage. The substratum is a good source of sand,
gravel, and roadfill. The sides of shallow excavations
cave easily and need to be shored up. Footings and
foundations of buildings should be constructed below the
frost line. Groundwater supplies may become polluted
where the soil is used for septic tank absorption fields.
Because the soil does not have sufficient strength to
support vehicular traffic, a suitable base material is re-
quired.

This soil is in capability subclass lle; woodland suitabil-
ity subclass not assigned.

WyB—Wynn silt loam, 2 to 6 percent slopes. This
gently sloping, moderately deep, well drained soil is on
high upland ridges and on hillsides where the glacial till
is thin over shale and limestone bedrock. Most areas are
elongated in shape and range from 3 to 80 acres.
Slopes are long and smooth with a few shallow drain-
ageways in some areas. Bedrock is at a depth of 20 to
40 inches.

Typically, the surface layer is brown, friable silt loam
about 9 inches thick. The subsoil is about 22 inches
thick. The upper part is dark yellowish brown and brown
silty clay loam; the middle part is dark reddish brown,
firm clay and about 10 percent stone fragments; and the
lower part is dark reddish brown and light olive brown,
firm clay and about 10 percent stone fragments. The
substratum, to a depth of about 35 inches, is calcareous
tili consisting of olive brown clay and dark reddish brown,
firm heavy clay loam. Below 35 inches olive brown, cal-
careous clay shale is interbedded with dark gray, thin
strata of fossiliferous limestone.

Included with this soil in mapping are small areas,
generally less than 2 acres, of moderately deep, moder-
ately well drained, nearly level soils that have some gray
mottling in the subsoil. Also included are small areas of
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Russell-Miamian, bedrock substratum, soils on the lower
part of slopes. These soils are deeper to bedrock than
this Wynn soil and have a layer of stony till over shale
and limestone. An additional inclusion in many areas are
small areas of dark yellowish brown, eroded soils on
slope breaks and small areas of Dana silt loam, bedrock
substratum, soils. The Dana soils have a darker surface
layer and greater depth to bedrock. They make up about
15 percent of some of the larger mapped areas.

In this Wynn soil permeability is moderately slow to
slow and available water capacity is low. Runoff is
medium. Reaction ranges from strongly acid to neutral in
the subsoil and varies widely in the surface layer as a
result of local liming practices. Organic-matter content is
low. The surface layer is friable and easily tilled through-
out a fairly wide range in moisture content. It has a
tendency to crust or puddle after hard rains, especially in
areas where the plow layer contains clayey subsoil mate-
rial. Root development is restricted by the shale and
limestone bedrock at a depth of 20 to 40 inches. The
silty surface layer and long slopes makes this unit espe-
cially susceptible to sheet and rill erosion if not protect-
ed. :

Most areas of this soil are farmed. It has medium
potential for growing cultivated crops, hay, pasture, and
trees. It has low potential as building sites and for sani-
tary facilities.

This soil is suited to cultivated crops, small grain, and
grasses and legumes for hay and pasture. If the soil is
used for cultivated crops, there is a hazard of erosion
damage. Control of erosion, maintenance of good tilth,
and increase of organic matter are important to good
management. No-tillage or minimum tillage using crop
residues, winter cover crops, and grassed waterways
reduces erosion and help maintain the organic-matter
content of the soil. Many slopes are long enough and
smooth enough to be terraced and farmed on the con-
tour. Returning crop residues to the soil or the regular
addition of other organic material helps to improve fertil-
ity, reduce crusting, and increase water infiltration.

Using this soil for pasture or hay is also effective in
controlling erosion. Grazing when the soil is too wet,
however, will cause surface compaction, excessive
runoff, and poor tilth. Proper stocking, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and soil in good
condition.

This soil is suited to trees, and some areas remain in
hardwoods. Tree seeds, cuttings, and seedlings survive
and grow well if competing vegetation is controlled or
removed by site preparation and by spraying, cutting, or
girdling. There are few soil limitations that affect planting
or harvesting trees. Tree seedlings are machine planted
on this soil. _

This soil has limitations as building sites and for sani-
tary facilities. The interbedded shale and limestone bed-
rock that underlies this soil at a depth of 20 to 40
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inches, makes excavation difficult and expensive; howev-
er, the bedrock is rippable by heavy equipment and
rarely requires blasting. The many flagstones are unde-
sirable in a pond embankment. Ground water flowing on
the surface of the nearly impervious shale will cause
wet-weather seeps on some slopes and in waterways.
Water can also seep into excavations if not intercepted
and drained off. This is common on the’ lower parts of
slopes and foot slopes of hills. Low strength and poten-
tial frost action are limitations for local roads but can be
overcome by using suitable base material.

This soil is in capability subclass lle; woodland suitabil-
ity subclass 20.

WyB2—Wynn silt loam, 2 to 6 percent slopes,
moderately eroded. This gently sloping, moderately
deep, well drained soil is on rims of high, upland ridges
and crests and on hilisides where the glacial till is thin
over shale and limestone bedrock. Most areas are elon-
gated in shape and range from 3 to 100 acres in size.
Many larger areas are dissected by shallow waterways.
Most areas, especially those surrounding the waterways,
are moderately eroded. Many areas have common, flat
limestone flagstones and igneous pebbles lying on the
surface, especially on slope breaks. Slopes are quite
long in some areas. Depth to bedrock ranges from 20 to
40 inches.

Typically, the surface layer is brown, friable silt loam
about 8 inches thick. The subsoil is about 22 inches
thick. The upper part is dark yellowish brown and brown,
firm silty clay loam; the middle part is dark reddish
brown, firm clay with about 10 percent stone fragments;
and the lower part is dark reddish brown clay and light
olive brown, firm clay with about 10 percent stone frag-
ments. The substratum, to a depth of about 33 inches, is
olive brown clay and dark reddish brown, firm clay and
heavy clay loam that is calcareous. Below 33 inches it is
olive brown, calcareous clay shale interbedded with dark
gray, thin-bedded strata of fossiliferous limestone of Or-
dovician age.

Included with this soil in mapping are small areas,
generally less than 2 acres in size, of moderately well
drained, nearly level soils that have some gray mottling
in the subsoil. Also included are small areas of Russell-
Miamian, bedrock substratum, soils on the lower part of
slopes. They are deeper than 40 inches to bedrock and
have a layer of stony till over shale and limestone. In
addition, there are many, small, reddish brown or olive
brown eroded spots that are sticky when wet and cloddy
when dry because the clayey subsoil has been exposed
by erosion. Small areas of Dana silt loam, bedrock sub-
stratum, soils are inclusions in some areas. They have a
darker surface layer and greater depth to bedrock.
These inclusions make up about 15 percent of some of
the high areas.

In this Wynn soil, permeability is moderately slow to
slow, and available water capacity is low. Runoff is
medium. Reaction ranges from strongly acid to neutral in
the subsoil, and varies widely in the surface layer as a
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result of past liming practices. The organic-matter con-
tent is low as a result of the loss of surface soil by
erosion. The surface layer tends to crust or puddle after
a hard rain. Root development is restricted by the shale
and limestone bedrock.

Most areas of this soil are farmed. Potential is medium
for cultivated crops, hay, pasture, and trees. It is low for
building site development and sanitary facilities.

This soil is suited to cultivated crops, small grain, and
grasses and legumes for hay and pasture. If the soil is
used for cultivated crops, there is a hazard of further
erosion. The control of erosion, maintenance of good
tilth, and increase of organic matter are important to
good management. No-till or minimum tillage, using crop
residues, winter cover crops and grassed waterways,
reduces erosion and helps maintain the organic-matter
content of the soil. In many areas, slopes are long
enough and smooth enough to be terraced and farmed
on the contour. Returning crop residues to the soil or the
regular addition of other organic material helps to im-
prove fertility, reduce crusting, and increase water infiltra-
tion. The soil tends to become droughty in summer and
fall because of the limited depth to bedrock.

The use of this soil for pasture or hay is also effective
in controlling erosion. Grazing when the soil is too wet,
however, will cause surface compaction, excessive
runoff, and poor tilth. Proper stocking rates, pasture rota-
tion, timely deferment of grazing, and restricted use
during wet periods help to keep the pasture and soil in
good condition.

This soil is suited to trees, and some areas remain in
hardwoods. Tree seeds, cuttings, and seedlings survive
and grow well if comneting vegetation is controlled or
removed by site preparation and by spraying, cutting, or
girdling. There are few soil limitations that affect planting
or harvesting trees. Tree seedlings are machine planted
on this soil.

This soil has limitations for building site development
and for sanitary facilities. The interbedded shale and
limestone bedrock, at a depth of 20 to 40 inches, make
excavations difficult and expensive; however, the bed-
rock is rippable by heavy equipment and rarely requires
blasting. The many flagstones in this soil make it unde-
sirable for use in pond embankments. Ground water
flowing on the surface of the nearly impervious shale
causes wet weather seeps on some slopes and in water-
ways. Water can seep into excavations if not intercepted
and drained off. This is common on the lower parts of
slopes and foot slopes of hills. Low strength and poten-
tial frost action are limitations for local roads but can be
overcome by using suitable base material.

This soil is in capability subclass lle; woodland suitabil-
ity subclass 2o0.

WyC2—Wynn silt loam, 6 to 12 percent slopes,
moderately eroded. This moderately sloping, moderate-
ly deep, well drained soil is on sides and crests of high,
upland ridges and hills where the glacial till is thin over
shale and limestone bedrock. Many areas are crescent
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shaped belts around rather large waterways, between
the higher ridgetop divides and the steep soils immedi-
ately adjacent to the waterway. Individual areas range
from 3 to 120 acres in size. Most areas are dissected by
waterways, and, especially around the waterways, are
moderately eroded. Slopes are quite long in some areas.
Depth to bedrock is 20 to 40 inches. Many areas have
common flagstones and igneous pebbles on the surface,
especially on slope breaks in cultivated fields and in and
around waterways.

Typically, the surface layer is brown, friable silt loam
about 8 inches thick. The subsoil is about 21 inches
thick. The upper part is dark yellowish brown and brown,
firm silty clay loam; the middle part is dark reddish
brown, firm clay with about 10 percent stone fragments;
and the lower part is dark reddish brown clay intermin-
gled with light olive brown firm clay. The substratum, to a
depth of about 33 inches, is calcareous, olive brown clay
and dark reddish brown, firm clay and heavy clay loam.
Below 33 inches, olive brown, calcareous clay shale is
interbedded with dark gray, thin-bedded strata of fossili-
ferous limestone bedrock.

Included with this soil in mapping are smail areas of
Eden soils. Wynn soils have a component of till in the
subsoil, and Eden soils do not. Also included are small
areas of Miamian-Russell, bedrock substratum, soils.
They are deeper to bedrock than Wynn soils, and gener-
ally have a layer of stony till over the bedrock. Also
included are small areas where the soil is severely
eroded. These show up on the landscape as olive
brown, “‘eroded” spots. They are sticky when wet and
cloddy when dry because the weathered clayey shale is
exposed. These areas are generally less than 24 inches
to interbedded shale and limestone. Small areas of Dana
silt loam, bedrock substratum, soils are inclusions in
some places. They have a darker surface layer and are
deeper to bedrock than Wynn soils. These included soils
make up about 20 percent of some of the larger areas.

In this Wynn soil permeability is moderately slow to
slow, and available water capacity is low. Runoff is rapid.
Reaction ranges from strongly acid to neutral in the
subsoil and varies widely in the surface layer as a result
of local liming practices. The organic-matter content is
low as a result of the loss of surface soil by erosion. The
surface layer tends to crust or puddle after a hard rain.
Root development is restricted by the shale and lime-
stone bedrock.

While many areas of this soil are farmed, about an
equal acreage is in pasture or trees. The soil has
medium potential for growing cultivated crops, hay, pas-
ture, and trees. It has low potential for building site
development and sanitary facilities because of slope and
limited depth to bedrock.

This soil is suited to cultivated crops, small grain, and
grasses and legumes for hay and pasture. If the soil is
used for cultivated crops, there is a severe hazard of
further erosion. The control 6f erosion, ‘maintenance of
good tilth, and increase of organic matter are important
to good management. No-till or minimum tillage using
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crop residues, winter cover crops, and grassed water-
ways reduces erosion and helps maintain the organic-
matter content of the soil. Many slopes are long enough
and smooth enough to be stripcropped or terraced and
farmed on the contour. Returning crop residues to the
soil or the regular addition of other organic material
helps to improve fertility, prevent crusting, and increase
water infiltration. This soil tends to become droughty in
summer and fall because of limited depth to bedrock and
rapid runoff.

The use of this soil for pasture or hay is also very
effective in controlling erosion. Grazing when the soil is
too wet, however, will cause surface compaction, exces-
sive runoff, and poor tilth. Proper stocking rates, pasture
rotation, timely deferment of grazing, and restricted use
during wet periods help to keep the pasture and soil in
good condition.

This soil is suited to trees, and some areas remain in
hardwoods. Tree seeds, cuttings, and seedlings survive
and grow well if competing vegetation is controlied or
removed by site preparation and by spraying, cutting, or
girdling. There are few soil limitations that affect planting
or harvesting trees. Tree seedlings are machine planted
on this soil.

This soil has limitations for building site development
and for sanitary facilities. The interbedded shale and
limestone bedrock underlying this soil, at a depth of 20
to 40 inches, make excavation difficult and expensive;
however, the bedrock is rippable by heavy equipment
and rarely requires blasting. The many flagstones are
undesirable in a pond embankment. Ground water flow-
ing on the surface of the nearly impervious shale causes
wet weather seeps on some slopes and in waterways.
Water can also seep into excavations if not intercepted
and drained off. This is common on the lower parts of
slopes and foot slopes of hills. Low strength and poten-
tial frost action are limitations for local roads, but can be
overcome by using suitable base material.

This soil is in capability subclass Hlle; woodland suit-
ability subclass 20.

WzC3—Wynn silty clay loam, 6 to 12 percent
slopes, severely eroded. This moderately sloping, mod-
erately deep, well drained soil is on knobs, on the upper
part of the long side slopes, and on side slopes that
receive surface runoff from higher areas. Some fan
shaped areas are on hillsides where the glacial till is only
a thin smear over shale and limestone bedrock. Most
areas have been cultivated up and down the hill and
have become dissected by shallow gullies and water-
ways because of very rapid surface runoff. These areas
are now severely eroded and are characterized by a
clayey, olive brown surface layer containing common, flat
limestone flagstones and igneous glacial pebbles. Indi-
vidual areas range from 5 to 20 acres. Slopes are com-
monly short and abrupt.

Typically, the surface layer is olive brown, firm silty
clay foam about 5 inches thick. The subsoil is about 15
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inches thick. The upper part is olive brown, firm clay
loam, and the lower part is light olive brown and dark
reddish brown, firm clay. The substratum, to a depth
of about 23 inches, is calcareous till consisting of olive
brown clay and dark reddish brown firm clay loam. Below
23 inches is olive brown, calcareous clay shale interbed-
ded with dark gray, thin-bedded strata of fossiliferous
limestone bedrock.

Included with this soil in mapping are small areas of
Eden soils that do not have a component of till in the
subsoil. Also included are small areas of Miamian-Rus-
sell, bedrock substratum, soils on similar landscape posi-
tions. These soils are deeper to bedrock than Wynn soils
and generally have a layer of stony till over the bedrock.

In this Wynn soil, permeability is moderately slow to
slow, and the available water capacity is very tow. Runoff
is very rapid. Reaction ranges from neutral to moderately
alkaline. Organic-matter content is very low as a result of
the loss of surface soil by erosion. Root development is
restricted by the dense shale and limestone bedrock at a
depth of 20 to 40 inches.

Because of severe ‘erosion and limited depth to bed-
rock, this soil has low potential for farming. Most acre-
age is in pasture, and the soil has a medium potential for
this use. It has low potential as building sites and for
sanitary facilities, mainly because of slope and limited
depth to bedrock.

This soil is commonly used for pasture, and if over-
grazed, continues to deteriorate, mainly as a result of
severe erosion of the surface layer. All the silt and some
of the clay erodes, leaving only clay and shale and
limestone flagstones. The control of erosion and the
maintenance of a good stand of key forage plants are
important to good management. During seeding, the use
of cover crops or companion crops, trash mulching, or
no-till seeding helps control erosion. Some legumes, such
as crownvetch, grow well on this soil. Proper stocking,
pasture rotation, and timely application of fertilizer help
maintain a maximum stand of key forage species.

This soil is suited to woodland, and a few areas have
stands of native hardwoods. Only slight soil limitations
affect the planting and harvesting of trees. Surface crust-
ing and poor soil moisture hinder the emergence and
growth of seedlings, but tree planting and weed control
are easily accomplished by mechanical means. Undesir-
able species and poorly formed trees must be removed,
however, when woodland is improved for timber produc-
tion. When trees are harvested, the hazard of erosion is
moderate and the use of equipment is moderately re-
stricted. These limitations can be overcome be con-
structing logging - roads and skid trails on the contour
wherever practical.

This soil has low potential for building site develop-
ment and sanitary facilities. The main concern is the
limited depth to bedrock. Sanitary facilities -should be
connected to municipal sewers if at all possible. The
surface layer has a high content of clay and is sticky
when wet. It requires a topdressing of friable topsoil for
successful use on lawns and gardens.
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The interbedded shale and limestone bedrock underly-
ing this mapping unit, at a depth of 20 to 40 inches,
makes excavation difficult and expensive; however, the
bedrock is rippable by heavy equipment and rarely re-
quires blasting. The many flagstones are undesirable in
pond fill. Ground water flowing on the surface of the
nearly impervious shale causes wet weather seeps on
some slopes and in waterways. Water can seep into
excavations if not intercepted and drained off. This is
common on the lower parts of slopes and foot slopes of
hills. Low strength and potential frost action are limita-
tions for local roads, but can be overcome by using
suitable base material.

This soil is in capability subclass Ve; woodland suit-
ability subclass 2o.

WuB—Wynn-Urban land complex, gently sloping.
This map unit consists of gently sloping, well drained,
moderately deep Wynn soils and areas of Urban land. It
is on ridgetops and on hillsides where the glacial till is
thin over shale and limestone bedrock. Depth to bedrock
ranges from 20 to 40 inches. Individual areas of this map
unit range from 5 to 400 ares. They are 50 to 65 percent
Wynn soils and 20 to 35 percent Urban land. Wynn soils
and Urban land areas are so intricately mixed, or so
small in extent, that it is not practical to separate them in
mapping.

Typically, the Wynn soil has a brown, friable silt loam
surface layer about 8 inches thick. The subsoil is about
18 inches thick. The upper part is dark yellowish brown
and brown, firm silty clay loam; the middle part is dark
reddish brown, firm silty clay that is about 10 percent
stone fragments; and the lower part is dark reddish
brown clay intermingled with light olive brown, firm clay.
The substratum, to a depth of 33 inches, is calcareous,
olive brown clay and dark reddish brown, firm clay and
calcareous glacial till of heavy clay loam. Below 33
inches, olive brown, calcareous clay shale is interbedded
with dark gray, thin strata of fossiliferous limestone bed-
rock of Ordovician age.

Urban land is covered by streets, parking lots, build-
ings, and other structures that obscure or alter the origi-
nal soil so that identification is not feasible.

Included with this soil in mapping, and making up 10 to
20 percent of the map unit, are small areas of Russell-
Miamian, bedrock substratum, soils that are deeper than
40 inches to bedrock and have a layer of stony till over
the bedrock. Also included are small areas of Dana,
bedrock substratum, soils that have a darker surface
layer and are deeper to bedrock than Wynn soils.

Most areas of this map unit are artificially drained by
sewer systems and gutters. In Wynn soils permeability is
moderately slow to slow, and the available water capac-
ity is low. Runoff is medium. Reaction ranges from
strongly acid to neutral in the subsoil, and varies widely
in the surface layer as a result of past liming practices.
Organic-matter content is low. Root development is re-
stricted by the shale and limestone bedrock.



60

The Wynn soils are used for parks, open space, build-
ing sites, and lawns and gardens. They have medium
potential for lawns, vegetable and flower gardens, and
trees and shrubs. Potential is medium for most recre-
ational uses and low for building site development and
for sanitary facilities.

Perennial plants that are selected for planting should
have a tolerance for high soil pH, or alkaline soil. Be-
cause of the silty surface layer and upper part of the
subsoil, erosion can be a concern, especially where the
soil is disturbed and left bare for a considerable time.
The surface layer also has a tendency to crust or puddle
after hard rains. Areas that have been cut and filled are
not well suited to lawns and gardens. Clayey subsoil
material that is exposed on the surface has poor tilth
and is sticky when wet and hard when dry. It may also
contain numerous till pebbles and iimestone fragments.

The Wynn soils have severe limitations for building
sites, but are suited for most recreational uses. Founda-
tions and footings should be designed to prevent struc-
tural damage caused by frost action. All sanitary facilities
should be connected to municipal sewers and treatment
facitities. The upper part of the Wynn soil needs to be
replaced or covered with a suitable base material if local
roads and streets are to function properly. Onsite investi-
gation is needed to determine hazards, limitations, and
suitability for use of individual areas.

The interbedded shale and limestone bedrock underly-
ing the Wynn soils, at a depth of 20 to 40 inches, make
excavation difficult and expensive; however, the bedrock
is rippable by heavy equipment and rarely requires blast-
ing. The many flagstones make use of the soil undesira-
ble for pond embankments. Ground water flowing on the
surface of the nearly impervious shale will cause wet
weather seeps on some slopes and in waterways. Water
can seep into excavations if not intercepted and drained
off. Low strength and potential frost action are limitations
- for local roads, but can be overcome by using suitable
base material.

Wynn soil is in capability subclass lle; woodland suit-
ability subclass 20. Urban land is not assigned to a
capability subclass or woodland suitability subclass.

WuC—Wynn-Urban land complex, sloping. This map
unit consists of relatively undisturbed Wynn soils and
areas where the soil material has been disturbed by
cutting and filling. Slope ranges from 6 to 18 percent. Most
areas are on hillsides where the glacial till is thin over
shale and limestone bedrock. Soils in this map unit are
well drained and moderately deep. Depth to bedrock
ranges from 20 to 40 inches. Individual areas of this map
unit range from 5 to 70 acres. They are 50 to 65 percent
Wynn soils and 20 to 35 percent Urban land. The Wynn
soils and Urban land are so intricately mixed, or so small in
extent, that it is not practical to separate them in mapping.

Typically, the Wynn soil has a brown, friable silt loam
surface layer about 8 inches thick. The subsoil is about
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14 inches thick. The upper part is dark yellowish brown
and brown, firm silty clay loam; the middle part is dark
reddish brown, firm clay with about 10 percent stone
fragments; and the lower part is dark reddish brown clay
intermingled with light olive brown, firm clay. The sub-
stratum, to a depth of about 33 inches, is calcareous,
olive brown clay and dark reddish brown, firm clay and
heavy clay loam till. Below 33 inches, it is ofive brown,
calcareous clay shale interbedded with dark gray, thin
strata of fossiliferous limestone bedrock.

The Urban land part of this map unit is covered by
streets, parking lots, buildings, and other structures that
obscure or alter the original soil so that identification is
not feasible.

Included in mapping, and making up 10 to 20 percent
of the unit, are small areas of Miamian-Russell, bedrock
substratum, soils that are deeper than 40 inches to bed-
rock and have a layer of stony till over the bedrock. Also
included are small areas of Eden soils. Wynn soils have
a component of till in the subsoil, and Eden soils do not.

Most areas of this map unit are artificially drained by
sewer systems and gutters.

In the Wynn soils, permeability is moderately slow to
slow, and available water capacity is low. Runoff is rapid.
Reaction ranges from strongly acid to neutral in the
subsoil and varies widely in the surface layer as a result
of local liming practices. The organic-matter content is
low as a result of the loss of surface soil by erosion.
Root development is restricted by the shale and lime-
stone bedrock at a depth of 20 to 40 inches.

The Wynn soils are used for parks, open space, build-
ing sites, and lawns and gardens. It has medium poten-
tial for tawns, vegetable and flower gardens, and trees
and shrubs. It has low potential for recreational areas,
for building sites, and for sanitary facilities because of
the limited depth to bedrock, slope, and clayey subsoil.

Perennial plants that are selected for planting should
have a tolerance for high soil pH, or alkalinity. Because
of the silty surface layer and upper part of the subsoil,
erosion can be a concern, especially where the soit is
disturbed and left bare for a considerable time. The
surface layer also has a tendency to crust or puddle
after hard rains. Areas that have been cut and filled are
not well suited to lawns and gardens. Clayey subsoil
material that is exposed on the surface has poor tilth
and is sticky when wet and hard when dry. It may also
contain many till pebbles and limestone fragments.

The Wynn soils are limited as building sites, but are
suited to most recreational uses. Foundations and foot-
ings should be designed to prevent structural damage
caused by frost action. All sanitary facilities should be
connected to municipal sewers and treatment facilities.
The upper part of the Wynn soil needs to be replaced or
covered with a suitable ‘base material if local roads and
streets are to function properly. Onsite investigation is
needed to determine hazards, limitations, and suitability
for use of individual areas.

Interbedded shale and limestone bedrock underlying
this map unit, at a depth of 20 to 40 inches, make
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excavation difficult and expensive; however, the bedrock
is rippable by heavy equipment and rarely requires blast-
ing. The many flagstones make the soil undesirable for
pond embankments. Ground water flowing on the sur-
face of the nearly impervious shale will cause wet weath-
er seeps on some slopes and in waterways. Water can
seep into excavations if not intercepted and drained off.
This is common on the lower parts of slopes and on foot
slopes of hills where till covers the bedrock.

Wynn soils in capability subclass llle; woodiand suit-
ability subclass 20. Urban land is not assigned to a
capability subclass or woodland suitability subclass.

XeA—Xenia silt loam, 0 to 2 percent slopes. This
deep, nearly level, moderately well drained soil is on the
till plains in the till filled valleys. Most areas are irregular
in shape and 2 acres to over 100 acres in size.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 7 inches thick. The subsoil is 31
inches thick. The upper part is dark yellowish brown silt
loam and silty clay loam; the middle part is yellowish
brown, firm silty clay loam with grayish brown mottles;
and the lower part is dark yellowish brown and brown,
firm clay loam. The substratum, to a depth of 60 inches,
is yellowish brown and olive brown loam.

Included with this soil in mapping are small areas of
Celina soils where the loess mantle is less than 18
inches thick. Areas of the somewhat poorly drained Fin-
castle soils that have a gray colored subsoil are included
in shallow depressions. A few areas of the well drained,
gently sloping Russell-Miamian soil complex are on
knolls.

This Xenia soil has moderately slow permeability.
Available water capacity is high and runoff is slow. The
water table is high in spring. Organic-matter content of
the soil is low in the surface layer, and tilth is good.
Reaction is medium acid to mildly alkaline in the rooting
zone.

Most areas of this soil are used for crops, and corn,
soybeans, wheat, and hay are the principal crops. This
soil has high potential for cultivated crops and for pas-
ture. It also has high potential as woodland and for
wildlife habitat. Potential is medium for building site de-
velopment, low for sanitary facilities, and high to medium
for most recreational uses.

There is a slight erosion hazard. Internal soil drainage
generally is adequate for farming, but the use of subsur-
face drains is beneficial in draining wet spots. Some
areas require applications of lime to maintain the proper
soil reaction in the rooting zone. The surface layer of this
soil crusts after a hard rain, but the regular addition of
organic matter will reduce the crusting and increase the
fertility level. Maintenance to control soil reaction and
fertility levels is the main management concern.

This soil is well suited to a variety of pasture crops,
but rarely is used as permanent pasture because of its
suitability for more valuable cultivated crops. The few
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pastures on this soil generally are bluegrass-clover mix-
tures. Grazing when the soil is wet will cause surface
compaction and poor tilth. Proper stocking and pasture
rotation and restricted use during wet periods help keep
the pasture and the soil in good condition.

This soil is well suited to trees, and a few areas are
used as woodland. High-value trees grow well on this
soil if properly managed. Woodland improvement for
good timber production requires removal of undesirable
tree species and poorly formed trees. Plant competition
from grasses and shrubs is a moderate limitation for
planting tree seeds or seedlings. There are no other
limitations for growing or harvesting trees on this soil.

This Xenia soil has limitations for septic tank absorp-
tion fields because of its moderately slow permeability
and seasonally high water table. These limitations can
be overcome in some areas, however, by using subsur-
face curtain drains to lower the water table and by in-
creasing the leaching area or providing for an alternate
leach field. Wetness and low strength are limitations for
homes with basements and for small commercial build-
ings. The seasonal high water table is also a limitation
for homes without basements. The high frost action po-
tential of the soil requires that footings and foundations
be placed below the frost line. The potential frost action
and low strength are limitations for roads and streets.
Suitable base material should be used where roads and
streets are to constructed.

This soil is in capability class |; woodland suitability
subclass 1o.

XeB—Xenia silt loam, 2 to 6 percent slopes. This
deep, gently sloping, moderately well drained soil is on
the till plain and in the ftill filled valleys. Most areas are
rounded or irregular in shape and 2 to 90 acres in size.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 6 inches thick.- The next layer is
brown and grayish brown, heavy silt loam. The subsoil is
about 27 inches thick. The upper part is dark yellowish
brown and yellowish brown, mottled silty clay loam, and
the lower part is dark yellowish brown, mottied clay
loam. The substratum, to a depth of 60 inches, is olive
brown, mottied light clay loam.

Included with this soil in mapping are small areas of
the somewhat poorly drained Fincastle soils in the low
areas and the well drained Russell-Miamian soil com-
plex on rises. A few areas of the moderately well drained
Celina soils are included where the loess cap is less
than 18 inches thick.

The Xenia soil has moderately slow permeability, high
available water capacity, and medium runoff. It has a
high water table in the subsoil in spring. It has low
organic-matter content in the surface layer, and it has
good tilth. Reaction is medium acid to mildly alkaline in
the rooting zone.

This soil has high potential for cultivated crops, and
most areas are used as cropland. Corn, soybeans, small
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grains, and hay are the principal crops. Potential is_high
for pasture, woodland, and wildlife habitat. Potential is
medium for building site development, and low for most
sanitary facilities, and medium for most recreational de-
velopments.

The erosion hazard is moderate. Minimum tillage,
winter cover crops, and grassed waterways will prevent
excessive soil loss. The soil's natural drainage generally
is adequate for farming, but random subsurface drainage
lines to drain wet spots will benefit most crops. Some
areas require lime applications to maintain proper soil
reaction in the rooting zone. The surface layer of this soil
crusts after a hard rain, but the regular addition of organ-
ic matter reduces the crusting and also increases the
fertility level. Maintenance to control erosion and the
fertility and organic matter levels are the main manage-
ment concerns.

The use of this soil for pasture or hay is effective in
controlling erosion. Grazing when the soil is wet, howev-
er, will cause surface compaction, excessive runoff, and
poor tilth. Proper stocking, pasture rotation, and restrict-
ed use during wet periods help keep the pasture and soil
in good condition.

This soil is well suited to trees. Various adapted spe-
cies grow in the woodlots. Plant competition is a moder-
ate limitation, but tree seedlings survive and grow well if
the competing vegetation is controlled. There are no
other limitations for planting or harvesting trees on this
soil.

This soi! is suited to homesites, and it is well suited to
recreational uses. Because it does not have sufficient
strength and stability to support vehicular traffic, the
base material needs to be replaced if the soil is used for
roads. The moderately slow permeability limits use for
septic tank absorption fields but can generally be over-
come by increasing the absorption area, using curtain
drains, or providing an alternate leach field. Homesites
should be landscaped so that surface drainage is away
from buildings.

This soil is in capability subclass lle; woodland suitabil-
ity subclass 10.

XeB2—Xenia silt loam, 2 to 6 percent slopes, mod-
erately eroded. This deep, gently sloping, moderately
well drained soil is on till plains and in till filled valieys.
Most areas are rounded or regular in shape and range
from 2 to 75 acres in size.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 6 inches thick. The next layer is
brown and grayish brown heavy silt loam. The subsoil is
about 26 inches thick. The upper part is dark yellowish
brown and yellowish brown, mottled silty clay loam, and
the lower part is dark yellowish brown, mottled clay
loam. The substratum, to a depth of 60 inches, is olive
brown, mottled light clay loam.

Included with this soil in mapping are small areas of
the moderately well drained Celina soils where the loess
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mantle is less than 18 inches thick. Aiso included are a
few areas of the Russell-Miamian soil complex near
streambanks.

The Xenia soil has moderately siow permeability, high
available water capacity, and medium runoff. it has a
high water table in spring. The soil has low organic-
matter content in the surface layer, and it has fair tilth.
Reaction is medium acid to mildly alkaline in the rooting
zone.

This soil has high potential for cultivated crops, and
most areas are used as cropland. Corn, soybeans, small
grains, and hay are the principal crops. Potential is high
for pasture, woodland, and wildlife habitat. It is fair for
building site development, low for most sanitary facilities,
and medium for most recreational developments..

The erosion hazard is moderate. Minimum tillage,
winter cover crops, and grassed waterways help prevent
excessive soil loss. Internal natural drainage of the soil
generally is adequate for farming, but random subsurface
tile lines to drain wet spots will benefit most crops. Some
areas require lime applications to maintain the proper
soil reaction in the rooting zone. The surface layer of this
soil crusts after a hard rain, but the regular addition of
organic matter will reduce soil crusting and also improve
soil fertility. Maintenance to control erosion, soil fertility,
and organic-matter levels is the main management con-
cern.

The use of this soil for pasture or hay is effective in
controlling erosion. Grazing when the soil is wet will
cause surface compaction, excess runoff, and poor tilth.
Proper stocking rates, pasture rotation, and restricted
use during wet periods will help keep the pasture and
the soil in good condition.

This soil is well suited to trees. A wide variety of
adapted species are commonly in the woodlots. Plant
competition is a moderate limitation, but tree seedlings
survive and grow well if the competing vegetation is
controlled. There are no other limitations for planting or
harvesting trees.

This soil has limited use for septic tank absorption
fields because of its moderately slow permeability and
seasonally high water table. Those limitations have been
minimized in some areas, however, by using subsurface
drains to lower the water table and by increasing the
leaching area or providing for an alternate leach field. The
soils wetness and low strength limit use for homes with
basements and small commercial buildings. The seasonal
high water table is also a limitation for homes without
basements. The high frost action potential requires that
footings and foundations be placed below the frost line.
Suitable base material should be used where roads and
streets are constructed.

This soil is in capability subclass lle; woodland suitabil-
ity subclass 10.

XfA—Xenia silt loam, bedrock substratum, 0 to 2
percent slopes. This deep, nearly level, moderately well
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drained soil is on the bedrock controlled glacial till plain.
Most areas are irregular. in shape ‘and 2 to 44 acres.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 8 inches thick. The subsoil is 34
inches thick. The upper part is firm, brown silty clay
loam; the middle part is firm, dark yellowish brown silty
clay loam with grayish brown mottles; and the lower part
is firm, dark yellowish brown clay loam with grayish
brown mottles. The substratum, to a depth of about 59
inches, is dark yellowish brown stony clay foam. Below
59 inches, it is shale and limestone bedrock. The sub-
stratum is calcareous and is 15 to 30 percent limestone
flagstones. The bedrock is more than 66 percent soft,
clay shale and less than 33 percent fossiliferous, crystal-
line limestone of Ordovician age.

Included with this soil in mapping are a few small
areas of the somewhat poorly drained Fincastle, bedrock
substratum, soil in depressional areas. Also included are
a few areas of gently sloping soils and small areas of
soils that are deeper than 60 inches to bedrock.

This Xenia soil has moderately siow permeability, high
available water capacity, and slow runoff. It has low
organic-matter content in the surface layer, and it has
good tilth. Reaction is medium acid to mildly alkaline in
the rooting zone. There is a perched water table in
spring. .

This soil has high potential for cultivated crops and
pasture, and most areas are used as cropland. Corn,
soybeans, wheat, and hay are the principal crops. The
soil has high potential for woodlands and for wildlife
habitat. Potential is medium for building site development
and for sanitary facilities and high to medium for most
recreational uses.

The erosion hazard is slight. Internal soil drainage gen-
erally is adequate for farming, but subsurface drains are
beneficial in draining wet spots. In some areas, lime
applications are required to maintain the proper reaction
in the rooting zone. The surface layer crusts after a hard
rain, but the regular addition of organic matter reduces
crusting and increases the fertility level. Maintenance to
control soil reaction and fertility levels is the main man-
agement concern.

This soil is well suited to a wide variety of pasture
crops but rarely is used as permanent pasture because
of its suitability for cultivated crops. The few pastures on
this soil generally are bluegrass-clover mixture. Grazing
when the soil is wet can cause surface compaction and
poor tilth. Proper stocking rates, pasture rotation, and
restricted use during wet periods will help keep the pas-
ture and the soil in good condition.

This soil is well suited to trees, and a few areas are
wooded: Woodland improvement for good timber produc-
tion requires removal of undesirable tree species and
poorly formed trees. Plant competition is a moderate
limitation. Tree seeds and seedlings survive and grow
well, however, if competing vegetation is controlled.
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There are no other limitations for growing or harvesting
trees.

The moderately slow permeability and seasonal high
water table limit use of this soil for septic tank absorption
fields. The seasonal high water table and the depth to
rock are also limitations for most shallow excavations.
The soil's wetness, low strength, and seasonal high
water table limit use for homes with basements. The
high frost action potential and low strength are also
limitations for local roads.

The stony glacial till or shale and limestone bedrock in
the substratum makes all excavation difficult and expen-
sive. It is rippable by heavy equipment, however, and
rarely requires blasting. The many stones in tne till are
undesirable in pond embankments, and ground water
flowing on the surface of the till or bedrock can seep
into excavations if not intercepted and diverted.

This soil is in capability class |; woodland suitability
class 10.

XfB—Xenia silt loam, bedrock substratum, 2 to 6
percent slopes. This deep, gently sloping, moderately
well drained soil is on the bedrock-controlled till plains.
Most areas are oval or irregular in shape and 4 to 150
acres in size.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 7 inches thick. The subsoil is 33
inches thick. The upper part is firm, brown silty clay
loam; the middle part is firm, dark yellowish brown silty
clay loam with grayish brown mottles; and the lower part
is firm, dark yellowish brown clay loam with grayish
brown mottles. The substratum, to a depth of 55 inches,
is dark yellowish brown stony ciay loam with grayish
brown mottles. The substratum is 15 to 30 percent lime-
stone flagstones. Interbedded shale and limestone bed-
rock of Ordovician age is at a depth of 55 inches. The
bedrock is more than 66 percent clay shale.

Included with this soil in mapping are small areas of
somewhat poorly drained Fincastle, bedrock substratum,
soils in low parts of the landscape and a few areas of
the Russell-Miamian, bedrock substratum, soil complex
on knolls. The Fincastle soils have grayer colors in the
subsoil than Xenia soils, and the Russell and Miamian,
soils have less gray colors in the subsoil. Also included
are a few areas of Xenia soils that are deeper than 60
inches to stony till or bedrock.

This Xenia soil has moderately slow permeability, mod-
erate available water capacity, and medium runoff. The
surface layer is low in organic-matter content, and tilth is
good. Reaction is medium acid to mildly alkaline in the
rooting zone. There is a perched water table in th
subsoil in spring. -

Most areas of this soil are used for crops. Corn, soy-
beans, small grain, and hay are the major crops. This
soil has high potential for cultivated crops. It also has
high potential for pasture and woodland and for wildlife
habitat. Potential is medium to low for building site devel-
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opment and low for sanitary facilities. Potential is
medium to high for most recreational development.

The erosion hazard is moderate. Minimum tillage,
winter cover crops, and grassed waterways can prevent
excessive soil loss. The soil’'s natural drainage generally
is adequate for farming, but most crops will be benefited
if random subsurface lines are installed to drain wet
spots. In some areas, lime applications are required to
maintain proper reaction in the rooting zone. The surface
layer crusts after rain, but the regular addition of organic
matter reduces crusting and improves fertility. Mainte-
nance to control erosion and soil fertility and organic-
matter levels is the main management concern.

Using this soil for pasture or hay is effective in control-
ling erosion. Grazing when the soil is wet, however, can
cause surface compaction, excessive runoff, and poor
tilth. Proper stocking rates, pasture rotation, and restrict-
ed use during wet periods help to keep the pasture and
the soil in good condition.

This soil is well suited to trees. Plant competition is a
moderate limitation, but tree seeds and seedlings survive
and grow well if the competing vegetation is controlled.
There are no other limitations for planting or harvesting
trees.

The moderately slow permeability and seasonal high
water table limit use of the soil for septic tank absorption
fields. The seasonal high water table and depth to bed-
rock limit shallow excavations. The soi’'s wetness, low
strength, and seasonal high water table limit its use for
small commercial buildings. The seasonal high water
table is also a limitation for homes with basements. High
frost action potential and low strength are limitations for
local roads, which can be overcome by using a suitable
base material.

The stony till or bedrock in the substratum of this soil
makes all excavation difficult and expensive. It is rippa-
ble, however, by heavy equipment and rarely requires
blasting. The many flagstones in the till make it undesira-
ble for pond embankment. Water flowing over the bed-
rock can seep into excavations if it is not intercepted
and diverted.

This soil is in capability subclass lle; woodland suitabil-
ity subclass 1o0.

XfB2—Xenia silt loam, bedrock substratum, 2 to 6
percent slopes, moderately eroded. This deep, gently
sloping, moderately well drained soil is on bedrock-con-
trolled till plains. Most areas are circular or irregular in
shape and 2 to 200 acres.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 7 inches thick. The subsoil is 29
inches thick. The upper part is firm, brown silty clay
loam; the middle part is firm, dark yellowish brown silty
clay loam that has grayish brown mottles; and the lower
part is firm, dark yellowish brown clay loam with grayish
brown mottles. The substratum, t0 a depth of 50 inches,
is dark yellowish brown stony clay loam that is 15 to 30
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percent limestone flagstones. Interbedded shale and
limestone bedrock of Ordovician age is at a depth of 50
inches. The bedrock is at a depth of 48 to 72 inches. it
is more than 66 percent soft clay shale and less than 34
percent crystaline, fossiliferous, thin-bedded limestone.

Included with this soil in mapping are small areas of
the somewhat poorly drained Fincastle, bedrock substra-
tum, soils, the well drained Russell-Miamian, bedrock
substratum, soils, and the well drained Wynn soils. The
Fincastle soils are grayer in the subsoil than this Xenia
soil and are in low areas, usually at the head of water-
ways. and in shallow basins. The Russell-Miamian soils
are less gray in the subsoil and are on the upper part of
the slopes, generally near the crest and shoulder. The
Wynn soils are also less gray in the subsoil but have
bedrock 20 to 40 inches below the surface. Also includ-
ed are some areas that are deeper than 72 inches to
bedrock.

This soil has moderately slow permeability, moderate
available water capacity, and medium runoff. The surface
layer is low in organic-matter content, and tilth is good.
Reaction is medium acid to mildly alkaline in the rooting
zone. The water table is perched over the subsoil in
spring.

This soil has high potential for cultivated crops, and
most areas are used as cropland. Corn, soybeans,
wheat, and hay are the major crops. This soil also has
high potential for pasture and woodland and for wildlife
habitat. Potential is medium for building site development
and low for sanitary facilities. Potential is medium to high
for most recreational development.

The erosion hazard is moderate. Minimum tillage,
winter cover crops, and grassed waterways prevent ex-
cessive soil loss. Natural drainage of the soil generally is
adequate for farming, but installing random subsurface
lines to drain wet spots will benefit most crops. In some
areas of this soil, lime applications are required to main-
tain proper reaction in the rooting zone. The surface
layer crusts after rain, but the addition of organic matter
reduces crusting and improves soil fertility. Maintenance
to control erosion and soil fertility and organic-matter
levels is the main management concern.

Using this soil for pasture or hay is effective in control-
ling erosion. Grazing when the soil is wet, however, can
cause surface compaction, excessive runoff, and poor
tilth. Proper stocking, pasture rotation, and restricted use
during wet periods help keep the pasture and the soil in
good condition.

This soil is well suited to trees. Plant competition is a
moderate limitation, but tree seeds and seedlings survive
and grow well if the competing vegetation is controlled.
There are no other limitations for planting or harvesting
trees.

Moderately slow permeability and a seasonal high
water table limits use of this soil for septic tank absorp-
tion fields. The high water table and depth to bedrock
are also limitations for shallow excavations. Soil wet-
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ness, low strength, and a seasonal high water table are
limitations for homes without basements. The seasonal
high water table is a limitation for homes with base-
ments. High frost action potential and low strength also
fimit use of the soit for local roads. These limitations can
be overcome by using suitable base material.

The stony till and depth to bedrock of this soil make
all excavation difficult and expensive. The bedrock is
rippable by heavy equipment, however, and rarely re-
quires blasting. The many flagstones in the till make it
undesirable for use in pond embankments, and water
flowing over the bedrock can seep into excavations if not
intercepted and diverted.

This soil is in capability subclass lle; woodland suitabil-
ity subclass 10.

Use and management of the soils

This soil survey is an inventory and evaluation of the
soils in the survey area. It can be used to adjust land
uses to the limitations and potentials of natural re-
sources and the environment. Also, it can help avoid
soil-related failures in land uses.

In preparing a soil survey, soil scientists, conservation-
ists, engineers, and others collect extensive field data
about the nature and behavior characteristics of the
soils. They collect data on erosion, droughtiness, flood-
ing, and other factors that affect various soil uses and
management. Field experience and collected data on
soil properties and performance are used as a basis in
predicting soil behavior.

Information in this section can be used to plan the use
and management of soils for crops and pasture; as
woodland; as sites for buildings, sanitary facilities, high-
ways and other transportation systems, and parks and
other recreation facilities; and for wildlife habitat. It can
be used to identify the potentials and limitations of each
soil for specific land uses and to help prevent construc-
tion failures caused by unfavorable soil properties.

Planners and others using soil survey information can
evaluate the effect of specific land uses on productivity
and on the environment in all or part of the survey area.
The survey can help planners to maintain or create a
land use pattern in harmony with the natural soil.

Contractors can use this survey to locate sources of
sand and gravel, roadfill, and topsoil. They can use it to
identify areas where bedrock or wetness can cause diffi-
culty in excavation.

Health officials, highway officials, engineers, and
others may also find this survey useful. The survey can
help them plan the safe disposal of wastes and locate
sites for pavements, sidewalks, campgrounds, play-
grounds, lawns, and trees and shrubs.
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Crops and pasture

General management needed for crops and pasture is
suggested in this section. The crops or pasture plants
best suited to the soils are identified; the system of land
capability classification used by the Soil Conservation
Service is explained; and the estimated yields of the
main crops and hay and pasture plants are listed for
each soil.

Planners of management systems for individual fields
or farms should consider the detailed information given
in the description of each soil under “Soils maps for
detailed planning.” Specific information can be obtained
from the local office of the Soil Conservation Service or
the Cooperative Extension Service.

New methods, practices, and systems for producing
crops and pasture are likely to be introduced during the
coming years. To keep current on the latest varieties,
fertilizers, herbicides, tillage methods, etc., the reader
should refer to the “Agronomy Guide” published bian-
nually by the Agronomy Department of The Ohio State
University, Ohio Agricultural Research and Development
Center, and the Cooperative Extension Service. This
section of the Soil Survey is not intended to provide the
latest recommendations; rather, it discusses problems
and potentials for cropland and pasture in the county
based on the properties of the soils.

Although the soils in Butler County vary in their suit-
ability for specific crops and require widely different man-
agement, some basic, or general, management practices
are needed on practically all of the soils. This section
discusses the basic practices used to maintain soil fertil-
ity, utilize crop residue, improve drainage, and control
erosion. Also, suitable cropping systems are discussed.
More specific information can be obtained by consulting
a representative of the Soil Conservation Service or the
Ohio Cooperative Extension Service.

Maintenance of adequate levels of fertility. —Because
many of the soils in this county, particularly the light
colored ones, are somewhat acid and medium to low in
content of plant nutrients, additions of lime and fertilizer
are needed. Such additions should be based on the
results of soil tests, on the need of the crop, and on the
crop growth desired. Maintaining the organic-matter con-
tent of soils helps to insure good soil structure and tilth.

Use of crop residue.—Many of the soils in the county,
particularly the light-colored ones, are not naturally high
in organic-matter content. To offset this deficiency, all
crop residue should be returned to the soil. If soybeans
or other crops that produce little residue are grown, the
cropping system should include cover crops and sod
crops.

Drainage.—About 12 percent of the county contains
soils that are limited in their suitability for farm crops by
wetness. These soils have a seasonal high water table
and are periodically flooded. Some areas of the clayey,
very poorly drained soils are subject to ponding. Most of
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the seasonally wet soils on the uplands have a moder-
ately slowly permeable or slowly permeable substratum.
Because of the substratum, the soils are saturated in the
upper 2 to 3 feet during winter and spring. Subsurface
drains can be used in most of the wet soils if the sub-
stratum of dense compact till is at sufficient depth to
permit proper drainage. On all of the somewhat poorly
drained soils, crops respond well to artificial drainage.
The Ragsdale and Patton soils are well suited to crops if
properly drained. Subsurface drains, open ditches, and
land smoothing are most commonly used to achieve
drainage. A combination of some of these practices may
be needed in some areas. Artificial drainage is not com-
monly needed for farm crop production on the Xenia,
Celina, Dana or other moderately well drained soils.

Control of erosion.—Many of the soils in this county
have a surface layer that is fairly high in silt content and
low in organic-matter content. Such a surface layer is
highly susceptible to erosion by running water. The soils
in about 43 percent of the county are moderately
eroded, and in about 1 percent are severely eroded.
Exclusive of sloping urban tand, much of the acreage
that is susceptible to erosion is eroded. Erosion control
practices commonly used include terrace and waterway
systems, diversion terraces, stripcropping on the contour,
contour tillage, minimum tillage, use of crop residue, and
maintenance of close-growing crops for protective cover.

Irrigation.—Irrigation is a specialized practice that re-
quires very intensive management. Many soils in this
county that are suited to crops are also suited to irriga-
tion. Generally, soils well suited to irrigation absorb water
readily, have adequate available water capacity, and
drain readily. Among those considered suitable for irriga-
tion are the nearly level and gently sloping Eel, Eldean,
Genesee, Landes, Lanier, Ockley, Princeton, Ross, Ston-
elick, Thackery, Tippecanoe, Uniontown, Warsaw, and
Wea soils.

Industries that need to dispose of waste water may be
able to dispose of it through irrigation. Industrial wastes
diverted to a natural stream can pollute the stream.
Where no outlet for industrial wastes is available except
through a stream, the pollutants should be eliminated
before waste is delivered to the stream. Industries that
irrigate with water containing waste products need care-
fully to select the site for disposing of this waste to
prevent contamination of the underground water supply.
Some soils are not deep enough to assure filtration.

Cropping systems.—A cropping system can be defined
as the cultivation and management of appropriate crops.
It includes rotations that contain grasses and legumes as
well as systems in which the desired benefits are
achieved without the use of such crops.

A satisfactory cropping system improves or maintains
the physical condition of the soils; protects the soil
during critical periods when erosion usually occurs; and
aids in the control of weeds, insects, and diseases.
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As row crops are grown more intensively, the need for
conservation measures increases accordingly. It is im-
practical to list all of the possible cropping systems for
any particular soil. For example, if contour stripcropping
is used on sloping soils, a satisfactory system is a 4-year
rotation of a row crop, a small grain, and 2 years of
meadow. If the contour strip were not established, how-
ever, the row crop might not be satisfactory because
erosion would be excessive.

Since much of the land in Butler County is susceptible
to erosion and cost of energy is increasing, many farm-
ers are using minimum tillage as a management tool.
There are many forms of minimum tillage in use, but in
general they all reduce operational costs by allowing
fewer passes through the field. Minimum tillage has been
shown to reduce erosion, but insufficient data is availa-
ble at this time to show the long term effect on crop
yields.

Pasture management.—Most of the permanent pas-
ture in the county is on soils on which erosion is a
hazard. These soils generally are eroded, are fow in
natural fertility, and -are in poor tilth. Some pasture is on
soils that need artificial drainage. Soils that require artifi-
cial drainage for optimum growth of row crops also re-
quire drainage for optimum growth of pasture. The fol-
lowing general management suggestions apply to all or
most of the soils in the county.

Many of the soils used for pasture in Butler County are
already eroded. Control of erosion is particularly impor-
tant during seeding operations and mulch seeding or use
of a nurse crop can help to control further erosion. Artifi-
cial drainage, if needed, must be as well established for
pasture as for row crops. The need for lime and fertilizer
should be determined by soil tests, and adequate
amounts should be supplied.

Soil compaction, caused by grazing when the soils are
wet, results in decreased growth of pasture. Harvesting
methods, such as those for hay, silage, or haylage, help
to increase plant growth and reduce soil compaction.
Tilling when the soil is at optimum moisture content also
helps to reduce soil compaction.

The productivity of a pasture and its ability to protect
the surface of the soil is influenced by the number of
livestock it supports, the length of time they graze,
the season they graze, and rainfall distribution. Good
pasture management includes the use of stocking rates
that maintain key forage species, pasture rotation, de-
ferred grazing, grazing at the proper season, and supply-
ing ample water at strategic locations for livestock.

Yields per acre

The average vyields per acre that can be expected of
the principal crops under a high level of management
are shown in table 5. In any given year, yields may be
higher or lower than those indicated in the table because
of variations in rainfall and other climatic factors.
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The vyields are based mainly on the experience and
records of farmers, conservationists, and extension
agents. Available yield data from nearby counties and
results of field trials and demonstrations are also consid-
ered.

The management needed to obtain the indicated
yields of the various crops depends on the kind of soil
and the crop. Management can include drainage, erosion
control, and protection from flooding; the proper planting
and seeding rates; suitable high-yielding crop varieties;
appropriate and timely tillage; control of weeds, plant
diseases, and harmful insects; favorable soil reaction
and optimum levels of nitrogen, phosphorus, potassium,
and trace elements for each crop; effective use of crop
residue, barnyard manure, and green-manure crops; and
harvesting that insures the smallest possible loss.

The estimated yields reflect the productive capacity of
each soil for each of the principal crops. Yields are likely
to increase as new production technology is developed.
The productivity of a given soil compared with that of
other soils, however, is not likely to change.

Crops other than those shown in table 5 are grown in
the survey area, but estimated yields are not listed be-
cause the acreage of such crops is small. The local
office of the Soil Conservation Service or of the Cooper-
ative Extension Service can provide information about
the management and productivity of the soils.

Land capability classification

Land capability classification shows, in a general way,
the suitability of soils for most kinds of field crops. Crops
that require special management are excluded. The soils
are grouped according to their limitations if they are used
for field crops, the risk of damage if they are used, and
the way they respond to management. The grouping
does not take into account major and generally expen-
sive landforming that would change slope, depth, or
other characteristics of the soils, nor does it consider
possible but unlikely major reclamation projects. Capabili-
ty classification is not a substitute for interpretations de-
signed to show suitability and limitations of groups of
soils for rangeland, for woodland, and for engineering
purposes.

In the capability system, soils are generally grouped at
three levels: capability class, subclass, and unit (8). Only
class and subclass are used in this survey. These levels
are defined in the following paragraphs.

Capability classes, the broadest groups, are designat-
ed by Roman numerals | through VIIl. The numerals
indicate progressively greater limitations and narrower
choices for practical use. The classes are defined as
follows:

Class | soils have slight limitations that restrict their
use.
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Class Il soils have moderate limitations that reduce the
choice of plants or that require moderate conservation
practices.

Class lll soils have severe limitations that reduce the
choice of plants or that require special conservation
practices, or both.

Class 1V soils have very severe limitations that reduce
the choice of plants or that require very careful manage-
ment, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their use.

Class VI soils have severe limitations that make them
generally unsuitable for cultivation.

Class VIl soils have very severe limitations that make
them unsuitable for cultivation.

Class VIII soils and miscellaneous areas have limita-
tions that nearly preclude their use for commercial crop
production.

Capability subclasses are soil groups within one class.
They are designated by adding a small letter, e, w, s, or
¢, to the class numeral, for example, lle. The letter e
shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly cor-
rected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and ¢, used in only some parts of the United States,
shows that the chief limitation is climate that is very cold
or very dry.

In class | there are no subclasses because the soils of
this class have few limitations. Class V contains only the
subclasses indicated by w, s, or ¢ because the soils in
class V are subject to little or no erosion. They have
other limitations that restrict their use to pasture, range-
land, woodland, wildlife habitat, or recreation.

The acreage of soils in each capability class and sub-
class is shown in table 6. The capability classification of
each map unit is given in the section “Soil maps for
detailed planning.”

Woodland management and productivity

When the early settlers arrived in the area that is now
Butler County, it was almost completely covered by a
forest of mixed hardwoods. Scattered woodlots that
average about 20 acres in size now cover about 10
percent of the land area, or 31,973 acres. They are
mostly on steep soils that border the streams of the
county. Two-thirds of this total, or 20,341 acres, is in
land capability classes 3, 4, 6, and 7. Trees also grow in
scattered tracts on wet uplands and on the flood plains.

Most of the potential farmland and some marginal
areas have been cleared for farming. Farming was aban-
doned on the poorest soils, however, and they reverted
to woodland.
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Through the years, timber apparently was harvested
selectively. The best trees were cut, but not enough
trees of low potential were removed. The present stand
generally is of poor quality. With proper management,
however, most woodiand in the county increases in
value. Although there are no commercial sawmills in the
county, loads of sawlogs occasionally are hauled to sev-
eral small, semi-portable saws scattered over the county.
A small amount of hardwood pulpwood is marketed in
Middletown. A large, important concentration of paper
and fiber industries has developed in the Miami River
Valley, north of Hamilton, but these factories depend on
pulpwood from southern and western sources.

Compared to the returns from the sale of other farm
products, income from the sale of wood products is
small. Good quality logs of red oak, white oak, and black
walnut are still being cut from the better managed wood-
land, however, and these bring a good return when sold.
Also, farm woodlots are still a source of wood for the
fireplace, rough construction lumber, and edible nuts.
The demand for clear, high-quality logs has increased,;
consequently, there is need for planting and improving
the management of existing stands of sugar maple,
white ash, white and red oaks, and black walnut trees.
The demand for fuel wood is also increasing and provid-
ing a ready market for low-value trees and logging
waste.

Besides adding to farm income, woodland provides
esthetic benefits that cannot be measured in monetary
terms. Trees add natural beauty to the landscape and
provide a more desirable environment for humans and
wildlife. They contribute to the well-being and enjoyment
of the people in the county.

Woodland is becoming increasingly important for its
recreational value. As the population increases, the need
increases for woodland in which to camp, hike, and hunt.

The existence of the large metropolitan areas of Cin-
cinnati and Dayton, as well as the sizable areas of Ham-
ilton and Middletown within the county, makes the devel-
opment of outdoor open space imperative. The proper
use of woodland as well as recreational areas, is in-
creasingly important.

Butler County is within the north-central hardwood
forest region. Species such as black, red, and white
oaks, ash, beech, and sugar maple occur throughout the
county. Hueston Woods State Park, north of Oxford, has
a virgin beech-maple forest. It is an outstanding example
of the dominant forest type which once covered large
areas on the better drained soils of the county.

For specific information about managing woodland on
individual soils in Butler County, the reader should con-
tact the local district conservationist, the local Agricultur-
al Extension Office, or the locai Service Farm Forester of
the Ohio Division of Forestry.

Suitable kinds of trees to plant and to favor in existing
woodland depend, to a great extent, on drainage of the
soils. Some trees grow well only on well drained or
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moderately well drained soils. Others grow best in moist
areas.

A few farms in this county have windbreaks; trees
planted mainly to protect the farmstead from winds in
winter and early in spring. These windbreaks also add
beauty to the landscape. If planted in the proper places,
they prevent drifting snow from blocking the roads. By
reducing the velocity of the wind near the ground and
holding snow where it falls, windbreaks conserve soil
and moisture to a limited extent.

Evergreens are suitable for planting in windbreaks, and
they are more effective in winter than deciduous trees.
Norway spruce, Austrian pine, white pine, and eastern
redcedar reduced grow well on many soils.

Table 7 can be used by woodland owners or forest
managers in planning the use of soils for wood crops.
Only those soils suitable for wood crops are listed. The
table lists the ordination (woodland suitability) symbol for
each soil. Soils assigned the same ordination symbol
require the same general management and have about
the same potential productivity.

The first part of the ordination symbol, a number, indi-
cates the potential productivity of the soils for important
trees. The number 1 indicates very high productivity; 2,
high; 3, moderately high; and 4, moderate. The second
part of the symbol, a letter, indicates the major kind of
soil limitation. The letter w, indicates excessive water in
or on the soil; ¢, clay in the upper part of the soil; s,
sandy texture; £, high content of coarse fragments in the
soil profile; and r, steep slopes. The letter o indicates
that limitations or restrictions are insignificant. If a soil
has more than one limitation, the priority is as follows: w,
¢, s fandr.

In table 7, slight, moderate, and severe indicate the
degree of the major soil limitations to be considered in
management.

Ratings of the erosion hazard indicate the risk of loss
of soil in well managed woodland. The risk is s/ight if the
expected soil loss is small, moderate if measures are
needed to control erosion during logging and road con-
struction, and severe if intensive management or special
equipment and methods are needed to prevent exces-
sive loss of soil.

Ratings of equipment limitation reflect the characteris-
tics and conditions of the soil that restrict use of the
equipment generally needed in woodiand management
or harvesting. A rating of s/ight indicates that use of
equipment is not limited to a particular kind of equipment
or time of year; moderate indicates a short seasonal
limitation or a need for some modification in manage-
ment or in equipment; and severe indicates a seasonal
limitation, a need for special equipment or manager"nent,
or a hazard in the use of equipment.

Seedling mortality ratings indicate the degree to which
the soil affects the mortality of tree seedlings. Plant
competition is not considered in the ratings. The ratings
apply to seedlings from good stock that are properly
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planted during a period of sufficient rainfall. A rating of
slight indicates that the expected mortality is less than
25 percent; moderate, 25 to 50 percent; and severe,
more than 50 percent.

Ratings of windthrow hazard consider the soil charac-
teristics that affect the development of tree roots and
the ability of the soil to hold trees firmly. A rating of slight
indicates that a few trees may be blown down by strong
winds; moderate, that some trees will be blown down
during periods of excessive soil wetness and strong
winds; and severe, that many trees are blow down during
periods of excessive soil wetness and moderate or
strong winds.

The potential productivity of merchantable or common
trees on a soil is expressed as a site index. This index is
the average height, in feet, that dominant and codomin-
ant trees of a given species attain in a specified number
of years. The site index applies to fully stocked, even-
aged, unmanaged stands. Commonly grown trees are
those that woodland managers generally favor in inter-
mediate or improvement cuttings. They are selected on
the basis of growth rate, quality, value, and marketability.

Trees to plant are those that are suited to the soils
and to commercial wood production.

Recreation

The soils of the survey area are rated in tabie 8 ac-
cording to limitations that affect their suitability for recre-
ation. The ratings are based on restrictive soil features,
such as wetness, slope, and texture of the surface layer.
Susceptibility to flooding is considered. Not considered in
the ratings, but important in evaluating. a site, are the
location and accessibility of the area, the size and shape
of the area and its scenic quality, vegetation, access to
water, potential water impoundment sites, and access to
public sewerlines. The capacity of the soil to absorb
septic tank effluent and the ability of the soil to support
vegetation are also important. Soils subject to flooding
are limited for recreation use by the duration and intensi-
ty of flooding and the season when flooding occurs. In
planning recreation facilities, onsite assessment of the
height, duration, intensity, and frequency of flooding is
essential.

In table 8, the degree of soil limitation is expressed as
slight, moderate, or severe. Slight means that soil prop-
erties are generally favorable and that limitations are
minor and easily overcome. Moderate means that limita-
tions can be overcome or alleviated by planning, design,
or special maintenance. Severe means that soil proper-
ties are unfavorable and that limitations can be offset
only by costly soil reclamation, special design, intensive
maintenance, limited use, or by a combination of these
measures.

The information in table 8 can be supplemented by
other information in this survey, for example, interpreta-
tions for septic tank absorption fields in table 11 and
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interpretations for dwellings without basements and for
local roads and streets in table 10.

Camp areas require site preparation such as shaping
and leveling the tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary facili-
ties and utility lines. Camp areas are subject to heavy
foot traffic and some vehicular traffic. The best soils
have mild slopes and are not wet or subject to flooding
during the period of use. The surface has few or no
stones or boulders, absorbs rainfall readily but remains
firm, and is not dusty when dry. Strong slopes and
stones or boulders can greatly increase the cost of con-
structing camp sites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for picnic areas are firm when wet,
are not dusty when dry, are not subject to flooding
during the period of use, and do not have slopes or
stones or boulders that increase the cost of shaping
sites or of building access roads and parking areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones and boulders, is firm after rains,
and is not dusty ‘when dry. if grading is needed, the
depth of the soil over bedrock or a hardpan should be
considered.

Paths and trails for hiking, horseback riding, and bicy-
cling should require little or no cutting and filling. The
best soils are not wet, are firm after rains, are not dusty
when dry, and are not subject to flooding more than
once a year during the period of use. They have moder-
ate slopes and few or no stones or boulders on the
surface.

Golf fairways are subject to heavy foot traffic and
some light vehicular traffic. Cutting or filing may be re-
quired. The best soils for use as golf fairways are firm
when wet, are not dusty when dry, and are not subject to
prolonged flooding during the period of use. They have
moderate slopes and no stones or boulders on the sur-
face. The suitability of the soil for tees or greens is not
considered in rating the soils.

Wildlife habitat

Wildlife is an important natural resource of Butler
County. The species most common in the county are
cottontail rabbit, fox squirrel, gray squirrel, raccoon, gray
and red foxes, and many songbirds and other nongame
birds. Most of the soils in the county are suitable for use
as habitat for some kind of wildlife. Interested persons
should contact the local game protector, county Agricul-
tural Extension agent, or a representative of the Soil
Conservation Service, for specific information about
managing areas for wildlife.

Soils affect the kind and amount of vegetation that is
available to wildlife as food and cover. They also affect
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the construction of water impoundments. The kind and
abundance of wildlife depend largely on the amount and
distribution of food, cover, and water. Wildlife habitat can
be created or improved by planting appropriate vegeta-
tion, by maintaining the existing plant cover, or by pro-
moting the natural establishment of desirable plants.

In table 9, the soils in the survey aréa are rated ac-
cording to their potential for providing habitat for various
kinds of wildlife. This information can be used in planning
parks, wildlife refuges, nature study areas, and other
developments for wildlife; in selecting soils that are suit-
able for creating, improving, or maintaining specific ele-
ments of wildlife habitat; and in determining the intensity
of management needed for each element of the habitat.

The potential of the soil is rated good, fair, poor, or
very poor (7). A rating of good indicates that the element
or kind of habitat is easily created, improved, or main-
tained. Few or no limitations affect management, and
satisfactory results can be expected. A rating of fair
indicates that the element or kind of habitat can be
created, improved, or maintained in most places. Moder-
ately intensive management is required for satisfactory
results. A rating of poor indicates that limitations are
severe for the designated element or kind of habitat.
Habitat can be created, improved, or maintained in most
places, but management is difficult and must be inten-
sive. A rating of very poor indicates that restrictions for
the element or kind of habitat are very severe and that
unsatisfactory results can be expected. Creating, improv-
ing, or maintaining habitat is impractical or impossible.

The elements of wildlife habitat are described in the
following paragraphs.

Grain and seed crops are domestic grains and seed-
producing herbaceous plants. Soil properties and fea-
tures that affect the growth of grain and seed crops are
depth of the rooting, texture of the surface layer, availa-
ble water capacity, wetness, slope, surface stoniness,
and flood hazard. Soil temperature and soil moisture are
also considerations. Examples of grain and seed crops
are corn, wheat, oats, and soybeans.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes. Soil properties and features
that affect the growth of grasses and legumes are depth
of the root zone, texture of the surface layer, available
water capacity, wetness, surface stoniness, flood hazard,
and slope. Soil temperature and soil moisture are also
considerations. Examples of grasses and legumes are
fescue, lovegrass, bromegrass, clover, and alfalfa.

Wild herbaceous plants are native or naturally estab-
lished grasses and forbs, including weeds. Soil proper-
ties and features that affect the growth of these plants
are depth of the root zone, texture of the surface layer,
available water capacity, wetness, surface stoniness, and
flood hazard. Soil temperature and soil moisture are also
considerations. Examples of wild herbaceous plants are
foxtail, goldenrod, smartweed, ragweed, and fall pani-
cum.
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Hardwood trees and woody understory produce nuts
or other fruit, buds, catkins, twigs, bark, and foliage. Soil
properties and features that affect the growth of hard-
wood trees and shrubs are depth of the rooting zone,
the available water capacity, and wetness. Examples of
these plants are oak, poplar, wild cherry, grapes, apple,
hawthorn, dogwood, hickory, blackberry, and black
walnut. Examples of fruit-producing shrubs that are suit-
able for planting on soils rated good are shrub honey-
suckle, autumn-olive, and crabapple.

Coniferous plants furnish browse, seeds, and cones.
Soil properties and features that affect the growth of
coniferous trees, shrubs, and ground cover are depth of
the root zone, available water capacity, and wetness.
Examples of coniferous plants are pine, - spruce, fir,
northern white-cedar, and eastern redcedar.

Wetland plants are annual and perennial wild herba-
ceous plants that grow on moist or wet sites. Submerged
or floating aquatic plants are excluded. Soil properties
and features affecting wetland plants are texture of the
surface layer, wetness, reaction, slope, and surface
stoniness. Examples of wetland plants are smartweed,
wild millet, willow, rushes, sedges, and reeds.

Shallow water areas have an average depth of less
than 5 feet. Some are naturally wet areas. Others are
created by dams, levees, or other water-control struc-
tures. Soil properties and features affecting shallow
water areas are depth to bedrock, wetness, surface
stoniness, slope, and permeability. Examples of shallow
water areas are marshes, waterfowl feeding areas, and
shallow ponds.

Habitats for various kinds of wildlife are described in
the following paragraphs.

Habitat for openland wildlife consists of cropland, pas-
ture, meadows, and areas that are overgrown with
grasses, herbs, shrubs, and vines. These areas produce
grain and seed crops, grasses and legumes, and wild
herbaceous plants. The wildlife attracted to these areas
include bobwhite quail, pheasant, meadowlark, field spar-
row, cottontail, and red fox.

Habitat for woodland wildlife consists of areas of de-
ciduous plants or coniferous plants or both and associat-
ed grasses, legumes, and wild herbaceous plants. Wild-
life attracted to these areas include ruffed grouse, wood-
cock, thrushes, woodpeckers, squirrels, gray fox, rac-
coon, and white-tailed deer.

Habitat for wetland wildlife consists of open, marshy or
swampy shallow water areas. Some of the wildlife at-
tracted to such areas are ducks, geese, herons, muskrat,
mink, and beaver.

Engineering

This section provides information for planning land
uses related to urban development and to water man-
agement. Soils are rated for various uses, and the most
limiting features are identified. The ratings are given in
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the following tables: Building site development, Sanitary
facilities, Construction materials, and Water manage-
ment. The ratings are based on observed performance
of the soils and on the estimated data and test data in
the “Soil properties” section.

Information in this section is intended for land-use
planning, for evaluating land-use alternatives, and for
planning site investigations prior to design and construc-
tion. The information, however, has limitations. For ex-
ample, estimates and other data generally apply only to
that part of the soil within a depth of 5 or 6 feet Be-
cause of the map scale, small areas of different soils
may be included within the mapped areas of a specific
soil.

The information is not site specific and does not-elimi-
nale the need for onsite investigation of the soils or for
testing and analysis by personnel experienced in the
design and construction of engineering works:

Government ordinances and regulations that restrict
certain land uses or impose specific design criteria were
not considered in preparing the information in this sec-
tion. Local ordinances and regulations need to be con-
sidered in planning, in site selection, and in design.

Soil properties, site features, and observed perform-
ance were considered in determining the ratings in this
section. During the fieldwork for this soil survey, determi-
nations were made about grain-size distribution, liquid
limit, plasticity index, soil reaction, depth to bedrock,
hardness of bedrock within 5 to 6 feet of the surface,
soil wetness, depth to a seasonal high water table,
slope, likelihood of flooding, natural soil structure aggre-
gation, and soil density. Data were collected about kinds
of clay minerals, mineralogy of the sand and silt frac-
tions, and the kind of adsorbed cations. Estimates were
made for erodibility, permeability, corrosivity, shrink-swell
potential, available water capacity, and other behavioral
characteristics affecting engineering uses.

This information can be used to (1) evaluate the po-
tential of areas for residential, commercial, industrial, and
recreation uses; (2) make preliminary estimates of con-
struction conditions; (3) evaluate alternative routes for
roads, streets, highways, pipelines, and underground
cables; (4) evaluate alternative sites for sanitary landfills,
septic tank absorption fields, and sewage lagoons; (5)
plan detailed onsite investigations of soils and geology;
(6) locate potential sources of gravel, sand, earthfill, and
topsoil; (7) plan drainage systems, irrigation systems,
ponds, terraces, and other structures for soil and water
conservation; and (8) predict performance of proposed
small structures and pavements by comparing the per-
formance of existing similar structures on the same or
similar soils.

The information in the tables, along with the soil maps,
the soil descriptions, and other data provided in this
survey can be used to make additional interpretations.
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Some of the terms used in this soil survey have a
special meaning in soil science and are defined in the
Glossary.

Building site development

Table 10 shows the degree and kind of soil limitations
that affect shallow excavations, dwellings with and with-
out basements, small commercial buildings, local roads
and streets, and lawns and landscaping. The limitations
are considered s/ight if soil properties and site features
are generally favorable for the indicated use and limita-
tions are minor and easily overcome; moderate if soil
properties or site features are not favorable for the indi-
cated use and special planning, design, or maintenance
is needed to overcome or minimize the limitations; and
severe if soil properties or site features are so unfavor-
able or so difficult to overcome that special design, sig-
nificant increases in construction costs, and possibly in-
creased maintenance are required. Special feasibility
studies may be required where the soil limitations are
severe.

Shallow excavations are trenches or holes dug to a
maximum depth of 5 or 6 feet for basements, graves,
utility lines, open ditches, and other purposes. The rat-
ings are based on soil properties, site features, and ob-
served performance of the soils. The ease of digging,
filling, and compacting is affected by the depth. to bed-
rock or a cemented pan; stone content; soil texture; and
slope. The time of the year that excavations can be
made is affected by the depth to a seasonal high water
table and the susceptibility of the soil to flooding. The
resistance of the excavation walls or banks to sloughing
or caving is affected by soil texture and the depth to the
water table (fig. 8).

Dwellings and small commercial buildings are struc-
tures built on shallow foundations on undisturbed soil.
The load limit is the same as that for single-family dwell-
ings no higher than three stories. Ratings are made for
small commercial buildings without basements, for dwell-
ings with basements, and for dwellings without base-
ments. The ratings are based on soil properties, site
features, and observed performance of the soils. A high
water table, flooding, shrink-swell potential, and organic
layers can cause the movement of footings. A high water
table, depth to bedrock or to a cemented pan, large
stones, and flooding affect the ease of excavation and
construction. Landscaping and grading that require cuts
and fills of more than 5 to 6 feet are not considered.

Local roads and streets have an all-weather surface
and carry automobile and light truck traffic all year. They
have a subgrade of cut or fill soil material, a base of
gravel, crushed rock, or stabilized soil material, and a
flexible or rigid surface. Cuts and fills are generally limit-
ed to less than 6 feet. The ratings are based on soil
properties, site features, and observed performance of
the soils. Depth to bedrock or to a cemented pan, a high
water table, flooding, large stones, and slope affect the
ease of excavating and grading. Soil strength (as in-
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Figure 8.—Wetness limits the construction of dwellings with basements on Raub silt loam, 0 to 2 percent slopes.

ferred from the engineering classification of the soil),
shrink-swell potential, frost action potential, and depth to
a high water table affect the traffic supporting capacity.

Lawns and landscaping require soils on which turf and
ornamental trees and shrubs can be established and
maintained. The ratings are based on soil properties, site
features, and observed performance of the soils. Soil
reaction, a high water table, depth to bedrock or to a
cemented pan, the available water capacity in the upper
40 inches, and the content of salts, sodium, and sulfidic
materials affect plant growth. Flooding, wetness, slope,
stoniness, and the amount of sand, clay, or organic
matter in the surface layer affect trafficability after vege-
tation is established.

Sanitary facilities

Table 11 shows the degree and the kind of soil limita-
tions that affect septic tank absorption fields, sewage

lagoons, and sanitary landfills. The limitations are consid-
ered slight if soil properties and site features are gener-
ally favorable for the indicated use and limitations are
minor and easily overcome; moderate if soil properties or
site features are not favorable for the indicated use and
special planning, design, or maintenance is needed to
overcome or minimize the limitations; and severe if soil
properties or site features are so unfavorable or so diffi-
cult to overcome that special design, significant in-
creases in construction costs, and possibly increased
maintenance are required.

Table 11 also shows the suitability of the soils for use
as daily cover for landfills. A rating of good indicates that
soil properties and site features are favorable for the use
and good performance and low maintenance can be
expected; fair indicates that soil properties and site fea-
tures are moderately favorable for the use and one or
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more soil properties or site features make the soil less
desirable than the soils rated good; and poor indicates
that one or more soil one or more properties or site
features are unfavorable for the use and overcoming the
unfavorable properties requires special design, extra
maintenance, or costly alteration.

Septic tank absorption fields are areas in which efflu-
ent from a septic tank is distributed into the soil through
subsurface tiles or perforated pipe. Only that part of the
soil between depths of 24 and 72 inches is evaluated.
The ratings are based on soil properties, site features,
and observed performance of the soils. Permeability, a
high water table, depth to bedrock or to a cemented
pan, and flooding affect absorption of the effluent. Large
stones and bedrock or a cemented pan interfere with
installation.

Unsatisfactory performance of septic tank- absorption
fields, including excessively slow absorption of effluent,
surfacing of effluent, and hillside seepage, can affect
public health. Ground water can be polluted if highly
permeable sand and gravel or fractured bedrock is less
than 4 feet below the base of the absorption field, if
slope is excessive, or if the water table is near the
surface. There must be unsaturated soil material beneath
the absorption field to effectively filter the effluent. Many
local ordinances require that this material be of a certain
thickness.

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons should have a nearly level
floor surrounded by cut slopes or embankments of com-
pacted soil. Lagoons generally are designed to hold the
sewage within a depth of 2 to 5 feet. Nearly impervious
soil material for the lagoon floor and sides is required to
minimize seepage and contamination of ground water.

Table 11 gives ratings for the natural soil that makes
up the lagoon floor. The surface layer and, generally, 1
or 2 feet of soil material below the surface layer are
excavated to provide material for the embankments. The
ratings are based on soil properties, site features, and
observed performance of the soils. Considered in the
ratings are slope, permeability, a high water table, depth
to bedrock or to a cemented pan, flooding, large stones,
and content of organic matter.

Excessive seepage due to rapid permeability of the
soil or a water table that is high enough to raise the level
of sewage in the lagoon cause a lagoon to function
unsatisfactorily. Pollution results if seepage is excessive
or if floodwater overtops the lagoon. A high content of
organic matter is detrimental to.proper functioning of the
lagoon because it inhibits aerobic activity. Slope, bed-
rock, and cemented pans can cause construction prob-
lems, and large stones can hinder compaction of the
tagoon floor.

Sanitary landfills are areas where solid waste is dis-
posed of by burying it in soil. There are two types of
landfill—trench and area. In a trench landfill, the waste is
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ptaced in a trench. It is spread, compacted, and covered
daily with a thin layer of soil excavated at the site. In an
area landfill, the waste is placed in successive layers on
the surface of the soil. The waste is spread, compacted,
and covered daily with a thin layer of soil from a source
away from the site.

Both types of landfill must be able to bear heavy
vehicular traffic. Both types involve a risk of ground
water pollution. Ease of excavation and revegetation
needs to be considered.

The ratings in table 11 are based on soil properties,
site features, and observed performance of the soils.
Permeability, depth to bedrock or to a cemented pan, a
high water table, slope, and flooding affect both types of
landfill. Texture, stones and boulders, highly organic
layers, soil reaction, and content of salts and sodium
affect trench type landfills. Unless otherwise stated, the
ratings apply only to that part of the soil within a depth
of about 6 feet. For deeper trenches, a limitation rated
slight or moderate may not be valid. Onsite investigation
is needed.

Daily cover for landfill is the soil material that is used
to cover compacted solid waste in an area type sanitary
landfill. The soil material is obtained offsite, transported
to the landfill, and spread over the waste.

Soil texture, wetness, coarse fragments, and slope
affect the ease of removing and spreading the material
during wet and dry periods. Loamy or silty soils that are
free of large stones or excess gravel are the best cover
for a landfill. Clayey soils are sticky or cloddy and are
difficult to spread; sandy soils are subject to soil blowing.

After soil material has been removed, the soil material
remaining in the borrow area must be thick enough over
bedrock, a cemented pan, or the water table to permit
revegetation. The soil material used as final cover for a
landfill should be suitable for plants. The surface layer
generally has the best workability, more organic matter,
and the best potential for plants. Material from the sur-
face layer should be stockpiled for use as the final
cover.

Construction materials

Table 12 gives information about the soils as a source
of roadfill, sand, gravel, and topsoil. The soils are rated
gooa, fair, or poor as a source of roadfill, topsoil, sand,
and gravel. The ratings are based on soil properties and
site- features that affect the removal of the soil and its
use as construction material. Normal compaction, minor
processing, and other standard construction practices
are assumed. Each soil is evaluated to a depth of 5 or 6
feet.

Roadfill is soil material that is excavated in one place
and used in road embankments in another place. In this
table, the soils are rated as a source of roadfill for low
embankments, generally less than 6 feet high and less
exacting in design than higher embankments.
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The ratings are for the soil material below the surface
layer to a depth of 5 or 6 feet. It is assumed that soil
layers will be mixed during excavating and spreading.
Many soils have layers of contrasting suitability within
“their profile. The table showing engineering index proper-
ties provides detailed information about each soil layer.
This information can help determine the suitability of
each layer for use as roadfill. The performance of soil
after it is stabilized with lime or cement is not considered
in the ratings.

The ratings are based on soil properties, site features,
and observed performance of the soils. The thickness of
suitable material is a major consideration. The ease of
excavation is affected by large stones, a high water
table, and slope. How well the soil performs in place
after it has been compacted and drained is determined
by its strength (as inferred from the engineering classifi-
cation of the soil) and shrink-swell potential.

Soils rated good contain significant amounts of sand
or gravel or both. They have at least 5 feet of suitable
material, low shrink-swell potential, few cobbles and
stones, and slopes of 15 percent or less. Depth to the
water table is more than 3 feet. Soils rated fair are more
than 35 percent silt- and clay-sized particles and have a
plasticity index of less than 10. They have moderate
shrink-swell potential, slopes of 15 to 25 percent, or
many stones. Depth to the water table is 1 to 3 feet.
Soils rated poor have a plasticity index of more than 10,
a high shrink-swell potential, many stones, or slopes of
more than 25 percent. They are wet, and the depth to
the water table is less than 1 foot. They may have layers
of suitable material, but the material is less than 3 feet
thick.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 12 provide
guidance as to where to look for probable sources and
are based on the probability that soils in a given area
contain sizable quantities of sand or gravel. A soil rated
good or fair has a layer of suitable material at least 3
feet thick, the top of which is within a depth of 6 feet.
Coarse fragments of soft bedrock material, such as
shale and siltstone, are not considered to be sand and
gravel. Fine-grained soils are not suitable sources of
sand and gravel.

The ratings do not take into account depth to the
water table or other factors that affect excavations of the
material. Descriptions of grain size, kinds of minerals,
reaction, and stratification are given in the soil series
descriptions and in table 14.

Topsoil is used to cover an area so that vegetation
can be established and maintained. The upper 40 inches
of a soil is evaluated for use as topsoil. Also evaluated is
the reclamation potential of the borrow area.

Plant growth is affected by toxic material and by such
properties as soil reaction, available water capacity, and
fertility. The ease of excavating, loading, and spreading
is affected by rock fragments, slope, a water table, soil
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texture, and thickness of suitable material. Reclamation
of the borrow area is affected by slope, a water table,
rock fragments, bedrock, and toxic material.

Soils rated good have friable loamy material to a depth
of at least 40 inches. They are free of stones and cob-
bles, have little or no gravel, and have slopes of less
than 8 percent. They are naturally fertile or respond well
to fertilizer and are not so wet that excavation is difficult.

Soils rated fair are sandy soils,.loamy soils that have a
relatively high content of clay, soils that have only 20 to
40 inches of suitable material, soils that have an appre-
ciable amount of gravel and stones, or soils that have
slopes of 8 to 15 percent. The soils are not so wet that
excavation is difficult.

Soils rated poor are very sandy or clayey, have less
than 20 inches of suitable material, have a large amount
of gravel or stones, have slopes of more than 15 per-
cent, or have a seasonal water table at or near the
surface.

The surface layer of most soils is generally preferred
for topsoil because of its organic matter content. Organic
matter greatly increases the absorption and retention of
moisture and nutrients for plant growth.

Water management

Table 13 gives information on the soil properties and
site features that affect water management. The kind of
soil limitations is given for pond reservoir areas; embank-
ments, dikes, and levees; and aquifer-fed ponds. This
table also gives for each soil the restrictive features that
affect drainage, irrigation, terraces and diversions, and
grassed waterways.

Pond reservoir areas hold water behind a dam or em-
bankment. Soils best suited to this use have low seep-
age potential in the upper 60 inches. The seepage po-
tential is determined by the permeability of the soil and
the depth to fractured bedrock or other permeable mate-
rial. Excessive slope can affect the storage capacity of
the reservoir area.

Embankments, dikes, and levees are raised structures
of soil material, generally less than 20 feet high, con-
structed to impound water or to protect land against
overflow. In this table, the soils are rated as a source of
material for embankment fill. The ratings apply to the soil
material below the surface layer to a depth of about 5
feet. It is assumed that soil layers will be uniformly mixed
and compacted during construction.

The ratings do not indicate the ability of the natural
soil to support an embankment. Soil properties to a
depth even greater than the height of the embankment
can affect performance and safety of the embankment.
Generally, deeper onsite investigation is needed to de-
termine these properties.

Soil material in embankments must be resistant to
seepage, piping, and erosion and have favorable com-
paction characteristics. Unfavorable features include less
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than 5 feet of suitable material and a high content of
stones or boulders, organic matter, or salts or sodium. A
high water table affects the amount of usable material. It
also affects trafficability.

Aquifer-fed excavated ponds are pits or dugouts that
extend to a ground-water aquifer or to a depth below a
permanent water table. Excluded are ponds that are fed
only by surface runoff and embankment ponds that im-
pound water 3 feet or more above the original surface.
Excavated ponds are affected by depth to a permanent
water table, permeability of the aquifer, and quality of the
water as inferred from the salinity of the soil. Depth to
bedrock and the content of large stones affect the ease
of excavation.

Drainage is the removal of excess surface and subsur-
face water from the soil. How easily and effectively the
soil is drained depends on the depth to bedrock, to a
cemented pan, or to other layers that affect the rate of
water movement; permeability; depth to a high water
table or depth of standing water if the soil is subject to
ponding; slope; susceptibility to flooding; subsidence of
organic layers; and potential frost action. Excavating and
grading and the stability of ditchbanks are affected by
depth to bedrock or to a cemented pan, large stones,
slope, and the stability of cutbanks. The productivity of
the soil after drainage is adversely affected by extreme
acidity or by toxic substances in the root zone, such as
salts, sodium, or sulfur. Availability of drainage outlets is
not considered in the ratings.

Terraces and diversions are embankments or a combi-
nation of channels and ridges constructed across a
slope to reduce erosion and conserve moisture by inter-
cepting runoff. Slope, wetness, large stones, and depth
to bedrock or to a cemented pan affect the construction
of terraces and diversions. A restricted rooting depth, a
severe hazard of wind or water erosion, an excessively
coarse texture, and restricted permeability adversely
affect maintenance.

Grassed waterways are natural or constructed chan-
nels, generally broad and shallow, that conduct surface
water to outlets at a nonerosive velocity. Large stones,
wetness, slope, and depth to bedrock or to a cemented
pan affect the construction of grassed waterways. A
hazard of wind erosion, low available water capacity,
restricted rooting depth, toxic substances such as salts
or sodium, and restricted permeability adversely affect
the growth and maintenance of the grass after construc-
tion.

Soil properties

Data relating to soil properties are collected during the
course of the soil survey. The data and the estimates of
soil and water features, listed in tables, are explained on
the following pages.
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Soil properties are determined by field examination of
the soils and by laboratory index testing of some bench-
mark soils. Established standard procedures are fol-
lowed. During the survey, many shallow borings are
made and examined to identify and classify the soils and
to delineate them on the soil maps. Samples are taken
from some typical profiles and tested in the laboratory to
determine grain-size distribution, plasticity, and compac-
tion characteristics.

Estimates of soil properties are based on field exami-
nations, on laboratory tests of samples from the survey
area, and on laboratory tests of samples of similar soils
in nearby areas. Tests verify field observations, verify
properties that cannot be estimated accurately by field
observation, and help characterize key soils.

The estimates of soil properties shown in the tables
include the range of grain-size distribution and Atterberg
limits, the engineering classifications, and the physical
and chemical properties of the major layers of each soil.
Pertinent soil and water features also are given.

Engineering properties and classifications

Table 14 gives estimates of the engineering classifica-
tion and of the range of index properties for the major
layers of each soil in the survey area. Most soils have
layers of contrasting properties within the upper 5 or 6
feet.

Depth to the upper and lower boundaries of each layer
is indicated. The range in depth and information on other
properties of each layer are given for each soil series
under “Soil series and morphology.”

Texture is given in the standard terms used by the
U.S. Department of Agriculture. These terms are defined
according to percentages of sand, silt, and clay in the
fraction of the soil that is less than 2 millimeters in
diameter. “Loam,” for example, is soil that is 7 to 27
percent clay, 28 to 50 percent silt, and less than 52
percent sand. if a soil contains particles coarser than
sand, an appropriate modifier is added, for example,
“gravelly.” Textural terms are defined in the Glossary.

Classification of the soils is determined according to
the Unified soil classification system (3) and the system
adopted by the American Association of State Highway
and Transportation Officials (2).

The Unified system classifies soils according to prop-
erties that affect their use as construction material. Soils
are classified according to grain-size distribution of the
fraction less than 3 inches in diameter and according to
plasticity index, liquid limit, and organic-matter content.
Sandy and gravelly soils are identified as GW, GP, GM,
GC, SW, SP, SM, and SC; silty and clayey soils as ML,
CL, OL, MH, CH, and OH; and highly organic soils as Pt.
Soils exhibiting engineering properties of two groups can
have a dual classification, for example, SP-SM.
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The AASHTO system classifies soils according to
those properties that affect roadway construction and
maintenance. In this system, the fraction of a mineral soil
that is less than 3 inches in diameter is classified in one
of seven groups from A-1 through A-7 on the basis of
grain-size distribution, liquid limit, and plasticity index.
Soils in group A-1 are coarse grained and low in content
of fines (silt and clay). At the other extreme, soils in
group A-7 are fine grained. Highly organic soils are clas-
sified in group A-8 on the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7
groups are further classified as A-1-a, A-1-b; A-2-4, A-2-
5, A-2-6, A-2-7, A-7-5, A-7-6. As an additional refine-
ment, the suitability of a soil as subgrade material can be
indicated by a group index number. Group index num-
bers range from O for the best subgrade material to 20
or higher for the poorest.

Rock fragments larger than 3 inches in diameter are
indicated as a percentage of the total soil on a dry-
weight basis. The percentages are estimates determined
mainly by converting volume percentage in the field to
weight percentage.

Percentage (of soil particles) passing designated
sieves is the percentage of the soil fraction less than 3
inches in diameter based on an oven-dry weight. The
sieves, numbers 4, 10, 40, and 200 (USA Standard
Series), have openings of 4.76, 2.00, 0.420, and 0.074
millimeters, respectively. Estimates are based on labora-
tory tests of soils sampled in the survey area and in
nearby areas and on estimates made in the field.

Liquid limit and plasticity index (Atterberg limits) indi-
cate the plasticity characteristics of a soil. The estimates
are based on test data from the survey area or from
nearby areas and on field examination.

The estimates of grain-size distribution, liquid limit, and
plasticity index are rounded to the nearest 5 percent.
Thus, if the ranges of gradation and .Atterberg limits
extend a marginal amount (1 or 2 percentage points)
across classification boundaries, the classification in the
marginal zone is omitted in the table.

Physical and chemical properties

Table 15 shows estimates of some characteristics and
features that affect soil behavior. These estimates are
given for the major layers of each soil in the survey area.
The estimates are based on field observations and on
test data for these and similar soils.

Permeability refers to the ability of a soil to transmit
water or air. The estimates indicate the rate of downward
movement of water when the soil is saturated. They are
based on soil characteristics observed in the field, par-
ticularly structure, porosity, and texture. Permeability is
considered in the design of soil drainage systems, septic
tank absorption fields, and construction where the rate of
water movement under saturated conditions affects be-
havior.

SOIL SURVEY

Available water capacity refers to the quantity of water
that the soil is capable of storing for use by plants. The
capacity for water storage is given in inches of water per
inch of soil for each major soil layer. The capacity varies,
depending on soil properties that affect the retention of
water and the depth of the root zone. The most impor-
tant properties are the content of organic matter, soil
texture, bulk density, and soil structure. Available water
capacity is an important factor in the choice of plants or
crops to be grown and in the design and management of
irrigation systems. Available water capacity is not an
estimate of the quantity of water actually available to
plants at any given time.

Soil reaction is a measure of acidity or alkalinity and is
expressed as a range in pH values. The range in pH of
each major horizon is based on many field tests. For
many soils, values have been verified by laboratory anal-
yses. Soil reaction is important in selecting crops and
other plants, in evaluating soil amendments for fertility
and stabilization, and in determining the risk of corrosion.

Shrink-swell potential is the potential for volume
change in a soil with a loss or gain in moisture. Volume
change occurs mainly because of the interaction of clay
minerals with water and varies with the amount and type
of clay minerals in the soil. The size of the load on the
soil and the magnitude of the change in soil moisture
content influence the amount of swelling of soils in
place. Laboratory measurements of swelling of undis-
turbed clods were made for many soils. For others,
swelling was estimated on the basis of the kind and
amount of clay minerals in the soil and on measure-
ments of similar soils.

If the shrink-swell potential is rated moderate to very
high, shrinking and swelling can cause damage to build-
ings, roads, and other structures. Special design is often
needed.

Shrink-swell potential classes are based on the
change in length of an unconfined clod as moisture con-
tent is increased from air-dry to field capacity. The
change is based on the soil fraction less than 2 millime-
ters in diameter. The classes are /ow, a change of less
than 3 percent; moderate, 3 to 6 percent; and high, more
than 6 percent. Very high, greater than 9 percent, is
sometimes used.

Erosion factor K indicates the susceptibility of a soil to
sheet and rill erosion by water. Factor K is one of six
factors used in the Universal Soil Loss Equation (USLE)
to predict the average annual rate of soil loss by sheet
and rill erosion in tons per acre per year. The estimates
are based primarily on percentage of silt, sand, and
organic matter (up to 4 percent) and on soil structure
and permeability. Values of K range from 0.05 to 0.69.
The higher the value the more susceptible the soil is to
sheet and rill erosion by water.

Erosion factor T is an estimate of the maximum aver-
age annual rate of soil erosion by wind or water that can
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occur without affecting crop productivity over a sustained
period. The rate is in tons per acre per year.

Wind erodibility groups are made up of soils that have
similar properties affecting their resistance to wind ero-
sion in cultivated areas. The groups indicate the suscep-
tibility of soil to wind erosion and the amount of soil lost.
Soils are grouped according to the following distinctions:

1. Sands, coarse sands, fine sands, and very fine
sands. These soils are generally not suitable for crops.
They are extremely erodible, and vegetation is difficult to
establish.

2. Loamy sands, loamy fine sands, and loamy very
fine sands. These soils are very highly erodible. Crops
can be grown if intensive measures to control wind ero-
sion are used.

3. Sandy loams, coarse sandy loams, fine sandy
loams, and very fine sandy loams. These soils are highly
erodible. Crops can be grown if intensive measures to
control wind erosion are used.

4L. Calcareous loamy soils that are less than 35 per-
cent clay and more than 5 percent finely divided calcium
carbonate. These soils are erodible. Crops can be grown
if intensive measures to control wind erosion are used.

4. Clays, silty clays, clay loams, and silty clay loams
that are more than 35 percent clay. These soils are
moderately erodible. Crops can be grown if measures to
control wind erosion are used.

5. Loamy soils that are less than 18 percent clay and
less than 5 percent finely divided calcium carbonate and
sandy clay loams and sandy clays that are less than 5
percent finely divided calcium carbonate. These soils are
slightly erodible. Crops can be grown if measures to
control wind erosion are used.

6. Loamy soils that are 18 to 35 percent clay and
less than 5 percent finely divided calcium carbonate,
except silty clay loams. These soils are very slightly
erodible. Crops can easily be grown.

7. Silty clay loams that are less than 35 percent clay
and less than 5 percent finely divided calcium carbonate.
These soils are very slightly erodible. Crops can easily
be grown.

8. Stony or gravelly soils and other soils not subject
to wind erosion.

Soil and water features

Table 16 gives estimates of various soil and water
features. The estimates are used in land use planning
that involves engineering considerations.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils. not protected by vegetation are
assigned to one of four groups. They are grouped ac-
cording to the intake of water when the soils are thor-
oughly wet and receive precipitation from long-duration
storms.

The four hydrologic soil groups are:
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Group A. Soils having a high infiltration rate (low runoff
potential) when thoroughly wet. These' consist mainly of
deep, well drained to excessively drained sands or grav-
elly sands. These soils have a high rate of water trans-
mission.

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep
or deep, moderately well drained or well drairied soils
that have moderately fine texture to moderately coarse
texture. These soils have a moderate rate of water trans-
mission.

Group C. Soils having a slow infiliration rate when
thoroughly wet. These consist chiefly of soils having a
layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These
soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high
runoff potential) when thoroughly wet. These consist
chiefly of clays that have a high shrink-swell potential,
soils that have a permanent high water table, soils that
have a claypan or clay layer at or near the surface, and
soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

Flooding, the temporary inundation of an area, is
caused by overflowing streams, by runoff from adjacent
slopes, or by tides. Water standing for short periods after
rainfall or snowmelt and water in swamps and marshes
is not considered flooding.

Table 16 gives the frequency and duration of flooding
and the time of year when flooding is most likely.

Frequency, duration, and probable dates of occurrence
are estimated. Frequency is expressed as none, rare,
common, occasional, and frequent. None means that
flooding is not probable; rare that it is unlikely but possi-
ble under unusual weather conditions; common that it is
likely under normal conditions; occasional that it occurs
on an average of once or less in 2 years; and frequent
that it occurs on an average of more than once in 2
years. Duration is expressed as very brief if less than 2
days, brief if 2 to 7 days, and /long if more than 7 days.
Probable dates are expressed in months; November-
May, for example, means that flooding can occur during
the period November through May.

The information is based on evidence in the soil pro-
file, namely thin strata of gravel, sand, silt, or clay depos-
ited by floodwater; irregular decrease in organic-matter
content with increasing depth; and absence of distinctive
horizons that form in soils that are not subject to flood-
ing.

Also considered are local information about the extent
and levels of flooding and the relation of each soil on
the landscape to historic floods. The extent of flooding
based on soil data are less specific than those provided
by detailed engineering surveys that delineate flood-
prone areas at specific flood frequency levels.

High water table (seasonal) is the highest level of a
saturated zone in the soil in most years. The depth to a
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seasonal high water table applies to undrained soils. The
estimates are based mainly on the evidence of a saturat-
ed zone, namely grayish colors or mottles in the soil.
Indicated in table 16 are the depth to the seasonal high
water table; the kind of water table—that is, perched,
artesian, or apparent; and the months of the year that
the water table commonly is high. A water table that is
seasonally high for less than 1 month is not indicated in
table 16.

An apparent water table is a thick zone of free water
in the soil. It is indicated by the level at which water
stands in an uncased borehole after adequate time is
allowed for adjustment in the surrounding soil. An arte-
sian water table is under hydrostatic head, generally be-
neath an impermeable layer. When this layer is penetrat-
ed, the water level rises in an uncased borehole. A
perched water table is water standing above an unsatu-
rated zone. In places an upper, or perched, water table
is separated from a lower one by a dry zone.

Only saturated zones within a depth of about 6 feet
are indicated. A plus sign preceding the range in depth
indicates that the water table is above the surface of the
soil. The first numeral in the range indicates how high
the water rises above the surface. The second numeral
indicates the depth below the surface.

Depth to bedrock is shown for all soils that are under-
lain by bedrock at a depth of 5 to 6 feet or less. For
many soils, the limited depth to bedrock is part of the
definition of the soil series. The depths shown are based
on measurements made in many soil borings and on
other observations during the mapping of the soils. The
kind of bedrock and its hardness as related to ease of
excavation is also shown. Rippable bedrock can be ex-
cavated with a single-tooth ripping attachment on a 200-
horsepower tractor, but hard bedrock generally requires
blasting.

Potential frost action is .the likelihood of upward or
lateral expansion of the soil caused by the formation of
segregated ice lenses (frost heave) and the subsequent
collapse of the soil and loss of strength on thawing.
Frost action occurs when moisture moves into the freez-
ing zone of the soil. Temperature, texture, density, per-
meability, content of organic matter, and depth to the
water table are the most important factors considered in
evaluating the potential for frost action. it is assumed
that the soil is not insulated by vegetation or snow and is
not artificially drained. Silty and highly structured clayey
soils that have a high water table in winter are most
susceptible to frost action. Well drained, very gravelly, or
very sandy soils are the least susceptible. Frost heave
and low soil strength during thawing cause damage
mainly to pavements and other rigid structures.

Risk of corrosion pertains to potential soil-induced
electrochemical or chemical action that dissolves or
weakens uncoated steel or concrete. The rate of corro-
sion of uncoated stee! is related to such factors as soil
moisture, particle-size distribution, acidity, and electrical
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conductivity of the soil. The rate of corrosion of concrete
is based mainly on the sulfate and sodium content, tex-
ture, moisture content, and acidity of the soil. Special
site examination and design may be needed if the com-
bination of factors creates a severe corrosion environ-
ment. The steel in installations that intersect soil bound-
aries or soil layers is more susceptible to corrosion than
steel in installations that are entirely within one kind of
soil or within one soil layer.

For uncoated steel, the risk of corrosion, expressed as
low, moderate, or high, is based on soil drainage class,
total acidity, electrical resistivity near field capacity, and
electrical conductivity of the saturation extract.

For concrete, the risk of corrosion is also expressed
as low, moderate, or high. It is based on soil texture,
acidity, and amount of sulfates in the saturation extract.

Physical and chemical analysis of selected
soils

Many of the soils in Butler County were sampled and
laboratory data determined by the Soil Characterization
Laboratory, Department of Agronomy, Ohio State Univer-
sity, Columbus, Ohio. The physical and chemical data
obtained on most samples include particle size distribu-
tion, reaction, organic matter content, calcium carbonate
equivalent, and extractable cations. ‘

These data were used in the classification and correla-
tion of these soils and in evaluating their behavior under
various land uses. Among these data seven of the pro-
files were selected as representative for the respective
series and are described in the section “Soil series and
morphology” of this publication. These series and their
laboratory identification numbers are: Casco (BR-12),
Eldean (BR-5), Fincastle (BR-13), Miamian (BR-2), Ross
(BR-10), Wynn (BR-1), and Xenia (BR-15).

In addition to the Butler County data, laboratory data
are also available from nearby counties with many of the
same soils. These data, as well as the Butler County
data, are on file at the Department of Agronomy, Ohio
State University, Columbus, Ohio; the Ohio Department
of Natural Resources, Division of Lands and Soil; and
g\e Soil Conservation Service, State Office, Columbus,

hio.

Engineering test data

Several of the soils in Butler County were analyzed for
engineering properties by the Soil Physical Studies Labo-
ratory, Department of Agronomy, Ohio State University.
Part of the moisture-density determinations were made
by the Ohio Department of Transportation Soil Testing
Laboratory. Two of the series described in this publica-
tion were tested. These series and their laboratory identi-
fication numbers are the Fincastle series (BR-13) and
Xenia series (BR-15).
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In addition to the Butler County data, engineering test
data are also available from nearby counties that have
many of the same soils. These data and the Butler
County data are on file at the Department of Agronomy,
Ohio State University, Columbus, Ohio; the Ohio Depart-
ment of Natural Resources, Division of Lands and Soil,
Columbus, Ohio; and the Soil Conservation Service,
State Office, Columbus, Ohio.

Classification of the soils

The system of soil classification used by the National
Cooperative Soil Survey has six categories (9). Beginning
with the broadest, these categories are the order, su-
border, great group, subgroup, family, and series. Classi-
fication is based on soil properties observed in the field
or inferred from those observations or from laboratory
measurements. In table 17, the soiis of the survey area
are classified according to the system. The categories
are defined in the following paragraphs.

ORDER. Ten soil orders are recognized. The differ-
ences among orders refiect the dominant soil-forming
processes and the degree of soil formation. Each order
is identified by a word ending in so/. An example is
Alfisol.

SUBORDER. Each order is divided into suborders pri-
marily on the basis of properties that influence soil gen-
esis and are important to plant growth or properties that
reflect the most important variables within the orders.
The last syllable in the name of a suborder indicates the
order. An example is Udalf (Ud, meaning humid, plus aff,
from Alfisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of development of pedogenic hori-
zons; soil moisture and temperature regimes; and base
status. Each great group is identified by the name of a
suborder and by a prefix that indicates a property of the
soil. An example is Hapludalfs (Hap/, meaning minimal
horizonation, plus wdalf, the suborder of the Alfisols that
have a humid moisture regime).

SUBGROUP. Each great group has a typic subgroup.
Other subgroups are intergrades or extragrades. The
typic is the central concept of the great group; it is not
necessarily the most extensive. Intergrades are transi-
tions to other orders, suborders, or great groups. Extra-
grades have some properties that are not representative
of the great group but do not indicate transitions to any
other known kind of soil. Each subgroup is identified by
one or more adjectives preceeding the name of the great
group. The adjective. Typic identifies the subgroup that
typifies the great group. An example is Typic Hapludalfs.

FAMILY. Families are established within a subgroup on
the basis of physical and chemical properties and other
characteristics that affect management. Mostly the prop-
erties are those of horizons below plow depth where
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there is much biological activity. Among the properties
and characteristics considered are particle-size class,
mineral content, temperature regime, depth of the root
zone, consistence, moisture equivalent, slope, and per-
manent cracks. A family name consists of the name of a
subgroup preceded by terms that indicate soil properties.
An example is fine-loamy, mixed, nonacid, mesic Typic
Hapludalfs.

SERIES. The series consists of soils that have similar
horizons in their profile. The horizons are similar in color,
texture, structure, reaction, consistence, mineral and
chemical composition, and arrangement in the profile.
The texture of the surface layer or of the substratum can
differ within a series.

Soil series and morphology

In this section, each soil series recognized in the
survey area is described. The descriptions are arranged
in alphabetic order.

Characteristics of the soil and the material in which it
formed are identified for each series. The soil is com-
pared with similar soils and with nearby soils of other
series. A pedon, a small three-dimensional area of soil,
that is typical of the series in the survey area is de-
scribed. The detailed description of each soil horizon
follows standards in the Soil Survey Manual (7). Many of
the technical terms used in the descriptions are defined
in Soil Taxonomy (9). Unless otherwise stated, colors in
the descriptions are for moist soil. Following the pedon
description is the range of important characteristics of
the soils in the series.

The map units of each soil series are described in the
section “Soil maps for detailed planning.”

Avonburg series

The Avonburg series consists of deep, somewhat
poorly drained soils that have a fragipan and very slow
permeability. These soils formed partly in loess and
partly in the underlying glacial till of lllinoian age. Slope is
0 to 2 percent. _

Avonburg soils are adjacent to moderately well drained
Rossmoyne soils. Rossmoyne soils do not have colors
with chroma of 2 in the B horizon. They commonly are
more sloping and are on higher parts of the landscape
than Avonburg soils.

Typical pedon of Avonburg silt loam, 0 to 2 percent
slopes, about 1.8 miles southeast of Pisgah, Union
Township, R. 2, T. 3, section 8, from southeast corner,
1,600 feet north and 550 feet west:

Ap—O0 to 9 inches; dark grayish brown (10YR 4/2) silt
loam; weak fine granular structure; friable; many
small roots; medium acid; clear smooth boundary.
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A2—9 to 14 inches; brown (10YR 5/3) silt loam,
common fine distinct light brownish gray (2.5Y 6/2)
and yellowish brown (10YR 5/6) mottles; weak
medium platy structure; friable; common roots; few
fine very dark brown (10YR 2/2) iron-manganese
concretions; medium acid; clear smooth boundary.

B2tg—14 to 24 inches; grayish brown (10YR 5/2) light
silty clay foam; common medium distinct yellowish
brown (10YR 5/6) mottles; weak medium subangu-
lar blocky structure; firm; few thin patchy light
brownish gray (10YR/6/2) clay and silt films on
some faces of peds and in a few voids; common
fine very dark brown (10YR 2/2) concretions;
strongly acid; clear irregutar boundary.

l1IBx1—24 to 35 inches; light brownish gray (10YR 6/2)
silty clay loam with many medium distinct yellowish
brown (10YR 5/6) mottles; moderate very coarse
prismatic structure; firm, brittle; thin to thick gray
(10YR 6/1) silt fillings in old root and crayfish chan-
nels; patchy gray (10YR 5/1) clay films on faces of
peds and lining voids; clay films commonly have
gray silt coatings as outer covering; few fine and
medium very dark brown (10YR 2/2) concretions;
strongly acid; gradual wavy boundary.

IBx2—35 to 43 inches; gray.(10YR 6/1) clay loam;
many coarse distinct yellowish brown (10YR 5/6
and 5/8) mottles; moderate very coarse prismatic
structure parting to moderate thick platy; firm, brittle;
light gray (10YR 7/1) thin silt coatings on tops and
faces of prisms; common light gray (10YR 7/1) silt
fillings in old root and crayfish channels; patchy gray
(10YR 6/1) clay films on many faces of peds and
lining some voids; .common fine very dark brown
(10YR 2/2) or black (10YR 2/1) concretions staining
faces of peds lacking clay films; 2 percent small
angular till pebbles and sand; strongly acid; gradual
wavy boundary.

[IB3—43 to 64 inches; dark yellowish brown (10YR 4/4)
clay loam; common coarse distinct gray (10YR 5/1)
mottles; weak coarse prismatic structure parting to
weak medium subangular blocky; firm; patchy gray
(10YR 5/1) clay fiims on some faces of peds and
lining voids; 2 percent small angular till pebbles and
sand; few very dark brown (10YR 2/2) concretions;
strongly acid in the upper part and slightly acid in
the lower part; gradual wavy boundary.

IC—64 to 80 inches; yellowish brown (10YR 5/4) light
clay loam; many coarse distinct gray (10YR 6/1)
mottles and streaks; structureless, massive; friable;
common till pebbles, few hard chert fragments; few
silty limestone segregations in upper part; few con-
cretions; slight effervescence; mildly alkaline.

The solum ranges from about 60 to 88 inches in thick-
ness. The loess mantle ranges from 20 to 48 inches in
thickness. The fragipan is at a depth of about 22 to 36
inches.

SOIL SURVEY

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2. The A2 horizon has hue of 10YR, value of
5 or 6, and chroma of 2 to 4. It normally is strongly acid
but is slightly acid if it has been limed.

The B2t horizon has hue of 10YR or 7.5YR, value of 4
or 5, and chroma of 2 to 6. The B2t horizon ranges from
heavy silt loam to light silty clay loam. It is strongly acid
to very strongly acid.

The Bx horizon has hue of 10YR or 7.5YR, value of 5
or 6, and chroma of 2 to 6. It is strongly acid to very
strongly acid.

The B3 horizon has hue of 10YR or 7.5YR, value of 4
or 5, and chroma of 2. to 6. It is commonly clay loam, but
is clay where the till has a large component of Ordovi-
cian limestone and calcareous clay shale. it is strongly
acid in the upper part and ranges to medium acid or
slightly acid in the lower part.

The C horizon is commonly clay loam, but is clay
where the till has a large component of Ordovician shale
and limestone. It ranges from medium acid to slightly
acid in the upper part and becomes moderately alkaline
as depth increases.

Brenton series

The Brenton series consists of deep, somewhat poorly
drained soils that have moderate permeability. These
soils are nearly level and are on outwash plains and
alluvial terraces. They formed in loess or silty material
and in the underlying loamy outwash or alluvium. Slope
is 0 to 2 percent.

Brenton soils are similar to Raub soils and are com-
monly adjacent to Henshaw, Patton, and Uniontown
soils. Raub soils formed in loess or silty material and in
underlying glacial till material. Brenton soils are less gray
in the B horizon than Patton soils. They have a darker
colored, thicker A horizon than Henshaw soils. They
have more gray mottling in the B horizon and are natu-
rally wetter than Uniontown soils.

Typical pedon of Brenton silt loam, about 1.7 miles
northwest of Port Union, Fairfield Township, R. 2, T. 2,
section 16, from center of section, 600 feet south and
660 feet west:

Ap—0 to 8 inches; very dark grayish brown (10YR 3/2)
silt loam; weak fine and granular structure; friable;
many roots; slightly acid; gradual smooth boundary.

A12—8 to 12 inches; very dark grayish brown (10YR
3/2) silt loam; weak fine subangular blocky struc-
ture; friable; many roots; slightly acid; gradual
smooth boundary.

B21t—12 to 18 inches; brown (10YR 4/3) silty clay loam;
common medium distinct grayish brown (10YR 5/2)
and yellowish brown (10YR 5/6) mottles; moderate
fine and medium subangular blocky structure; friable;
common roots; medium continuous dark grayish
brown (10YR 4/2) clay films on vertical faces. of
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peds; very dark grayish brown (10YR 3/2) organic
coatings on some faces of peds and lining root
channels; slightly acid; clear smooth boundary.

B22t—18 to 26 inches; brown (10YR 5/3) silty clay loam;
common medium distinct grayish brown (10YR 5/2)
and yellowish brown (10YR 5/6) mottles; weak
coarse prismatic structure parting to moderate fine
and medium subangular blocky; friable; common
roots; thin continuous dark grayish brown (10YR
4/2) clay films; very dark grayish brown (10YR 3/2)
organic coatings on a few faces of peds; few dark
iron-manganese concretions; neutral; clear smooth
boundary.

B31—26 to 34 inches; brown (10YR 5/3) silt .loam;
common medium distinct grayish brown (10YR 5/2)
and vyellowish brown (10YR 5/6) mottles; weak
coarse prismatic structure parting to moderate
medium subangular blocky; friable; few roots; few
white secondary calcium carbonate segregations;
neutral; clear smooth boundary.

B32—34 to 44 inches; brown (10YR 5/3) silt loam and
some fine sand; common medium distinct grayish
brown (10YR 5/2) and dark yellowish brown (10YR
4/4) motiles; weak coarse prismatic structure; fri-
able; few white (10YR 8/2) secondary calcium car-
bonate segregations; mildly alkaline; clear wavy
‘boundary.

IIC1—44 to 53 inches; yellowish brown (10YR 5/4) silt
foam with thin strata of loam; common medium dis-
tinct grayish brown (10YR 5/2) mottles; massive;
friable; many white secondary carbonate segrega-
tions; slight effervescence; moderately alkaline;
clear wavy boundary.

[IC2—53 to 60 inches; yellowish brown (10YR 5/4) loam
containing thin strata of silt loam; few fine faint yel-
lowish brown (10YR 5/6) mottles; massive; friable;
many white secondary calcium carbonate segrega-
tions; 2 percent pebbles; slight effervescence; mod-
erately alkaline.

The solum commonly is 40 to 55 inches thick and
ranges from 36 to 60 inches. Calcareous material gener-
ally is at a depth of more than 40 inches, and the solum
generally does not extend into calcareous material.

The A horizon is typically 10 to 14 inches thick but
ranges from 10 to 20 inches. It has hue of 10YR, value
of 2 or 3, and chroma of 1 or 2.

The matrix of the B horizon has hue of 10YR, value of
4 or 5, and chroma of 2 or 3. Mottles are dominantly of
higher chroma than the matrix, but if the matrix has
chroma of 3, mottles of 10YR hue have chroma of 2 or
less. The upper part of the B horizon is silty clay loam
that averages 27 to 35 percent clay in the upper 20
inches. Sand content increases as depth increases, and
layers below a depth of about 30 to 40 inches are
noticeably more sandy.
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The C horizon is stratified silt loam, loam, fine sandy
loam, and thin layers of loamy sand. Reaction ranges
from neutral to moderately alkaline, and pH commonly
increases with depth.

Casco series

The Casco series consists of deep, well drained soils
on stream terraces. These soils formed in loamy material
that is underlain by. stratified, calcareous, sandy and
gravelly outwash at a depth of 10 to 24 inches. Perme-
ability is moderately rapid in the subsoil and very rapid in
the substratum. Slope ranges from 6 to 35 percent.

Casco soils are commonly adjacent to the Eldean soils
and have a thinner solum than those soils.

Typical pedon of Casco gravelly loam, from an area of
Casco and Rodman gravelly loams, 6 to 18 percent
slopes, moderately eroded, about 0.8 miles northeast of
Overpeck, St. Clair Township, T. 2 N., R. 3 E., section
11, from northwest corner, 1,900 feet south and 1,950
feet east:

Ap—O0 to 8 inches; dark grayish brown (10YR 4/2) grav-
elly loam; weak fine granular structure; friable;
common roots; 15 percent coarse gravel; neutral,
abrupt smooth boundary.

B21t—8 to 14 inches; dark brown (7.5YR 4/4) clay loam;
moderate medium subangular blocky structure; firm;
common roots; 10 percent coarse gravel; thin
patchy clay films; neutral; clear gradual boundary.

B22t—14 to 18 inches; reddish brown (5YR 4/3) gravelly
clay loam; moderate medium subangular blocky
structure; firm; thin patchy clay films; dark brown
(7.5YR 3/2) coatings on faces of peds and pebbles;
few limestone segregations and soft light gray sur-
faces on limestone gravel; 15 percent coarse gravel,
neutral; abrupt wavy boundary.

[IC—18 to 60 inches; brown (10YR 5/3) very gravelly
loamy sand; single grained; loose; strong efferves-
cence; moderately alkaline; many feet thick.

The solum typically is 14 to 18 inches thick and
ranges from 10 to 24 inches. Locally, the soil has a silt
mantle less than 12 inches thick. The solum of most
pedons is 15 to 25 percent gravel. It ranges from neutral
to slightly acid.

The Ap horizon has hue of 10YR, value -of 4 or 5, and
chroma of 3 or 2.

The Bt horizon has hue of 7.5YR or 5YR, value of 4 or
5, and chroma of 3 or 4. It is sandy clay loam, heavy
loam, or clay loam.

The C horizon ranges from well graded, stratified sand
and gravel to various mixtures of sand and gravel.
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Celina series

The Celina series consists of deep, moderately well
drained, moderately slowly permeable soils on the
Camden end moraine. They formed in a thin loess
mantle and the underlying loamy till. Slope ranges from 2
to 6 percent.

Celina soils are commonly adjacent to Crosby and
Miamian soils. Crosby soils have more 2-chroma motties
in the upper 10 inches of the argillic horizon than the
Celina soils, and the Miamian soils lack 2-chroma mot-
ties in the upper 10 inches of the argillic horizon.

Typical pedon of Celina silt loam, 2 to 6 percent
slopes, about 1 mile northeast of Astoria, Madison Town-
ship, T. 3 N, R. 4 E., section 32, from southwest corner,
1,800 feet north and 165 feet east:

Ap—O0 to 7 inches; dark grayish brown (10YR 4/2) silt
loam; weak medium and fine granular structure; fri-
able; slightly acid; abrupt smooth boundary.

B1—7 to 10 inches; yellowish brown (10YR 5/4) silty
clay loam; moderate medium and fine subangular
blocky structure; firm; thin patchy dark grayish brown
(10YR 4/2) clay films and pale brown (10YR 6/3)
silt coatings on faces of peds; medium acid; clear
smooth boundary.

IB21t—10 to 15 inches; dark yellowish brown (10YR
4/4) light clay; few fine faint yellowish brown (10YR
5/4) mottles; moderate medium subangular and an-
gular blocky structure; very firm; continuous dark
brown (10YR 4/3) clay films on faces of peds; 3
percent coarse fragments; medium acid; gradual
smooth boundary.

[iIB22t—15 to 23 inches; dark yellowish brown (10YR
4/4) light clay; common medium distinct grayish
brown (10YR 5/2), yellowish brown (10YR 5/4) and
brownish yellow (10YR 6/8) mottles; moderate
medium subangular and angular blocky structure;
very firm; continous dark grayish brown (10YR 4/2)
clay films on faces of peds; 5 percent coarse frag-
ments; slightly acid; clear smooth boundary.

IIB3t—23 to 27 inches; yellowish brown (10YR 5/4) clay
loam; common medium distinct grayish brown (10YR
5/2), yellowish brown (10YR 5/4), and brownish
yellow (10YR 6/6) mottles; moderate medium and
coarse subangular blocky structure; firm; thin patchy
dark grayish brown (10YR 4/2) clay films on faces
of peds, more frequent on vertical surfaces; 10 per-
cent coarse fragments; slight effervescence; mildly
alkaline; clear wavy boundary.

IIC1—27 to 33 inches; yellowish brown (10YR 5/4) loam;
common medium distinct grayish brown (10YR 5/2)
and yellowish brown (10YR 5/6) mottles; massive;
firm; 10 percent coarse fragments; strong efferves-
cence; moderately alkaline; clear smooth boundary.

IIC2—33 to 60 inches; yellowish brown (10YR 5/4) loam;
gray (10YR 6/1) seams; massive; friable; 10 percent

SOIL SURVEY

coarse fragments; strong effervescence; moderately
alkaline.

The solum ranges from 20 to 40 inches in thickness,
and the loess mantle is less than 18 inches thick.

The Ap horizon has hue of 10YR, value of 4, and
chroma of 2 or 3. It is silt loam and ranges from medium
acid to neutral.

The B1 horizon has hue of 10YR, value of 4 or 5, and
chroma of 3 or 4. It is heavy clay loam, heavy silty clay
loam, or light clay. It ranges from medium acid to mildly
alkaline. Mottles are both high and low chroma.

The B2 horizon has hue of 10YR, value of 4 or 5, and
chroma of 3 to 5. Clay coating on faces of peds have
hue of 10YR or 7.5YR, value of 4 or 5, and chroma of 2
or 3. The B2 horizon is light clay or clay loam.

The B3 horizon has colors similar to those of the B2
horizon. It is clay loam or heavy loam.

The C horizon is mildly or moderately alkaline loam.

Cincinnati series

The Cincinnati series consists of deep, well drained
soils that have a fragipan and moderately slow to slow
permeability. These soils formed partly in loess and
partly in the underlying glacial till of lllinoian age. Slope
ranges from 6 to 12 percent.

Cincinnati soils are commonly adjacent to the moder-
ately well drained Rossmoyne soils, well drained Eden
soils, and somewhat poorly drained Avonburg soils. Cin-
cinnati soils have mottling at a greater depth than Ross-
moyne and Avonburg soils. They have a thicker solum
than Eden soils, which do not have a fragipan.

Typical pedon of Cincinnati silt loam, 6 to 12 percent
slopes, moderately eroded, about 2.5 miles southwest of
Symmes Corner, Fairfield Township, R. 2, T. 1, section 8,
from section center, 1,250 feet north:

Ap—O0 to 6 inches; dark brown (10YR 4/3) silt loam:;
moderate fine and medium subangular structure; fri-
able; many roots; slightly acid; abrupt smooth
boundary.

B1—6 to 12 inches; brown (7.5YR 5/4) silty clay loam;
moderate fine and medium subangular blocky struc-
ture; friable; many roots; medium acid; clear wavy
boundary.

B21t—12 to 20 inches; yellowish brown (10YR 5/6) silty
clay loam; moderate medium subangular blocky
structure; friable; common roots; thin patchy dark
yellowish brown (10YR 4/4) clay films; few fine very
dark brown (10YR 2/2) stains; medium acid; clear
wavy boundary.

B22t—20 to 28 inches; yellowish brown (10YR 5/6) silty
clay loam; moderate medium subangular blocky
structure; firm; few roots; thin patchy dark yellowish
brown (10YR 4/4) clay films; few fine very dark
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brown (10YR 2/2) stains and concretions; strongly ‘

acid; clear wavy boundary.

[1Bx1—28 to 35 inches; dark yellowish brown (10YR 4/4)
clay loam; common fine and medium distinct yellow-
ish brown (10YR 5/4) and common medium distinct
pale brown (10YR 6/3) mottles; moderate very
coarse prismatic structure; firm, brittle; few fine roots
along prism faces; thin continuous light yellowish
brown (10YR 6/4) silt coatings on prism faces; thin
continuous dark yellowish brown (10YR 4/4) clay
films on vertical faces of peds; few fine very dark
brown (10YR 2/2) iron-manganese stains and con-
cretions; 6 percent mostly small angular glacial ill
pebbles; very strongly acid; clear wavy boundary.

[1Bx2—35 to 50 inches; yellowish brown (10YR 5/4) clay
loam; many medium distinct yellowish brown (10YR
5/6) and common medium distinct gray (10YR 5/1)
mottles; moderate very coarse prismatic structure;
firm, brittle; thin patchy yellowish brown (10YR 5/4)
silt coatings on prism faces; thin patchy dark yellow-
ish brown (10YR 4/4) clay films; common fine very
dark brown (10YR 2/2) stains and concretions; 8
percent glacial till pebbles; strongly acid; clear wavy
boundary.

[IB3t—50 to 63 inches; dark yellowish brown (10YR 4/4)
clay loam; common medium distinct gray (10YR 5/1)
mottles; weak coarse prismatic structure parting to
weak coarse subangular blocky; firm; thin patchy
light yellowish brown (10YR 6/4) silt coatings on
prism faces; thin patchy yellowish brown (10YR 5/4)
clay films; common fine very dark (10YR 2/2) stains
and concretions; 10 percent glacial till pebbles;
slightly acid; gradual wavy boundary.

IIC—63 to 74 inches; yeliowish brown (10YR 5/4) light
clay loam; few medium distinct yellowish brown
(10YR 5/8) and grayish brown (10YR 5/2) mottles;
massive; firm; 12 percent glacial till pebbles; slight
effervescence, mildly alkaline.

The thickness of the solum and depth to carbonates
ranges from 48 to 100 inches. The loess mantle ranges
from 18 to 40 inches in thickness. The fragipan is at a
depth ranging from 18 to 30 inches. The soil is strongly
acid at a depth of less than 40 inches if it has not been
limed. Below this depth, pH increases and is medium
acid or slightly acid at a depth of 60 inches in some
places.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3.

The B2t horizon has hue of 10YR or 7.5YR, value of 4
or 5, and chroma of 4 to 6. It ranges from silty clay loam
to heavy loam and is 25 to 35 percent clay. The Bx
horizon is similar to the B2 horizon in color. It is light clay
loam or light silty clay loam. Dark concretions and stains
are few to common in the fragipan and B3 horizon. In
some pedons, the fragipan is in the lower part of the
loess mantle and extends into the upper part of the
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weathered till. In other pedons, the fragipan formed “en-
tirely in the till.

The C horizon is yellowish brown or dark yellowish
brown glacial till. It is dominantly loam, but ranges to clay
where the content is Ordovician bedrock in the ftill is
high. The till is commonly underlain by bedrock at a
depth of more than 8 feet.

Crosby series

The Crosby series consists of deep, somewhat poorly
drained, slowly permeable soils on the till plain. These
soils formed in silty material and the underlying loamy
glacial till on uplands. Slope is 0 to 2 percent.

Crosby- soils commonly are adjacent to Miamian and
Celina soils. Miamian and Celina soils are higher lying on
the landscape and are better drained. Celina soils have
fewer 2-chroma mottles in the upper 10 inches of the
argillic horizon than Crosby soils. Miamian soils do not
have 2-chroma mottles in the upper 10 inches of the
argillic horizon.

Typical pedon of Crosby silt loam, 0 to 2 percent
slopes, about 2 miles north of Astoria, Madison Town-
ship, T. 3 N, R. 4 E., section 29, from southwest corner,
165 feet north and 900 feet east:

Ap—O0 to 7 inches; grayish brown (10YR 5/2) silt loam,
slightly lighter in color crushed, grayish brown (10YR
5/2) dry; weak fine granular structure; friable; neu-
tral; abrupt smooth boundary.

A2—7 to 10 inches; brown (10YR 5/3) silt loam; many
medium prominent yellowish brown (10YR 5/4 and
10YR 5/6) mottles; moderate medium subangular
blocky structure; firm; neutral; clear smooth bound-
ary.

B21t—10 to 15 inches; yellowish brown (10YR 5/4)
heavy silty clay loam; many medium prominent gray-
ish brown (10YR 5/2) mottles; strong medium angu-
lar blocky structure; firm; thin continuous dark gray-
ish brown (10YR 4/2) clay films on faces of peds;
neutral; clear wavy boundary.

[1B22t—15 to 18 inches; yellowish brown (10YR 5/4)
heavy clay loam; common medium prominent dark
yellowish brown (10YR 4/4) and yellowish brown
(10YR 5/4) mottles and many medium prominent
grayish brown (10YR 5/2) mottles; strong medium
angular blocky structure; very firm; thin continuous
dark grayish brown (10YR 4/2) clay films on faces
of peds; neutral; clear wavy boundary.

[1B23t—18 to 22 inches; yellowish brown (10YR 5/4)
silty clay; few medium distinct yellowish brown
(10YR -4/4) mottles and many medium prominent
grayish brown (10YR 5/2) mottles; strong medium
and coarse angular blocky structure; very firm; thin
continuous very dark grayish brown (10YR 3/2) clay
films on faces of peds; neutral; clear smooth bound-
ary.
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IIB3—22 to 26 inches; yellowish brown (10YR 5/4) loam;
many medium prominent grayish brown (10YR 5/2)
and dark yellowish brown (10YR 4/4) mottles; weak
coarse angular blocky structure; firm in places, fri-
able when removed; medium continuous dark gray-
ish brown (10YR 4/2) and grayish brown (10YR 5/2)
clay films on faces of peds; mildly alkaline; diffuse
wavy boundary.

IIC1—26 to 31 inches; yellowish brown (10YR 5/4) loam;
common medium prominent yeliowish brown (10YR
5/6) and grayish brown (10YR 5/2) mottles; mas-
sive; very firm in place, friable when removed; light
gray (10YR 6/1) seams of lime; strong efferves-
cence; moderately alkaline; diffuse wavy boundary.

IIC2—31 to 60 inches; yellowish brown (10YR 5/4) loam;
common medium prominent light gray (10YR 6/1)
mottles; massive; firm in place; friable when re-
moved; strong effervescence; moderately alkaline.

The solum ranges from 20 to 38 inches in thickness.
Carbonates are at a depth of 18 to 36 inches. Reaction
ranges from slightly acid to mildly alkaline.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. Most pedons have a 10YR 5/3 A2
horizon.

The B horizon matrix has hue of 10YR, value of 4 or 5,
and chroma of 1 or 2. Mottles have hue of 10YR, value
of 2 to 6, and chroma of 4 or 5. The B horizon is clay
loam, silty clay loam, silty clay, or clay.

The C horizon is loam or light clay loam.

Dana series

The Dana series consists of deep, moderately well
drained, moderately or moderately slowly permeable
soils on uplands. These soils formed in loess and the
underlying calcareous glacial till. Slope ranges from 0 to
6 percent.

Dana soils commonly are adjacent to Miamian, Rus-
sell, and Wynn soils. Miamian, Russell, and Wynn soils
have a lighter colored A horizon than Dana soils, and
Wynn soils have bedrock at a depth of 20 to 40 inches.

Typical pedon of Dana silt loam, 2 to 6 percent slopes,
about 1.5 miles southeast of Princeton, Liberty Town-
ship, R. 3, T. 3, section 31, from southwest corner, 2,100
feet north and 300 feet east:

Ap—0 to 9 inches; very dark brown (10YR 2/2) silt loam,
dark brown (10YR 3/3) rubbed; weak fine granular
structure; friable; many roots; medium acid; abrupt
smooth boundary.

A12—9 to 13 inches; very dark brown (10YR 2/2) silt
loam; weak fine subangular blocky structure; friable;
common roots; pockets of brown (10YR 4/3) subsoil
material in horizon; medium acid; clear smooth
boundary.
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B21t—13 to 20 inches; brown (10YR 4/3) silty clay foam;
few fine faint brown (10YR 5/3) motties; weak
medium subangular blocky structurg; friable;
common roots; thin continuous dark brown (10YR
3/3) clay films on faces of peds; slightly acid; clear
smooth boundary.

B22t—20 to 28 inches; dark yellowish brown (10YR 4/4)
silty clay loam; many coarse faint yellowish brown
(10YR 5/4) and common medium distinct grayish
brown (10YR 5/2) mottles; moderate medium su-
bangular blocky structure; friable; few roots; thin
patchy dark grayish brown (10YR 4/2) clay films on
faces of peds; neutral; clear smooth boundary.

B23t—28 to 40 inches; yellowish brown (10YR 5/4) silty
clay loam; common medium distinct grayish brown
(10YR 5/2) mottles; weak coarse subangular blocky
structure; friable; few roots; neutral; abrupt smooth
boundary.

[IB3—40 to 44 inches; dark yellowish brown (10YR 4/4)
and brown (10YR 4/3) clay loam; few fine faint yel-
lowish brown (10YR 5/4) motties and common
medium distinct grayish brown (10YR 5/2) mottles;
massive; friable; few roots; 5 percent gravel; neutral;
abrupt smooth boundary.

C—44 to 60 inches; brown (10YR 4/3) loam; massive;
strong effervescence; moderately alkaline.

The solum ranges from 36 to 60 inches in thickness.
The silt mantle ranges from 22 to 40 inches in thickness.
Reaction ranges from medium acid to neutral.

The A horizon is 10YR 2/2 or 10YR 3/2. The B hori-
zon has hue of 10YR, value of 4 or 5, and chroma of 3
to 6.

Eden series

The Eden series consists of moderately deep, well
drained, slowly permeable soils on hillsides. These soils
formed in residuum weathered from interbedded calcare-
ous shale and limestone. Bedrock is at a depth of 20
and 40 inches. Slope ranges from 15 to' 50 percent.

Eden soils are similar to Miamian and Wynn soils.
Miamian soils are deep and formed almost entirely in
glacial till; they have a thin loess mantle. Wynn soils
formed partly in till and commonly have a thin loess
mantle.

Typical pedon of Eden silty clay loam, 25 to 50 per-
cent slopes, moderately eroded, about 1 mile west of
Ross, Ross Township, T. 3 N, R. 2 E., section 32, from
northeast corner, 1,550 feet south and 400 feet west:

A1—0 to 5 inches; very dark brown (10YR 3/3) silty clay
loam; moderate fine subangular blocky structure; fri-
able; 5 percent limestone flagstones on surface and
in horizon; neutral; abrupt smooth boundary.

B2t—5 to 20 inches; olive brown (2.5Y 4/4) flaggy silty
clay; moderate fine subangular blocky structure; firm;
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thin continuous olive brown (2.5Y 4/3) coatings; thin
patchy olive brown (2.5Y 4/4) clay films; 20 percent
thin limestone flagstones; neutral to mildly alkaline;
neutral to mildly alkaline at a depth of 15 to 20
inches; gradual smooth boundary.

B3—20 to 27 inches; light olive brown (2.5Y 5/4) silty
clay; moderate medium and fine subangular blocky
structure; firm; grayish brown (2.5Y 5/2) ped sur-
faces; 10 percent limestone flagstones; moderately
alkaline; clear smooth boundary.

Cr—27 to 40 inches; interbedded clay shale and thin
bedded hard fossiliferous limestone (Ordovician
age); strong effervescence; moderately alkaline.

Interbedded shale and limestone (paralithic contact) is
at a depth ranging from 20 to 40 inches. The solum
ranges from 14 to 30 inches in thickness. Coarse frag-
ments of limestone flagstones make up 0 to 15 percent
of the A horizon, 10 to 25 percent of the B horizon, and
25 to 40 percent of the C horizon. The solum ranges
from slightly acid to moderately alkaline.

The A1 horizon generally is less than 6 inches thick
and ranges from dark brown (10YR 3/3) to very dark
grayish brown (2.5Y 3/2). It ranges from heavy silt loam
to silty clay.

The B horizon ranges from brown (10YR 4/3) to olive
(5Y 4/4). It generally does not have mottles. It is silty
clay or clay. Some pedons have a silty clay loam B1
horizon less than 5 inches thick. In some pedons, the B3
horizon has few or common thin clay films.

Eel series

The Eel series consists of deep, moderately well
drained soils on flood plains. These soils formed in
recent alluvial material. They are moderately permeable.
Slope is 0 to 2 percent.

Eel soils commonly are adjacent to Genesee and
Shoals soils. Genesee soils do not have 2-chroma mot-
tles below the A horizon, and Shoals soils are dominant-
ly 2 in chroma below the A horizon. Genesee soils are
on about the same landscape positions or are slightly
higher than Eel soils, but the Shoals soils are commonly
in old sloughs and slight depressions.

Typical pedon of Eel silt loam, about 2.2 miles north-
west of Port Union, Fairfield Township, R. 2, T. 2, section
17, from southwest corner, 1,600 feet north and 2,300
feet east:

Ap—O0 to 9 inches; dark grayish brown (10YR 4/2) silt
loam; moderate fine granular structure; friable; neu-
tral; abrupt smooth boundary.

C1—9 to 17 inches; dark brown (10YR 4/3) light silty
clay loam; weak medium subangular blocky struc-
ture; friable; neutral; clear smooth boundary.

C2—17 to 31 inches; brown (10YR 5/3) light silty clay
loam; many medium distinct dark grayish brown
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(10YR 4/2) mottles; weak medium subangular
blocky structure; friable; thin strata of silty material;
neutral; gradual wavy boundary.

C3—31 to 53 inches; dark brown (10YR 4/3) light silty
clay loam; many medium distinct dark grayish brown
(10YR 4/2) mottles; weak medium subangular
blocky structure; friable; neutral; gradual wavy
boundary.

C4—53 to 72 inches; dark grayish brown (10YR 4/2)
stratified loam and silt loam; common medium dis-
tinct dark yellowish brown (10YR 4/4) mottles; mas-
sive; friable; mildly alkaline.

The solum is neutral or mildly alkaline. Stratification
and 2-chroma mottles are within a depth of 20 inches.

The Ap horizon has hue of 10YR. It has value of 4 and
chroma of 2 or value of 5 and chroma of 3. lt is silt loam
or loam.

The C horizon is loam, silt loam, or light silty clay
loam. It commonly becomes coarser as depth increases.
In many pedons, free carbonates are in the lower part of
this horizon.

Eldean series

The Eldean series consists of deep, well drained soils
on stream terraces and outwash plains. These soils
formed in loamy glacial outwash and in the underlying
stratified calcareous sand and gravel outwash which is at
a depth of 20 to 40 inches. Permeability is moderate or
moderately slow in the surface layer and subsoil and
rapid in the substratum. Slope ranges from 0 to 12 per-
cent.

Eldean soils are similar to Miamian and Wynn soils
and are commonly adjacent to Casco, Ockley, and
Warsaw soils. Miamian and Wynn soils formed mainly in
till. Wynn soils are underlain by bedrock at a depth of 20
to 40 inches. Eldean soils have a thicker solum than
Casco soils. They have a thinner solum and a higher
clay content in the B horizon than Ockley soils. They
have a lighter colored A horizon and a higher clay con-
tent in the B horizon than Warsaw soils.

Typical pedon of Eldean loam, 0 to 2 percent slopes,
about 1.3 miles northwest of Trenton, Madison Town-
ship, T. 2 N., R. 4 E., section 30, from southeast corner,
1,425 feet north and 1,550 feet west;

Ap—O0 to 6 inches; dark brown (10YR 4/3) loam; weak
medium granular structure; friable; 2 percent gravel;
neutral; abrupt smooth boundary.

B1-—6 to 9 inches; brown (7.5YR 4/4) silty clay loam;
moderate medium subangular blocky structure; fri-
able; 5 percent gravel; brown (10YR 4/3) coatings;
neutral; clear wavy boundary.

B21t—9 to 18 inches; brown (7.5YR 4/4) gravelly clay;
moderate medium subangular blocky structure; firm,
sticky, and plastic; thin patchy dark brown (7.5YR



86

4/2) clay films; 15 percent gravel; slightly acid; clear
wavy boundary.

B22t—18 to 26 inches; dark reddish brown (5YR 3/4)
gravelly clay; moderate coarse subangular blocky
structure; firm, sticky, and plastic; thin patchy brown
(7.5YR 4/2) clay films, mainly on vertical faces of
peds; 20 percent gravel; slightly acid; clear wavy
boundary.

B3t—26 to 32 inches; dark reddish brown (5YR 3/3)
gravelly clay loam; weak coarse subangular blocky
structure; friable; thin patchy dark brown (7.5YR 3/2)
clay films on faces of peds; 35 percent gravel; mildly
alkaline; clear irregular boundary.

C—32 to 60 inches; yellowish brown (10YR 5/4) very
gravelly loamy sand; weakly stratified; single
grained; loose; gravel in upper 6 inches is coated
with lime; strong effervescence; moderately alkaline.

The solum ranges from 20 to 40 inches in thickness.
Reaction ranges from neutral to medium acid in the
upper part of the solum and from neutral to moderately
alkaline near the contact with the C horizon. Gravel
ranges from O to 20 percent of the A horizon and upper
part of the B2 horizon and from 10 to 60 percent of the
lower part of the B2 horizon and the B3 horizon.

The Ap horizon has hue of 10YR or 7.5YR, value of 4
or 5, and chroma of 2 or 3. It is loam or gravelly loam.

The B2t horizon has hue of 10YR to 5YR, value of 3
to 5, and chroma of 3 to 4. The fine earth fraction is clay
loam or clay.

The C horizon varies considerably in proportion of
sand and gravel and in thickness of the different layers.

Fincastle series

The Fincastle series consists of deep, somewhat
poorly drained soils on uplands and in till filled valleys.
These soils formed in a mantle of lopess and in the
underlying calcareous loam or clay loam glacial till of
Wisconsin age. Permeability is slow or moderately slow
in the subsoil and slow in the underlying till. Slope
ranges from O to 6 percent.

Fincastle soils are commonly adjacent to Russell and
Xenia soils. Russell and Xenia soils are not dominantly 2
in chroma below the Ap horizon.

Typical pedon of Fincastle silt loam, 0 to 2 percent
slopes, about 1 mile northeast of Jericho, Liberty Town-
ship, R. 3, T. 3, section 9, from southwest corner, 200
feet north and 2,100 feet east:

Ap—O0 to 8 inches; dark grayish brown (10YR 4/2) silt
loam; weak fine granular structure; friable; slightly
acid; abrupt smooth boundary.

A&B—8 to 13 inches; dark grayish brown (10YR 4/2) silt
loam (A) and grayish brown (10YR 5/2) silt loam (B);
few fine distinct yellowish brown (10YR 5/6) mottles;
weak fine and medium subangular blocky structure;
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friable; few small very dark brown iron-manganese
concretions; medium acid; clear smooth boundary.

B21tg—13 to 20 inches; dark yellowish brown (10YR
4/4) silty clay loam; common medium distinct gray-
ish brown (10YR 5/2) mottles; moderate medium
subangular blocky structure; firm; thin continuous
grayish brown (10YR 5/2) clay films on peds and
lining pores; few small dark brown iron-manganese
concretions and stains; medium acid; clear wavy
boundary.

B22tg—20 to 28 inches; dark yellowish brown (10YR
4/4) silty clay loam; common medium distinct gray-
ish brown (10YR 5/2) and yellowish brown (10YR
5/6) mottles; moderate medium subangular blocky
structure; firm; thin continuous brown (10YR 4/2)
clay films on all peds and lining pores; medium acid;
clear wavy boundary.

B23tg—28 to 33 inches; dark yellowish brown (10YR
4/4) silty clay loam; common medium distinct gray-
ish brown (10YR 5/2) and yellowish brown (10YR
5/6) mottles; moderate medium subangular blocky
structure; firm; thin patchy grayish brown (10YR 5/2)
clay films on faces of peds; common iron-manga-
nese stains, mostly on faces of peds; neutral; clear
wavy boundary.

1IB24tg—33 to 38 inches; dark brown (10YR 4/3) clay
loam; common medium distinct grayish brown (10YR
5/2) and yellowish brown (10YR 5/4) mottles; weak
to moderate medium subangular blocky structure;
firm; thin patchy dark grayish brown (10YR 4/2) clay
films on faces of peds, 6 percent small angular till
pebbles; neutral; clear smooth boundary.

[IB3—38 to 41 inches; dark brown (10YR 4/3) clay loam;
few medium distinct grayish brown (10YR 5/2) and
yellowish brown (10YR 5/4) mottles; weak medium
angular blocky structure; firm; 8 percent small angu-
lar till pebbles; few segregations of carbonates;
mildly alkaline; clear irregular boundary.

IIC—41 to 62 inches; brown (10YR 5/3) light clay loam;
common medium and coarse distinct grayish brown
(2.5Y 5/2) and light olive brown (2.5Y 5/6) mottles;
massive; friable; strong effervescence; moderately
alkaline.

The silt capping ranges from 20 to 40 inches in thick-
ness. The solum typically is 36 to 46 inches thick and
ranges from 36 to 60 inches in thickness.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2. An A2 horizon is present in some pedons.
Reaction ranges from slightly acid to st