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This is a publication of the National Cooperative Soil Survey, a joint effort of the United States Depart-
ment of Agriculture and agencics of the States, usually the Agricultural Experiment Stations. In some
surveys, other Federal and local agencies also contribute. The Soil Conservation Service has leadership
for the Federal part of the National Cooperative Soil Survey. In line with Department of Agriculture
policies, benefits of this program are available to all, regardless of race, color, national origin, sex, re-
ligion, marital status, or age.

Major fieldwork for this soil survey was completed in the period 1967-72. Soil names and descrip-
tions were approved in 1975. Unless otherwise indicated, statements in the publication refer to condi-
tions in the county in 1972, This survey was made cooperatively by the Soil Conservation Service, 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 assistunce furnished to the Williams Soil and Water
Conservation District.

Soil maps in this survey may be copied without permission, but any enlargement of these maps could
cause misunderstanding of the detail of mapping and result in erroneous interpretations, Enlarged maps
do not show small areas of contrasting soils that could have been shown at a larger mapping scale.

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains information

that can be applied in managing farms and
woodlands; in selecting sites for roads, ponds,
buildings, and other structures; and in judg-
ing the suitability of tracts of land for farm-
ing, industry, and recreation.

Locating Soils

All the soils of Williams County are shown
on the detailed map at the back of this publica-
tion. This map consists of many sheets made
from aerial photographs. Each sheet is num-
bered to correspond with a number on the Index
to Map Sheets.

On each sheet of the detailed map, soil areas
are outlined and are identified by symbols. All
areas marked with the same symbol are the
same kind of soil. The soil symbol is inside the
area if there is enough room; otherwise, it is
outside and a pointer shows where the symbol
belongs.

Finding and Using Information

Individual colored maps showing the relative
suitability or degree of limitation of soils for
many specific purposes can be developed by
using the soil map and the information in the
text. Translucent material can be used as an
overlay over the soil map and colored to show
soils that have the same limitation or suitabil-
ity. For example, soils that have a slight limita-
tion for a given use can be colored green, those
with a moderate limitation can be colored yel-

low, and those with a severe limitation can be
colored red.

Farmers and those who work with farmers
can learn about use and management of the
soils ‘from the soil descriptions and from
the discussions of the capability units and the
management of soils for crops and pasture,

Foresters and others can refer to the section
“Woodland Management and Productivity”
where the woodland in the county is discussed
and the potential productivity of selected soils
is given.

Game managers, sportsmen, and others can
find information about soils and wildlife in the
section “Wildlife Habitat.”

Community planners and others can read
about soil properties that affect the choice of
sites for dwellings, industrial buildings, and
recreation areas in the sections “Engineering”
and “Recreation.”

Engineers and builders can find, under “Soil
Properties,” tables that contain test data, esti-
mates of soil properties, and information about
soil features that affect engineering practices.

Scientists and others can read about how the
soils formed and how they are classified in the
geqfion “Formation and Classification of the

oils.”

Newcomers in Williams County may be espe-
cially interested in the section “General Soil
Map,” where broad patterns of soils are de-
scribed. They may also be interested in the
information about the county given at the be-
ginning of the publication and in the section
“General Nature of the County.”

Cover:

Recently planted field on lake plains. The light
colored Haskins soil in the foreground and the darker col-
ored, lower lying Hoytville soil are productive of most crops
grown in the county.
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SOIL SURVEY OF WILLIAMS COUNTY, OHIO

By Kenneth L. Stone, Jr., E. Cecil Flesher, Donald R. Urban, Jonathan C. Gerken, Paul C. Jenny, and Gene W. Borton, Soil Con-

servation Service

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

ILLIAMS COUNTY is in the northwest corner of

Ohio (see facing page). It has a total area of
421 square miles, or 269,312 acres. It is bounded on
the north by Hillsdale County, Mich., on the west by
Steuben and Dekalb Counties, Ind., on the south by
Defiance County, and on the east by Fulton and Henry
Counties.

In 1970 the total population of the county was
33,669. Bryan, the county seat and only ecity;, which is
in the south central part, had a population of 7,008.
Villages in Williams County are Alvordton, Blakeslee,
Edgerton, Edon, Montpelier, Pioneer, Stryker, and
West Unity. -~

Williams County lies entirely within the Wisconsin
glaciated part of Ohio. Two prominent glacial mo-
raines, the Wabash and Fort Wayne, cross the county
in a northeast-southwest direction, and two extensive
glacial till plains border the Fort Wayne Moraine on
either side. Southeastern Williams County makes up
part of the glacial lake plain of northwestern Ohio.
The morainic areas are nearly level to moderately steep
in the glacial till plains and are mostly level to gently
sloping in the lake plain.

All of the county is within the Maumee River water-
shed. The two major waterways are the St. Joseph and

- Tiffin Rivers. The St. Joseph River bisects the county
in a northeast-southwest direction. The Tiffin River
cuts across the southeast corner of Williams County
as it enters from Fulton County and flows south into
Defiance County.

The large areas of deep, fertile, level to gently sloping
soil have made Williams County well suited to farming.
Corn, soybeans, wheat, and hay are the major crops.
A considerable part of the annual farm income is de-
rived from the sale of livestock and livestock products.
Nonfarm development, particularly residential, has in-
creased in Williams County in recent years.

How This Survey Was Made

Soil scientists made this survey to learn what kinds
of soil are in the survey area, where they are located,
and how they can be used. The soil scientists went
into the area knowing they likely would locate many
soils they already knew something about and perhaps
identify some they had never seen before. They ob-
served the steepness, length, and shape of slopes, the
size of streams and the general pattern of drainage,

the kinds of native plants or crops, the kinds of rock,
and many facts about the soils. They dug many holes
to expose soil profiles. A profile is the sequence of nat-
ural layers, or horizons, in a soil; it extends from the
surface down into the parent material that has been
changed very little by leaching or by the action of
plants roots.

The soil scientists made comparisons among the pro-
files they studied, and they compared these profiles
with those in counties nearby and in places more dis-
tant. They classified and named the soils according to
nationwide, uniform procedures. The soil series and
the soil phase are the categories of soil classification
most used in a local survey.

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface layer,
all the soils of one series have major horizons that are
similar in thickness, arrangement, and other impor-
tant characteristics. Soil series commonly are named
for towns or other geographic features near the place
where they were first observed and mapped. Ottokee
and Toledo, for example, are the names of two soil
series. All the soils in the United States having the
E.ame series name are essentially alike in characteris-

ics.

Soils of one series can differ in texture of the surface
layer and in slope, stoniness, or some other characteris-
tic that affects use of the soils by man. On the basis
of such differences, a soil series is divided into phases.
The name of a soil phase indicates a feature that af-
fects management. For example, Blount loam, 2 to 6
percent slopes, is one of several phases within the
Blount series.

After a guide for classifying and naming the soils
had been worked out, the soil scientists drew the
boundaries of the individual soils on aerial photo-
graphs. These photographs show woodlands, buildings,
field borders, trees, and other details that help in draw-
ing boundaries accurately. The soil map in the back of
this publication was prepared from the aerial photo-
graphs.

The areas shown on a soil map are called map units.
On most maps detailed enough to be useful in planning
the management of farms and fields, a map unit is
nearly equivalent to a soil phase. It is not exactly
equivalent, because it is not practical to show on such
a map all the small, scattered bits of soil of some other
kind that have been seen within an area that is domi-
nantly of a named soil phase.



Some map units are made up of soils of different
series, or of different phases within one,series, and
some have little or no soil. These kinds of mapping
units are discussed in the section “Descriptions of the
Soils.”

While a soil survey is in progress, samples of soils
are taken as needed for laboratory measurements and
for engineering tests. Existing ratings of suitabilities
and limitations (interpretations) of the soils are field
tested and modified as necessary during the course of
the survey, and new interpretations are added to meet
local needs. This is done mainly through field observa-
tions of behavior of different kinds of soil for differ-
ent uses under different levels of management. Also,
data are assembled from other sources, such as test
results, records, field experience, and other informa-
tion available from State and local specialists. For
example, data on yields of crops under defined prac-
tices 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 delin-
eated 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 is readily useful to different groups of users, among
them farmers, managers of woodland, engineers, plan-
ners, developers and builders, homebuyers, and those
seeking recreation. Presenting the detailed informa-
tion in an organized, understandable manner is the pur-
pose of this publication.

General Soil Map

The general soil map at the back of this publication
shows, in color, the soil associations described in this
survey. Each soil association is a unique natural land-
scape unit that has a distinctive pattern of soils and
relief and drainage features. It normally consists of
one or more soils of major extent and some soils of
minor extent, and it is named for the major soils. The
kinds of soil in one association may occur in other
soil associations, but in a different pattern.

The map provides a broad perspective of the soils
and landscapes in the survey area. It provides a basis
for comparing the potential of large areas of the
county for general kinds of land use. From the map,
areas that are generally suitable for certain kinds of
farming or other land uses can be identified. Likewise,
areas with soil properties distinctly unfavorable for
certain land uses can be located.

Because of the small scale of the map, it does not
show the kind of soil at a specific site. Thus, this is not
a suitable map for planning the management of a farm
or field or for selecting the exact location of a road,
building, or similar structure because the kinds of
soils in any one soil association ordinarily differ from
place to place in slope, depth, stoniness, drainage, or
other characteristics that affect their management.

The twelve soil associations in this survey have been
grouped into two general kinds of landscapes for broad
interpretive purposes. Each of the broad groups and
the soil associations in it are described in the following

pages.
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Soils That Formed Mainly in Water Deposited or
Water Reworked Material

The soils that make up these associations are in the
southeastern third of the county. They formed mainly
in water-deposited material or in wave-modified glacial
till. The material ranges from sand to clay. Most soils
are level to gently sloping.

1. Roselms-Paulding association

Nearly level to gently sloping, somewhat poorly drained
and very poorly drained soils that have a heavy clayey
subsoil; on broad flats on the lake plain

This association occupies the broad, flat lake plain
area in the southeastern corner of the county. These
soils are mostly nearly level to gently sloping. More
sloping areas occur along the sides of stream valleys
that dissect the association.

This association makes up about 1 percent of the
county. It is about 56 percent Roselms soils, 26 percent
Paulding soils. and 18 percent soils of minor extent.

Roselms and Paulding soils formed in limy clay ma-
terial deposited in a formeér glacial lake. The dominant
Roselms soils are somewhat poorly drained and nearly
level to gently sloping. Paulding soils are very poorly
drained and more grayish colored than Roselms soils.
These nearly level soils are on flats and in shallow
drainageways.

Minor in this association are the somewhat poorly
drained Haskins and Rimer soils, the very poorly
drained Bono soils, and the moderately well drained
Seward soils.

Waterlogging for long periods during the year,
which is the result of a seasonal high water table and
the clayey, very slowly permeable subsoil, is a severe
limitation for Roselms and Paulding soils for farming.
Ponding is common on Paulding soils during wet pe-
riods unless adequate drainage is provided. Very slow
permeabilitv, in addition to wetness, severely limits
Roselms and Paulding soils for many nonfarm uses.

Soybeans and small grain are the major crops, but
an increasing acreage is being used for corn.

2. Latty-Fulton association .

Nearly level to gently sloping, very poorly drained.and
somewhat poorly drained soils that have a clayey sub-
soil; on broad flats on the lake plain

This association consists of three areas concentrated
in southeastern Williams County. The soils in this
association are mainly nearly level to gently sloping.
Some more sloping areas occupy the sides of stream
valleys and major drainageways.

This association makes up about 7 percent of the
county. It is about 40 percent Latty soils, 88 percent
Fulton soils. and 22 percent soils of minor extent.

Latty and Fulton soils formed in limy silty clay ma-
terial deposited in a former glacial lake. Latty soils are
very poorly drained and are nearly level. They are on
broad flats. The Fulton soils are somewhat poorly
drained and nearly level to gently sloping. They occupy
low rises.

Minor in the association are the moderately well
drained and more sloping Lucas soils and the some-
what poorly drained Haskins soils. Also included are
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Figure 1.—Typical landscape of Latty-Fulton soil association. These soils have a clayey subsoil. Wetness is a severe hazard in
farming.

small sandy spots of Rimer and Seward soils and small
areas of Shoals and Sloan soils on narrow flood plains.

Wetness from a seasonal high water table and slow
tp very slow permeability in the subsoil are the major
limitations of Latty and Fulton soils for farming (fig.
1). Ponding is common on Latty soils during wet pe-
riods unless adequate drainage is provided. Very slow
to slow permeability, in addition to wetness, severely
limits Latty and Fulton soils for many nonfarm uses.

When adequately drained and well managed, this as-
sociation is one of the most productive in the county
for farming. Corn, soybeans, and small grain are the
major crops.

3. Del Rey-Lenawee association

Nearly level to gently sloping, somewhat poorly
drained to very poorly drained soils that have a silty
and clayey subsoil; on broad flats on the lake plain

This soil association consists of two areas in the
southeastern part of the county near Stryker. The
soils are mainly nearly level to gently sloping, but some
more sloping areas occur along the sides of major
drainageways.

This association makes up about 6 percent of the
county. It is about 45 percent Del Rey soils, 27 percent
Lenawee soils, and 28 percent soils of minor extent.

Del Rey and Lenawee soils formed in silty clay loam
and silt loam material deposited in a former glacial
lake. The dominant Del Rey soils are somewhat poorly
drained and lighter colored than Lenaweé soils. These
nearly level and gently sloping soils are on low rises.
Lenawee soils are very poorly drained and nearly level.
They occupy broad flats and shallow depressions.

Minor soils in this association are the sloping, mod-
erately well drained Shinrock soils, the somewhat
poorly drained Kibbie and Rimer soils, and the mod-
erately well drained Seward soils.

Wetness from a seasonal high water table and mod-
erately slow to slow permeability in the subsoil severely
limit these soils for farming. Ponding commonly occurs
on Lenawee soils during wet periods unless adequate
drainage is provided. The moderately slow to slow
permeability, in addition to the wetness hazard, is a
severe limitation of the major soils for many nonfarm
uses.

Under good management, including adequate drain-
age, Del Rey and Lenawee soils are moderately to
highly productive for farming. Corn and soybeans are
the major crops.

4. Nappanee-Hoytville association

Nearly level to gently sloping, somewhal poorly
drained and very poorly drained soils that have a
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clayey subsoil; on broad, wave modified flats on the
lake plain

This association consists of two comparatively small
areas. One area is in and around Bryan, the county
seat, and the other is northeast of West Unity along
the Fulton County line.

This association makes up about 2 percent of the
county. It is about 45 percent Nappanee soils, 38 per-
cent Hoytville soils, and 17 percent soils of minor ex-
tent.

Nappanee and Hoytville soils formed in limy, fine
textured glacial till that has been modified by wave
action of a post-glacial lake, The somewhat poorly
drained Nappanee soils are nearly level to gently slop-
ing. Hoytville soils are very poorly drained and nearly
level. They are on broad flats and in drainageways.
Minor in this assocation are the very poorly drained
Mermill soils and the somewhat poorly drained Haskins
soils.

Wetness caused by a seasonal high water table and
slow to very slow permeability in the subsoil severely
limit the Nappanee and Hoytville soils for farming.
Ponding commonly occurs on Hoytville soils during
wet periods unless adequate drainage is provided. Slow
to very slow permeability, in addition to wetness, is a
severe limitation of the major soils for many nonfarm
uses.

This association is one of the most productive in the
county for farming when the soils are adequately
drained and well managed. Corn and soybeans are
the major crops.

5. Eel-Genesee-Sloan association

Nearly level, moderately well drained, well drained
and very poorly drained soils that have a loamy sub-
soil; on flood plains

This association is along the Tiffin River and its
major tributaries in southeastern Williams County.
It makes up flood plain areas which are long but only
one-eighth to one-half mile wide. All the major soils
formed in sediments that were washed or eroded from
the surrounding uplands.

This association makes up about 1 percent of the
county. It is about 85 percent Eel soils, 30 percent Gen-
esee soils, 20 percent Sloan soils, and 15 percent soils
of minor extent.

The moderately well drained Eel soils and the well
drained Genesee soils occupy long narrow strips along
streams. The very poorly drained Sloan soils typically
occupy slight depressional areas and shallow drainage-
ways on the flood plain.

Minor in this association are the somewhat poorly
drained Shoals soils on flood plains and the somewhat
poorly drained Digby soils and very poorly drained
Millgrove soils on low, gravelly terraces.

Seasonal flooding that results in sediment deposition,
streambank erosion, and ponding is a severe limitation
of this association for some farm and most nonfarm
uses. Wetness and ponding after heavy rains and flood-
ing also limit Sloan soils. The soils in this association
are productive for farming, but the hazard of flooding
after planting tends to lower crop yields. Small grain
crops are not commonly grown because of possible dam-
age by spring flooding.

Corn and soybeans are the major crops. Some fre-
quently flooded areas of the association are used for
permanent pasture.

6. Millgrove-Mermill-Haskins association

Nearly level, very poorly drained and somewhat poorly
drained soils that have a loamy and clayey subsoil; on
broad flats on uplands

This association occupies two areas in the south-
eastern part of the county. One of these areas is south
of Bryan, and the other extends in a northeast direc-
tion from Bryan to West Unity.

This association makes up about 5 percent of the
county. It is about 30 percent Millgrove soils, 30 per-
cent Mermill soils, 20 percent Haskins soils, and 20 per-
cent soils of minor extent.

The Millgrove and Mermill soils are mnearly level,
dark colored, and very poorly drained. The Haskins
soils are nearly level and somewhat poorly drained. The
dominant Millgrove soils formed in loamy outwash
material and in the underlying sand and gravelly de-
posits, which contain some finer textured sediments.
Mermill and Haskins soils formed in loamy materials
and in the underlying clayey glacial till. Both Mill-
grove and Mermill soils are on broad flats and in
(fllr%inageways. The Haskins soils are mainly on broad

ats.

Minor soils include the very poorly drained Gilford
and Toledo soils and the somewhat poorly drained
Digby soils.

Wetness from a seasonal high water table is a se-
vere limitation of these soils for farming. Ponding
commonly occurs on Millgrove and Mermill soils dur-
ing wet seasons unless adequate drainage is provided.
Wetness severely limits the soils for many nonfarm
uses.

If well managed and adequately drained, this asso-
ciation is the most productive in the county for farm-
ing. Corn, soybeans, and wheat are the major crops.
With more intensive drainage systems, this associa-
tion is potentially suited to truck and specialty crops.

7. Haskins-Haney-Rawson association

Nearly level to sloping, somewhat poorly drained and
moderately well drained soils that have a loamy and
clayey subsoil; on beach ridges

This association occurs as a long narrow area that
extends in a northeast to southwest direction across
the eastern part of the county. It makes up the beach
fiﬁge, which was the shore line of a former glacial
ake.

This association makes up about 3 percent of the
county. It is about 34 percent Haskins soils, 22 percent
Haney soils, 20 percent Rawson soils, and 24 percent
soils of minor extent.

The dominant Haskins soils are nearly level, some-
what poorly drained soils that formed in loamy mate-
rials and in the underlying clayey glacial till. Haney
soils are nearly level to sloping, moderately well
drained soils that formed in loamy material and in the
underlying gravelly and sandy material. Rawson soils
are gently sloping to sloping, moderately well drained
soils that formed in loamy materials and in the under-
lying loamy to clayey glacial till.
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Among the minor soils in this association are the
well drained Belmore, Oshtemo, and Arkport soils and
the very poorly drained Mermill soils. Arkport soils
oceur just east and slightly south of West Unity.

Wetness on Haskins soils is caused by a seasonal
high water table and is a major limitation for farming.
Because of generally good natural drainage, Haney
and Rawson soils normally do not require artificial
drainage. The soils in this association are character-
ized by a moderate to high sand content. Droughtiness
can occur in particularly dry seasons.

If well managed, these soils are moderately produc-
tive. They are used mainly for corn, soybeans, and
small grain. Some provide some of the best building
sites in Williams County because natural drainage is
good and slopes are mostly gentle.

Soils That Formed Mainly in Glacial Till or
Glacial Outwash

The soils that make up these associations are in the
northwestern two-thirds of the county. They formed
in glacial till or sandy and gravelly outwash. They
occupy the more rolling part of the county.

8. Blount-Oshtemo-Sloan association

Nearly level to sloping, somewhat poorly drained, well
drained and very poorly drained soils that have a sandy
to clayey subsoil; on terraces and flood plains

The largest of two areas that make up this associa-
tion occupies a continuous strip along the St. Joseph
River. It bisects the county in a northeast to southwest
direction. The other small area is just east of Alvord-
ton in the northeast corner of the county.

This association makes up about 6 percent of the
county. It is about 32 percent Blount soils, 20 percent
Oshtemo soils, 15 percent Sloan soils, and 33 percent
soils of minor extent.

Blount soils are nearly level to gently sloping and
somewhat poorly drained. They formed in loamy gla-
cial till. They occupy upland areas adjacent to the
stream valleys. The gently sloping to sloping, well
drained Oshtemo soils formed in sandy and loamy
material and the underlying sandy and gravelly de-
posits. They occupy broad areas on terraces. Sloan
soils are very poorly drained and nearly level. They
are on flood plains.

Among the minor soils are the very poorly drained
Pewamo soils and moderately well drained Glynwood
soils on uplands; the well drained Boyer soils and the
somewhat poorly drained Digby soils on terraces; the
somewhat poorly drained Shoals soils and the well
drained to moderately well drained Landes soils, all of
which are on flood plains.

Wetness and slow permeability on Blount soils and
flooding on Sloan soils are severe limitations for farm-
ing. Seasonal droughtiness and some soil blowing are
limitations on the sandy Oshtemo soils. In places where
slope is not a limitation, these well drained soils pro-
vide some of the best building sites in the county.

Corn, soybeans, and small grain are the major crops.
Although available water capacity is low in the sandy
Oshtemo soils, these soils can be irrigated. Sloan soils
are productive for farming, but occasional flooding
after planting lowers the average crop yield.

9. Blount-Glynwood association

Nearly level to steep, somewhat poorly drained and .
moderately well drained soils that have a clayey and
loamy subsoil; on uplands

This association is the largest in the county. It oc-
curs as a broad belt several miles wide extending from
the northeast to the southwest. It is made up of upland
soils formed in loamy glacial till. Most areas are nearly
level to sloping. Some of the more sloping areas occupy
the sides of stream valleys and major drainageways.

This association makes up about 36 percent of the
county. It is about 50 percent Blount soils, 18 percent
Glynwood soils and 32 percent soils of minor extent.

Blount soils are somewhat poorly drained and are
nearly level to gently sloping. The moderately well
drained Glynwood soils are mainly gently sloping to
sloping, but they are more sloping on the sides of
stream valleys.

Minor in this association are the very poorly drained
Pewamo soils in shallow drainageways. Other minor
soils include the very poorly drained Bono, Mermill,
and Carlisle soils and the somewhat poorly drained
Haskins soils.

Wetness as a result of a seasonal high water table
and the clayey subsoil is a severe limitation of Blount
soils for farming. A moderate to severe erosion hazard
on the Glynwood soils is a limitation for farming.
Many of the nearly level. low lying areas of the associa-
tion are subject to ponding in wet periods unless they
are adequately drained. Moderately slow to slow per-
meability, in addition to wetness, is a severe limitation
of the major soils for many nonfarm uses. Where slope
is not limiting, Glynwood soils have fewer limitations
for building sites than Blount soils.

Farming is the major land use on this association.
Corn, soybeans, and small grain are the principal crops.

10. Blount-Pewamo association

Nearly level to gently sloping, somewhat poorly
drained and very poorly drained soils that have a
clayey and loamy subsoil; on uplands

This association occupies a strip several miles wide
that extends from the northeast to the southwest in
the western half of the county. Most areas are nearly
level to gently sloping. Some of the more sloping areas
occupy the sides of stream valleys and major drain-
ageways.

This association makes up about 24 percent of the
county. It is about 43 percent Blount soils, 19 percent
Pewamo soils, and 38 percent soils of minor extent.

Blount and Pewamo soils formed in deposits of limy
clay loam glacial till. Blount soils are somewhat poorly
drained and are nearly level to gently sloping. Pewamo
soils are nearly level and very poorly drained. They are
on broad flats and in drainageways. '

The moderately well drained Glynwood soils are
minor in this association. They occupy the more slop-
ing sides of stream valleys. Other minor soils are the
very poorly drained Mermill, Bono, and Carlisle soils
and the somewhat poorly drained Haskins soils.

Wetness caused by a seasonal high water table and
a clayey subsoil are severe limitations for Blount and
Pewamo soils for farming. Many of the nearly level,
low lying areas of these soils are subject to ponding
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during wet periods unless adequate drainage is pro-
vided. Moderately slow to slow permeability, in addi-
tion to wetness, is a severe limitation of the major
soils for many nonfarm uses.

Most of the association is farmed. Corn, soybeans,
and small grain are the major crops.

11. Blount, loamy substratum-Glynwood association

Nearly level to moderately steep, somewhat poorly
drained and moderately well drained soils that have a
clayey and loamy subsoil; on uplands

This association is in a diagonal strip that extends
from the northeast to the southwest in the northwest-
ern part of the county. Most areas are gently sloping
to moderately steep with many short slopes. A few
areas are steep.

This association makes up about 5 percent of the
county. It is about 30 percent Blount soils, loamy sub-
stratum, 25 percent Glynwood soils, and 45 percent
soils of minor extent.

The major soils formed in clay loam material under-
lain with limy loam or clay loam glacial till. Blount
soils, loamy substratum, are somewhat poorly drained
and nearly level to gently sloping. The Glynwood soils
are moderately well drained and are mainly gently
sloping to moderately steep.

Minor soils in drainageways and on level to depres-
sional areas in the association are the very poorly
drained Bono, Pewamo, and Mermill soils. The very
poorly drained Carlisle and Wallkill soils are in local
depressions or potholes. The somewhat poorly drained
Hagkins soils and the moderately well drained Rawson
soils are on small knolls.

Wetness caused by a seasonal high water table and
the clayey subsoil 1s a severe limitation of Blount,
loamy substratum soils, for farming. The hazard of
erogion is a limitation of the gently sloping to moder-
ately steep Glynwood soils. Moderately slow to slow
permeability is a severe limitation of the major soils
for some nonfarm uses.

Most of the less sloping-parts of this association are
farmed. Corn, soybeans, and small grain are the major
crops. Many of the sloping and moderately steep areas
are used for permanent pasture or woodland.

12, Glynwood-Rawson association

Gently sloping to moderately steep, moderately well
drained soils that have a loamy and cleyey subsoil; on
uplands '

This association is a single area located in the north-
west corner of the county. Most areas are gently slop-
ing to moderately steep, but a few areas are steep.

This association makes up about 4 percent of the
county. It is about 44 percent Glynwood soils, 15 per-
cent Rawson soils, and 41 percent soils of minor extent.

Glynwood and Rawson soils are moderately well
drained. The gently sloping to moderately steep Glyn-
wood soils formed in clay loam material underlain
with limy clay loam glacial till. The gently sloping to
sloping Rawson soils formed in loamy material under-
lain by limy clay to clay loam glacial till.

Minor soils include the well drained Boyer, Oshtemo,
and Spinks soils on long narrow sandy and gravelly
ridges. The very poorly drained Carlisle and Wallkill

soils are in local depressions or potholes. The very
poorly drained Pewamo and Millgrove soils are along
drainageways. The more gravelly areas near Rawson
soils commonly consist of Haney soils.

A severe erosion hazard on the sloping to moderately
steep soils is a major limitation for farming. The slow
permeability of Glynwood soils is a severe limitation
for some nonfarm uses.

Corn, soybeans, and small grain are grown on this
association, but more than half the acreage is in per-
manent pasture and woodland. Where slope is no limi-
tation and natural drainage is generally good, the
major soils in the association provide some of the best
building sites in the county. The less extensive Spinks
soils are an excellent source of sand for filling and
grading purposes.

Planning the Use and Management of
the Soils

The soil survey is a detailed analysis and evaluation
of the most basic resource of the survey area—the soil.
It may be used to fit the use of the land, including
urbanization, to the limitations and potentials of the
natural resources and the environment and to help
avoid soil-related failures in uses of the land.

During a soil survey soil scientists, conservationists,
engineers, and others keep extensive notes, not only
about the nature of the soils but also about unique as-
pects of behavior of these soils in the field and at con-
struction sites. These notes include observations of
erosion, drought damage to specific crops, yield esti-
mates, flooding, the functioning of septic systems, and
other factors relating the kinds of soil and their pro-
ductivity, potentials, and limitations under various
uses and management. In this way field experience
incorporated with measured data on soil properties
and performance is used as a basis for predicting soil
behavior.

Information in this section will be useful in applying
basic facts about the soils to plans and decisions for
use and management of soils for crops and pasture,
woodland, and many nonfarm uses, including building
sites, highways and other transportation systems, san-
itary facilities, parks and other recreational develop-
ments, and wildlife habitat. From the data presented,
the potential of each soil for specified land uses may be
determined, soil limitations to these land uses may be
identified, and costly failures in homes and other:
structures, caused by unfavorable soil properties, can
be avoided. A site can be selected where the soil prop-
erties are favorable, or practices can be planned that
will overcome the soil limitations.

Planners and others using the soil survey can eval-
uate the impact of specific land uses on the overall
productivity of the survey area or other broad planning
area and on the environment. Productivity and envi-
ronment are closely related to the nature of the soil.
Plans can be made to maintain or create a land-use
pattern in harmony with the natural soil.

Contractors can find information useful in locating
sources of sand and gravel, road fill, and topsoil. Other
information indicates the presence of bedrock, wet-
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ness, or very firm soil horizons that cause difficulty in
excavation.

Health officials, highway officials, engineers, and
many other specialists can find useful information in
this soil survey. The safe disposal of wastes, for exam-
ple, is closely related to properties of the soil. Pave-
ments, sidewalks, campsites, playgrounds, lawns, and
tr(_afs and shrubs are influenced by the nature of the
soil.

Crops and Pasture’

The major management concerns when using the
soils for crops and pasture are described in this section.
The system of land capability classification used by
the Soil Conservation Service is explained, manage-
ment of the soils by capability units is discussed, and
the predicted yields of the main crops are presented
for each soil.

This section provides information about the overall
agricultural potential and needed practices in the sur-
vey area for those in agribusiness—equipment dealers,
drainage contractors, fertilizer companies, processing
companies, planners, conservationists, and others.

The principal crops grown in the county are corn,
soybeans, winter wheat, spring oats, and mixed hay.
Also grown are smaller acreages of tomatoes, sugar
beets, and some truck crops. Only about 1 percent of
the acreage in farms is in pasture.

The different kinds of soils in Williams County vary
in their suitability for specific crops, and they require
widely different management, but some general, or
basic, management is needed on practically all of the
soils. These basic practices are maintaining an ade-
quate level of fertility, utilizing crop residue, improv-
ing drainage, controlling erosion, and using proper
tillage. Management of groups of similar soils is dis-
%wsed, under the heading “Management by Capability

nits.”

Soil fertility.—About one-fourth of the soils in the
county have dark colored surface layers. These soils
are nearly neutral in reaction and contain moderate
amounts of phosphorus and high amounts of potas-
sium., Many of the light colored soils in the county are
naturally acid and below optimum plant nutrient lev-
els. On all soils, additions of lime and fertilizer should
be based on the results of soil tests, on the need of the
crop, and on the expected level of yields. The Cooper-
ative Extension Service can help in determining the
kinds and amounts of fertilizer and lime to apply. The
current “Ohio Agronomy Guide” (6)2 also gives ferti-
lizer recommendations. The texture of the surface
layer is important in the applications of fertilizer and
herbicides. Generally, larger amounts of potassium are
needed for sandy soils than for loams or silt loams.
Loams and silt loams generally require larger amounts
than do clayey soils.

Crop residue.—The organic-matter content of Wil-
liams County soils varies from about 1 percent to about
35 percent. Dark colored sandy or loamy mineral soils
and muck soils are moderate to high in organic-matter

* CHARLES F. CUNNINGHAM, district conservationist, Soil Con-
servation Service, helped prepare this section.
13;Italic numbers in parentheses refer to Literature Cited, p.

content. Light colored soils and heavy textured dark
colored soils generally are below the optimum levels of
organic-matter content. All crop residues should be
returned to the soil to maintain or increase the content
of organic matter. Also regular additions of manure
and other organic material can help to improve soil
structure and to reduce surface crust formation. Both
soil tilth and the amount of nitrogen in the soil are
affected by the content of organic matter. Soybeans
and similar crops supply only a small amount of resi-
due, and if these are grown, the cropping system should
include cover or sod crops.

Drainage.—Soil drainage is the major management
need on about two-thirds of the soils in the county.
Crops grow well on somewhat poorly drained and very
poorly drained soils if excess water is removed by sub-
surface drains, surface drains, or land smoothing, or
by a combination of these practices. Where these prac-
tices are not used, surface ponding and excess soil
wetness slow the growth of crops. Also soils that are
not adequately drained dry out and warm up slowly,
and this delays tillage and planting.

The efficiency of artificial drainage in removing wa-
ter varies on the different kinds of soils. Surface drain-
age is generally more efficient on the clayey soils. The
lower rates of permeability allow removal of a greater
volume of surface water before it enters the soil. Pond-
ing occurs on low lying areas, even on the sandy soils,
and this water can be effectively removed by surface
drains.

Tile drains remove excess water from within the
soil. The efficiency of this artificial drainage depends
on soil permeability. Excess water is most readily re-
moved from the sandy soils, such as Gilford, Lamson,
and Rimer. Water removal is more difficult in the Col-
wood, Millgrove, Mermill, Kibbie, Dighy, Haskins, and
similar soils, but it is effective. Internal drainage is
least effective in clayey soils. Removal is fair in the
Lenawee, Hoytville, Del Ray, Pewamo, and Nappanee
soils; poor in the Toledo, Fulton, and Latty soils; and
very poor in the Paulding and Roselms soils. Although
there is much artificial drainage in Williams County,
many fields and farms remain inadequately drained.

Organic soils oxidize and subside when the pore
space is filled with air; therefore, special drainage sys-
tems are needed to control the depth and the period of
drainage. Keeping the water table at the level required
by crops during the growing season and raising it to
the surface during other parts of the year minimize
the oxidation and subsidence of organic soils.

The moderately well drained and well drained soils
do not normally need artificial drainage, but the sur-
face drains from adjacent soils run through many
areas. In some places random subsurface drains are
needed in spots of wetter soils and in seep spots.

Although excess water is the major limitation on
most of the soils in the county, some well drained and
moderately well drained soils are too dry during part
of the growing season unless rainfall is timely. The
Spinks, Ottokee, Seward, Oshtemo, Haney, St. Clair,
and Lucas soils frequently lack sufficient moisture for
growing summer crops. Careful management is needed
on these soils to help conserve soil moisture for crops.

Erosion.—Soil erosion is a major management prob-
lem on soils in the county that are gently sloping to
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very steep. These soils make up about one-third of the
county. Loss of part of the surface layer reduces soil
productivity and available water capacity and com-
monly results in heavier textured subsofl material
being mixed with the surface layer in plowing. The
heavier plow layer that results often causes serious
tilth problems. Erosion control practices commonly
used in the county are tilling on the contour; keeping
tillage to a minimum ; constructing terraces, waterways,
and diversions; utilizing crop residue; and planting
close-growing crops.

Soil blowing is a hazard on the sandy Arkport soils
and on the organic Carlisle and Edwards soils. Soil
blowing can damage these soils in a few hours if winds
are strong and the soils are dry and bare of vegetation
or surface mulch. Maintaining vegetative cover, sur-
face mulch, or rough surfaces through proper tillage
minimizes soil blowing on these soils. Windbreaks of
adapted shrubs, such as Tartarian honeysuckle or au-
tumn olive, are effective in reducing soil blowing on
the muck soils.

Tillage.—The tillage used in the county is primarily
plowing and working the soils with a conventional
plow, disk, or cultipacker. Many of the soils in the
county could be tilled by minimum tillage or no-tillage
methods. The Oshtemo, Millgrove, Mermill, Seward,
Rimer, and other sandy and loamy soils are too wet
to be plowed in spring.

For specific information regarding tillage practices
and erosion control, consult a representative of the
Williams Soil and Water Conservation District or the
Ohio Cooperative Extension Service.

Special crops.—Sugar beets and tomatoes are the
dominant special crops grown in the county. They are
well suited to drained areas of Lenawee, Latty, Hoyt-
ville, Pewamo, Toledo, and other soils that are naturally
very poorly drained. These soils have high organic-
matter content and high available water capacity. The
major limitation of these soils is soil compaction and
the resultant decline in tilth. Good tilth and physical
condition are essential if these soils are to produce
good yields of sugar beets or tomatoes.

A small acreage of truck crops is also grown in the
county. Truck crops are suited to loamy soils that warm
up early in spring, for example, the well drained Bel-
more and moderately drained Haney soils. These soils
have limited available water capacity, but they are well
suited to irrigation.

A high level of soil management is needed for suec-
cessful special crop production. Additional information
regarding management practices for special crops can
be obtained from the Ohio Cooperative Extension
Service or from field representatives of the various
commercial canneries or sugar companies operating in
states of the Northwest.

Pasture.~—~Only about 1 percent of the acreage in
farms is used for permanent pasture. This is because
only a small percentage of the acreage cannot be
cropped and because most of the forage needed is
provided by meadow crops. Many soils in the county
could be used for producing high-quality permanent
pasture.

Most areas in pasture are on eroded soils that form-
erly were cultivated, on sloping to steep soils, or on
soils that are frequently flooded. Some pastures near

farmsteads are used for feedlots or access lanes. Some
open woodlots are pastured, but they generally have
sparse forage plants.

Yields of pasture vary widely; they depend on the
kind of soil and the lay of the land. The sloping to
steep soils in pasture are in the St. Clair and Lucas
series. These soils are commonly eroded, and the water
available to plants is low because runoff is rapid. Pas-
ture plants generally grow slowly on these soils.
Pasture plants also grow slowly on the sandy Boyer,
Spinks, Oshtemo, and Ottokee soils because the avail-
able water capacity is low. Forage plants grow satis-
factorily on the less sloping St. Clair and Lucas soils
and the gently sloping Nappanee and Fulton soils, but
these soils are subject to erosion if the plant cover is
removed by tillage or is reduced by overgrazing. Severe
soil compaction occurs if livestock trample these soils
during wet periods.

The Sloan and Shoals soils on flood plains potentially
are well suited to permanent pasture. Areas of these
soils commonly are small in size and irregular in shape.
Flooding during the growing season damages cash
crops, but the soils are fertile, have high available
water capacity, and can produce good grass or grass-
legume pasture. Surface and subsurface drains help to
control excess water, especially where legumes are
grown,

Permanent pasture needs about the same manage-
ment as does cropland. Lime and fertilizer should be
applied at rates indicated by soil tests. Control of
weeds by periodic clipping and use of recommended
herbicides encourages the growth of desirable plants.
Proper stocking rates and controlled grazing also en-
courage the growth of desirable plants. Latest recom-
mendations on seeding mixtures, herbicide treatment,
and other management on specific soils can be obtained
from the Ohio Cooperative Extension Agent or from
the office of the Williams Soil and Water Conservation
District.

Irrigation.—Williams County generally receives
enough rainfall to supply moisture for crops, but in-
tervals commonly occur when rainfall is insufficient.
Supplemental irrigation of cropland or pasture during
these dry periods helps to increase the growth of crops
and forage plants.

To be suitable for irrigation, the surface layer should
be porous or able to absorb water readily. The surface
layer and subsoil should also have a high available
water capacity. The soils should be nearly level or no
more than gently sloping so that erosion is not a serious
problem. Soils should be permeable so that water and
air will move freely and prevent waterlogging, which
adversely affects plants. Good drainage is essential.

The soils in Williams County vary in their suitability
for irrigation. The sandy soils, such as the Ottokee,
Tedrow, Seward, Rimer, Boyer, Oshtemo, and Gilford
soils, are very permeable but lack adequate available
water capacity. Irrigation of these soils has to be more
frequent than on loamy soils. The soils that are most
suitable for irrigation, from the standpoint of per-
meability and available water capacity, are the Haney,
Digby, Kibbie, Colwood, Millgrove, Mermill, Rawson,
and Genesee soils. Digby, Kibbie, Colwood, Millgrove,
and Mermill soils should be artificially drained before
they are irrigated. The finer textured silty clay loam,
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clay, and silty clay soils, such as the Latty, Toledo,
Nappanee, and Paulding soils, are poorly suited to ir-
rigation because they are slowly permeable.

Before irrigation, an adequate supply of water is
necessary. Use of water in streams and ponds may be
restricted, because water rights of the downstream
users must be considered.

Additional information about the soils and their
management for irrigation is available from the
Williams County Soil and Water Conservation District
and the Ohio Cooperative Extension Agent.

Capability Grouping

Capability grouping shows, in a general way, the
suitability of soils for most kinds of field crops. The
soils are grouped according to their limitations when
they are used for field crops, the risk of damage when
they are used, and the way they respond to treatment,
The grouping does not take into account the major and
generally expensive landforming that would change
slope, depth, or other characteristics of the soils; does
not take into consideration possible but unlikely major
reclamation projects; and does not apply to rice, cran-
berries, horticultural crops, or other crops that require
special management. This classification is not a sub-
stitute for interpretations designed to show suitability
and limitations of groups of soils for forest trees, or
for engineering purposes.

In. the capability system, all kinds of soils are
grouped at three levels: the capability class, the sub-
class, and the unit. These levels are described in the
following paragraphs.

CAPABILITY CLASSES, the broadest groups, are des-
ignated by Roman numerals I through VIII. The
numerals indicate progressively greater limitations
and narrower choices for practical use, defined as
follows:

Class I soils have few limitations that restrict their

use.

Class II soils have moderate limitations that reduce
the choice of plants or require moderate conser-
vation practices.

Class IIT soils have severe limitations that reduce
the choice of plants, require special conservation
practices, or both.

Class IV soils have very severe limitations that re-
duce the choice of plants, require very careful
management, 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 VII soils have very severe limitations that
make them unsuitable for cultivation.

Class VIII soils and landforms have limitations 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, 8, or ¢, to the class numeral, for example, Ile.
The letter ¢ shows that the main limitation is risk of
erosion unless close-growing plant cover is maintained;

TABLE 1.—Capability classes and subclasses

[Miscellaneous areas excluded. Absence of an entry means no

acreage]
Major management concerns (Subclass)
Total
Class .
acreage Erosion Wetness S{Hl
(e) (w) problem
(s)
Acres Acres Acres
I [__
II 196,310 74,300 122,010 |
III 64,122 18.882 39,508 5,732
IX 3,908 3,684 224 |
vi| 947 | 947 -
VII 949 949 N
VIII _ —

2w shows that water in or on the soil interferes with
plant growth or cultivation (in some soils the wetness
can be partly corrected 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 too cold or too dry.

In class I 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,
though they have other limitations that restrict their
use to pasture, woodland, wildlife, or recreation.

The acreage of soils in each capability class and
subclass is indicated in table 1. All land in the county
except borrow pits, gravel pits, Urban land, and other
miscellaneous areas is included. Some of the soils that
are well suited to crops and pasture, for example,
soils in capability classes I and II, are now used for
woodland or other low intensity uses. Data in this
table can be used to determine the farming potential
of the area.

The capability unit is identified in the description of
each soil map unit in the section “Descriptions of the
Soils.” Capability units are soil groups within the
subclasses. The soils in one capability unit are enough
alike to be suited to the same crops and pasture plants,
to require similar management, and to have similar
productivity. Thus, the capability unit is a convenient
grouping for making many statements about manage-
ment of soils. Capability units are generally designated
by adding an Arabic numeral to the subclass symbol,
for example, ITe-4 or Ille-2.

Management by capability units

In the following pages are descriptions of the capa-
bility units used in Williams County. Udorthents,
Urban land, Gravel pits, Made land, and Sand pits
were not assigned to a capability unit.

The descriptions of the capability units give the
properties and qualities of the soils within the unit.
Because the soils in any one capability unit have about
the same limitations and similar risks of damage, they
need about the same kind of management. In some
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units, there are one or two soils that have properties
or qualities different from those of the rest of the soils
in the group. These exceptions are included in a capa-
bility unit because they have a small acreage that does
not justify a separate description, or they are similar
in many respects to the other soils in the unit. By
including exceptions, the number of capability units
is kept to a practical minimum. The exceptions are
noted if there is a significant difference for either use
or management,

Low, medium, or high available water capacity re-
fers to the normal root depth of commonly grown
field crops. The depth of the rooting zone refers to the
depth of soil to a root restricting layer, such as dense
clay, compact till, highly calcareous material, or bed-
rock.

These descriptions note the dominant limitations of
the soils for farm use, but they do not give specific
recommendations for overcoming them. Erosion con-
trol or drainage, for example, can be achieved by
many methods or combinations of practices on any
given field of any kind of soil. For specific information
regarding erosion varieties, or other management
practices, the reader should contact the local soil and
water conservation district or the Ohio Cooperative
Extension Agent.

CAPABILITY UNIT Ile-1

The soils in this unit are nearly level to gently slop-
ing and are moderately well drained to well drained.
They are on stream terraces, beach ridges, and up-
lands. They have a moderately deep to deep root zone,
a moderate to high available water capacity, and a
moderate to high productivity potential. Permeability
is moderate or moderately rapid in the upper layers
but very slow to rapid in the lower layers. The under-
lying material ranges from clay to sand and gravel.

A moderate erosion hazard is the major limitation
for farming. Maintaining fertility, soil structure, and
organic-matter content are also management concerns.
Contour farming and minimum tillage are commonly
used as erosion control measures.

These soils are suited to all row, small grain, hay,
and pasture crops commonly grown in the county. They
are well suited to most specialty and fruit crops. Ir-
rigation is effective in dry years.

CAPABILITY UNIT Ile-2

The soils in this unit are gently sloping and moder-
ately well drained. They are on moraines, till plains,
and lake plains, mainly along slope breaks to the major
streams and tributaries in the county. They have a
moderately deep to deep root zone, moderate available
water capacity, and a moderate productivity potential.
Permeability is moderately slow to slow. Eroded spots
are sticky when wet and droughty in dry seasons.

A moderate erosion hazard is the major limitation
for farming. Maintaining fertility, soil structure, and
organic-matter content are concerns if the soils are
cultivated. Drainage is not generally needed except in
occasional small wet spots. Contour farming and mini-
mum tillage are commonly used as erosion control
measures. :

These soils are suited to row, small grain, hay, and
pasture crops commonly grown in the county.

CAPABILITY UNIT 1le-3

The soils in this unit are gently sloping and are
moderately well drained or well drained. These sandy
soils are on low knolls throughout the county and
along the edge of the lake plain. They have a moder-
ately deep to deep root zone, low available water
capacity, and moderate productivity potential. Per-
meability is moderately rapid to rapid, but some soils
have clayey layers in the lower subsoil that are very
slowly permeable.

A moderate erosion hazard and a moderate drought
hazard are the major limitations of these soils. Main-
taining fertility and organic-matter content are man-
agement concerns. Minimum tillage and contour farm-
ing aid in controlling erosion. In the spring, soil
blowing is a hazard in cultivated fields and in areas
without a plant cover. A few wet spots may need to be
drained, but deep ditching may be necessary to reach
an outlet. Excavations for subsurface drains may cave
in. Sand tends to sift into installed tile and eventually
plugs it.

These soils are suited to row, small grain, hay, and
pasture crops commonly grown in the county. They
are not well suited to specialty crops unless carefully
managed. The soils are suited to orchards if irrigated.

CAPABILITY UNIT Ile-4

The soils in this unit are gently sloping and some-
what poorly drained. They are on the Wabash and
Fort Wayne Moraines and along slope breaks to the
major streams of the county. They have a seasonal
high water table and stay wet until late in spring unless
they are drained. These soils have a moderately deep
to deep root zone, moderate to high available water
capacity, and a moderate productivity potential. Per-
meability is slow to moderately slow.
~ An erosion hazard is the major limitation for farm-
ing. Maintaining a good vegetative cover and use of
minimum tillage will help reduce the hazard of erosion.
The seasonal high water table is also a limitation.
Subsurface drains are effective where adequate outlets
are available. Maintaining good soil structure is a
management concern.

These soils are suited to all field crops commonly
grown in the county. They are suited to pasture and to
some specialty crops.

CAPABILITY UNIT Ilw-1

The soils in this unit are nearly level and are mod-
erately well drained to well drained. They are on flood
plains adjacent to the major streams in the county.
These soils are subject to occasional flooding. They
have a deep root zone, a moderate to high available
water capacity, and high productivity potential, Per-
meability is moderate to moderately rapid.

The hazard of flooding is the principal limitation of
these soils. Eel soils lie a little lower and are flooded
more often and for a longer duration than the other
soils in this unit. Scouring from past flooding often
leaves surfaces somewhat uneven. Flood debris may
hamper field operations. Subsurface drainage is not
normally needed on these soils, but surface drains can
be used to remove standing water from low areas.

These soils are well suited to row crops, such as
corn and soybeans. Winter and early spring floods
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frequently damage small grain crops. These soils are
well suited to specialty crops, but flood control mea-
sures are necessary. They are well suited to irrigation.

CAPABILITY UNIT IIw-2

The soils in this unit are nearly level and somewhat
poorly drained. They are on flood plains bordering the
major streams in the county. These soils are subject
to flooding. They have a deep root zone, moderate to
high available water capacity, and high productivity
potqgtial. Permeability is moderate to moderately
rapid.

A seasonal high water table and the hazard of flood-
ing are the major limitations for farming. The
seasonal high water table can be lowered by subsurface
drains if suitable outlets are available. Surface wetness
and ponding can be reduced by shallow ditches and by
diversions at the base of adjacent slopes.

Drained areas are well suited to row crops, such as
corn and soybeans, but are of limited use for small
grain and most hay crops. Water-tolerant hay and
pasture plants should be grown. Frequently flooded
areas should be protected by trees or by grass.

. CAPABILITY UNIT IIw-3

The soils in this unit are nearly level to gently
sloping and somewhat poorly drained. They are on the
lake plain, terraces, and uplands throughout the
county. They have a seasonal high water table and
stay wet until late in spring unless they are drained.
These soils have a moderately deep to deep root zone,
moderate to high available water capacity, and moder-
ate productivity potential. Permeability is mostly mod-
erate. Some soils have clayey layers in the lower part
of the subsoil that are slowly or very slowly permeable,
and others have sandy substrata that are rapidly
permeable.

Wetness is the major limitation. Erosion is a hazard
on long, gentle slopes. The seasonal high water table
can be lowered by subsurface drains where adequate
outlets are available.

These soils are well suited to all row, small grain,
hay, and pasture crops commonly grown in the county.
These soils can be continuously cultivated if well man-
aged. They are suited to specialty crops. They are also
suited to irrigation. Farming on the contour helps
reduce erosion caused by runoff.

CAPABILITY UNIT IIw-4

Rimer loamy fine sand, 0 to 3 percent slopes, is the
only soil in this unit. It is nearly level to gently slop-
ing, sandy textured, and somewhat poorly drained. It
occurs in scattered areas on the lake plain and in parts
of beach ridge systems. It has a moderately deep root
zone, low to moderate available water capacity, and
moderate to low productivity potential. Permeability
is rapid to moderately rapid in the upper part. The
clayey layers in the lower part of the subsoil and
substratum are very slowly permeable.

A seasonal high water table is the major limitation
for farming. The soil responds well to subsurface
drainage where outlets are available. Pump drainage
is needed where ditch outlets are unsatisfactory. Soil
blowing is also a hazard if the soil is not protected by
a vegetative cover.

This soil is well suited to all field erops commonly
grown in the county. It can be row cropped frequently
if well managed. The soil should be kept under vegeta-
tion or stubble as much as possible to reduce the hazard
of soil blowing. It is suited to irrigation.

CAPABILITY UNIT Iiw-5

The soils in this unit are nearly level and somewhat
poorly drained. They are on the Wabash and Fort
Wayne moraines and along slope breaks to the major
streams of the county. They have a seasonal high water
table and stay wet until late in spring unless drained.
These soils have a moderately deep to deep root zone,
moderate to high available water capacity, and a mod-
erate productivity potential. Permeability is slow to
moderately slow.

Wetness is the major limitation. The seasonal high
water table can be lowered by subsurface drains where
adequate outlets are available. Maintaining good soil
structure is a management concern.

These soils are suited to all field crops commonly
grown in the county. They are also suited to pasture
and to some specialty crops.

CAPABILITY UNIT IIw-6

The soils in this unit are nearly level and very poorly
drained. They occur throughout the county on the lake
plain, terraces, and uplands. They have a moderately
deep to deep root zone, high to moderate available
water capacity, and very high productivity potential.
Permeability is mostly moderate to moderately slow.
A few soils have sandy and gravelly material below a
depth of 28 inches that has moderately rapid perme-
ability. Other soils have clayey materials in the lower
part of the subsoil and substratum that are very slowly

- permeable.

Wetness is the major limitation of these soils. Main-
taining good structure is a management concern in
most of the soils. The seasonal high water table can
be lowered by subsurface drains where adequate out-
lets are available.

These soils are well suited to all row crops, small
grain, hay, and pasture crops commonly grown in the
county. They are also well suited to specialty crops.
The soils can be used intensively for row crops if well
managed.

CAPABILITY UNIT IIw=7

The soils in this unit are nearly level and very poorly
drained. They occur throughout the county on the
lake plain and uplands. They have a deep root zone,
high available water capacity, and high productivity
potential. Permeability is moderately slow to slow.

Wetness is the major limitation of these soils. Main-
taining good structure is a concern if the soils are
worked when wet. The seasonal high water table can
be lowered by subsurface drains. Surface ponding can
be controlled by surface drains where adequate outlets
are available,

These soils are well suited to all crops commonly
grown in the county if adequately drained and are
suited to some specialty crops. The soils can be con-
tinuously row cropped if well managed. They are suited
to irrigation.
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CAPABILITY UNIT IIw-8

The soils in this unit are nearly level and very
poorly drained. They are in depressions on the up-
lands and along some drainageways. Organic layers
begin at a depth of 16 to 40 inches. Permeability is
moderate to slow in the upper layers and moderately
rapid to rapid in the organic layers. The soils have a
deep root zone, a high available water capacity, and a
high productivity potential.

Severe wetness is the major limitation. Maintaining
good structure and tilth of the surface layer is a
management concern, especially if the soils are worked
when wet. Subsurface drainage, surface drainage, and
diversions to control runoff from adjacent slopes re-
duce wetness in these soils. Pump drainage is some-
times used when outlets for subsurface drainage are
not available.

Drained areas of these soils are well suited to row
crops, such as corn. The hazards of flooding or ponding
are limitations to small grain and certain hay crops.
Where the soils are used for hay or pasture, water-
tolerant plants should be grown.

CAPABILITY UNIT IIw-9

The soils in this unit are nearly level and very
poorly drained. They are on lake plains and terraces
adjacent to major streams. These soils formed in
stratified medium to coarse textured materials, They
have a deep root zone, a moderate available water
capacity, and a high productivity potential. Perme-
ability is moderate to moderately rapid.

Wetness is the major limitation. The seasonal high
water table can be lowered by subsurface drains where
adequate outlets are available. The cut banks of tile
trenches, however, are likely to cave. Also, sand can
wash into and plug the tile.

These soils are well suited to all row, small grain,
hay, and pasture crops commonly grown in the county
and to some specialty crops. They can be planted fre-
quently to row crops if well managed. They are suited
to irrigation.

CAPABILITY UNIT Ille-1

The soils in this unit are sloping and are moderately
well drained. They occur on terraces adjacent to
major streams, on the uplands, and on the lake plain.
They have a moderately deep to deep root zone, moder-
ate to high available water capacity, and moderate
to high productivity potential. Permeability is moder-
ate to moderately rapid in the upper layers but ranges
from very slow to rapid in the lower layers. These
soils are underlain by materials ranging from clay to
sand and gravel.

A severe erosion hazard is the major limitation of
these soils if they are cropped. Maintaining fertility,
good soil structure, and organic-matter content are
management concerns if they are frequently-cultivated.

These soils are suited to grain, hay, and pasture
crops commonly grown in the county. They are not
well suited to specialty crops unless carefully managed.
Erosion losses can be minimized if crops are grown
that provide vegetative cover during most of the grow-
ing season. Management practices, such as contour
farming, terraces and diversions, help to control

erosion. Areas in pasture will erode if stand density is
reduced by overgrazing.

CAPABILITY UNIT ILle-2

The soils in this unit are gently sloping to sloping
and are moderately well drained. They occur on the
Wabash and Fort Wayne Moraines and along slope
breaks to the major streams of the county. They have
a moderately deep to deep root zone, moderate available
water capacity, and moderate productivity potential.
Permeability is moderately slow to very slow. Some
soils are moderately eroded.

A severe erosion hazard is the major limitation of
these soils. Maintaining soil structure and organic-
matter content are concerns if the soils are cultivated.

These soils are suited to the grain, hay, and pasture
crops commonly grown in the county. They are not
well suited to specialty crops. Practices to control
erosion, such as terraces, should be used if row crops
are grown. Crops that provide a vegetative cover dur-
ing most of the growing season will minimize the
erosion hazard. Controlled grazing to provide adequate
pasture cover will also help control erosion.

CAPABILITY UNIT IIle-3

Blount loam, 2 to 6 percent slopes, moderately
eroded, is the only soil in this unit. It is somewhat
poorly drained. This soil is on the upland till plains
and moraines along drainageways and on low rises. It
has a moderately deep root zone, moderate available
water capacity, and moderate productivity potential.
Permeability is slow to moderately slow.

A severe erosion hazard is the major limitation of
this soil. Maintaining good structure and organic-
matter content are management concerns if the soil is
cultivated. Wetness is also a limitation, and subsurface
;irle)llinage is needed to lower the seasonal high water
able.

This soil is suited to grain, hay, and pasture crops
commonly grown in the county. It is not well suited to
specialty crops. The hazard of erosion is minimized if
row crops are grown with appropriate erosion control
practices. Crops that provide a vegetative cover during
most of the growing season also minimize the erosion
hazard. Pastures should be managed to provide ade-
quate cover for erosion control.

CAPABILITY UNIT Ille—4

The soils in this unit are sloping to moderately
steep and are well drained. They are on beach ridges
and terraces adjacent to major streams in the county.
They have a moderately deep to deep root zone, low
available water capacity, and low to moderate pro-
ductivity potential. Permeability is moderately rapid
to rapid. These soils formed in deposits of sand or
sand and gravel. '

Severe erosion and drought hazards are the major
limitations. Soil blowing is a problem on the more
sandy soils. The organic-matter content is low but can
be increased by incorporating crop residues and green
manure crops into the surface layer.

These soils are suited to all grain, hay, and pasture
crops commonly grown in the county. Yields are low
in dry years. Erosion control practices; such as terraces
and crop rotations or minimum tillage, should be used
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to control runoff. Overgrazing of pastures should be
avoided because of the erosion hazard.

CAPABILITY UNIT IIw-1

The soils in this unit are nearly level and very poorly
drained. They are on flood plains adjacent to the major
streams in the county. They have a deep root zone,
moderate to high available water capacity, and high
productivity potential. Permeability is moderately slow
to moderately rapid.

Wetness from a seasonal high water table is the
major limitation. The hazard of frequent flooding is
also a limitation. Subsurface and surface drains re-
move excess water where adequate outlets are available.
Runoff from adjacent slopes can be intercepted by
diversions along the base of the slope. Maintaining
soil structure in the silty clay loam soils is a manage-
ment concern, because the soils are frequently tilled
or pastured when wet.

If these soils are drained, they are suited to row
crops, such as corn and soybeans. Winter grains are
not generally grown because of winter and spring
flooding damage. Areas that are flooded frequently
throughout the year should be used for pasture or
woodland.

CAPABILITY UNIT Iw-2

The soils in this unit are nearly level and are very
poorly drained. They occur on the lake plain and in
depressions on till plains and moraines. They have a
deep root zone, moderate available water capacity, and
moderate to high productivity potential. Permeability
is slow to very slow.

Excess wetness is the major limitation of these soils.
They have a seasonal high water table and are subject
to surface ponding during winter and spring. Main-
taining good soil structure is difficult if the soils are
frequently tilled or .grazed when wet. A combination
of surface and subsurface drainage is commonly needed
to remove the excess water from the soils.

These soils are suited to row, small grain, hay, and
pasture crops. Ponding is a hazard to winter wheat
in improperly drained areas. Some of these soils are
suited to certain specialty crops.

CAPABILITY UNIT IlIw-3

The soils in this unit are nearly level to gently
sloping and are somewhat poorly drained. They are on
slight rises on lake plains. They have a moderately
deep root zone, moderate available water capacity, and
moderate productivity potential. Permeability is slow
to very slow,

Excess wetness is the major limitation of these soils.
Soil erosion is also a limitation in gently sloping areas.
Maintaining good soil structure is a problem, especially
if the soils are tilled when wet. Soils with a silty clay
loam surface layer are subject to crusting after heavy
rains. The seasonal high water table can be lowered by
subsurface drains, but they are only moderately effec-
tive in the more clayey soils.

These soils are suited to row, small grain, hay, and
pasture crops commonly grown in the county. The
nearly level soils are suited to a slightly more intensive
cropping system than the gently sloping soils. Cropping

systems should include some grasses and legumes.
These crops help maintain good soil structure.

CAPABILITY UNIT IIIw-4

Carlisle muck is the only soil in this unit. It is nearly
level and is very poorly drained. This organic soil
occurs in small to large depressions on uplands. It has
a_deep root zone, high available water capacity, and a
high productivity potential. Permeability is moderately
slow to moderately rapid.

Wetness is a very severe hazard, and soil blowing
is a severe hazard. Wetness is a result of a high
water table and runoff from adjacent slopes. In some
areas the runoff can be intercepted by diversions.
Where outlets are available, subsurface drainage sys-
tems are commonly used to lower the water table. Soil
blowing is a hazard when the surface is dry and
exposed.

Drained areas are well suited to row crops and some
specialty crops but are of limited use for small grain
and certain hay crops. Ponding in winter and spring
limits small grain and certain hay crops. Where the
soil is used for hay or pasture, water-tolerant plants
should be selected. Excessive tillage accelerates oxida-
tion of the organic matter in the soil and should be
avoided.

This soil is suited to irrigation.

CAPABILITY UNIT IlIs-1

The soils in this unit are nearly level to gently
sloping and moderately well drained or well drained.
They occupy beach ridges, sandy knolls on the lake
plain, and terraces along the major streams in the
county. These soils formed in sand or sand and gravel.
They have a moderately deep to deep root zone, a low
available water capacity, and a moderate productivity
potential. Permeability is moderately rapid to rapid.

A severe drought hazard is the major limitation.
Soil blowing is a hazard in cultivated and open fields.
The organic-matter content is low but can be increased
by incorporating crop residues and green manure crops
into the soil. _

These soils are suited to row, small grain, hay, and
pasture crops commonly grown in the county. Cropping
systems should include small grain, grasses, and
legumes. Early maturing crops are the more successful
on these soils because of droughtiness in summer.

CAPABILITY UNIT IVe-1

The soils in this unit are sloping to moderately
steep and are moderately well drained. They occupy
positions on the Wabash and Fort Wayne Moraines
and along slope breaks to the larger streams through-
out the county. They have a moderately deep root zone,
moderate available water capacity, and moderate pro-
ductivity potential. Permeability is slow to very slow.
These soils are moderately eroded.

A severe erosion hazard is the major limitation for
farming. Maintaining fertility, good soil structure, and
organic-matter content are management concerns. Ser-
ious compaction and destruction of soil structure
occurs in areas where these soils have been worked or
pastured while too wet.

These soils are suited to all row, small grain, hay,
and pasture crops commonly grown in the county,
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but yields are reduced by erosion damage and soil
structure problems. Tillage and seedbed preparation
should be minimal. Minimum tillage lessens soil strue-
ture damage and surface crusting problems. Crop rota-
tions should include crops that provide good vegetative
cover in most years. Hay and pasture should be man-
aged so that an adequate vegetative cover protects the
soils from erosion.

CAPABILITY UNIT IVe-2

Boyer gravelly loamy sand, 12 to 18 percent slopes,
is the only soil in this unit. It is moderately steep
and well drained. This soil is mainly on outwash plains
and stream terraces. It has a moderately deep root
zone, a low available water capacity, and a low to
moderate productivity potential. Permeability is mod-
erately rapid. .

A severe erosion hazard is the major limitation for
farming. Droughtiness is also a limitation and reduces
crop yields in dry years.

Organic-matter content is low. It can be increased
and droughtiness can be reduced by incorporating
green manure crops and crop residues into the surface
layer.

This soil is suited to row, hay, and pasture crops
commonly grown in the county. All crop yields are
reduced in extended dry periods. Erosion can be con-
trolled by minimum tillage, by leaving crop residue
on the surface, and by a cropping system which pro-
vides close growing crop cover most of the time. Hay
and pasture should be managed so that an adequate
vegetative cover protects the soil from erosion.

CAPABILITY UNIT IVw-1

The soils in this unit are nearly level and are very
poorly drained. These organic soils are in small to
large depressions on uplands. They have a moderately
deep to deep root zone, high available water capacity,
and a moderate to high productivity potential. Per-
meability is moderately rapid. Marl is at a depth of
about 1 to 4 feet.
~ Wetness is a very severe hazard and soil blowing is
a severe hazard. Wetness is caused by a high water
table and a concentration of runoff from adjacent
slopes. Where outlets are available, subsurface drainage
systems are commonly used to lower the water table.
Soil blowing occurs when the surface of the muck is
dry and exposed.

Drained areas are well suited to row crops, such as
corn, but are of limited use for small grain and certain
hay crops. Ponding in winter and in spring is the
major limitation for small grain, especially winter
wheat, and for certain hay crops. Where the soils are
used for hay or pasture, water-tolerant plants should
be selected. Excessive tillage accelerates oxidation of
the organic matter. Soil blowing can be reduced by
keeping the soils under a vegetative cover.

CAPABILITY UNIT Vie-1

The soils in this unit are moderately steep to steep
and are moderately well drained. They are on the
Wabash and Fort Wayne Moraines and along slope
breaks to the major streams elsewhere in the county.
They have a moderately deep root zone, moderate avail-
able water capacity, and moderate productivity poten-

tial. Permeability is slow to very slow. These soils are
moderately eroded.

A severe erosion hazard is the major limitation of
these soils. They are best suited to legume-grass
meadows or pastures. Soil compaction occurs if the
soils are pastured when wet.

These soils are suited to hay and pasture crops
commonly grown in the county. They are generally
not suited to row crops. Meadow is commonly reseeded
with winter grain, but tillage should be minimal.

CAPABILITY UNIT VIle-1

Glynwood loam, 18 to 40 percent slopes, moderately
eroded, is the only soil in this unit. It is steep to very
steep and is moderately well drained. It is on the
Wabash and Fort Wayne Moraines and along slope
breaks to the major streams and their tributaries
throughout the county. It has a moderately deep root
zone, moderate available water capacity, and low to
moderate productivity -potential. Permeability is slow. .

A very severe erosion hazard is the main limitation
of this soil. It is not suited to cultivated crops or hay.
Operating equipment on these slopes is hazardous.

This soil is suited to pasture plants commonly grown
in the area. Protection from overgrazing is needed to
maintain an adequate vegetative cover to control
erosion.

Yields Per Acre

The average yields per acre that can be expected of
the principal crops under a high level of management
are shown in table 2. 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. Absence of an estimated yield indicates that
the crop is not suited to or not commonly grown on
the soil or that a given crop is not commonly irrigated.

The estimated yields were based mainly on the ex-
perience and records of farmers, conservationists, and
extension agents. Results of field trials and demon-
strations and available yield data from nearby counties
were also considered.

The yields were estimated assuming that the latest
soil and crop management practices were used. Hay
yields were estimated for the most productive varieties
of grasses and legumes suited to the climate and the
soil. A few farmers may be obtaining average yields
higher than those shown in table 2.

The management needed to achieve the indicated
yields of the various crops depends on the kind of soil
and the crop. Such management provides drainage,
erosion control, and protection from flooding; the
proper planting and seeding rates; suitable high-
yielding crop varieties; appropriate tillage practices,
including time of tillage and seedbed preparation and
tilling when soil moisture is favorable; control of
weeds, plant diseases, and harmful insects; favorable
soil reaction and optimum levels of nitrogen, phos-
phorus, potassium, and trace elements for each crop;
effective use of crop residues, barnyard manure, and
green-manure crops; harvesting crops with the small-
est possible loss; and timeliness of all fieldwork.

For yields of irrigated crops, it is assumed that the
irrigation system is adapted to the soils and to the
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crops grown; that good quality irrigation water is
uniformly applied in proper amounts as needed; and
that tillage is kept to a minimum.

The estimated yields reflect the productive capacity
of the soils for each of the principal crops. Yields are
likely to increase as new production technology is de-
veloped. 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 2 are grown
in the survey area, but estimated yields are not in-
cluded because the acreage of these crops is small. The
local offices of the Soil Conservation Service and the
Cooperative Extension Service can provide informa-
tion about the management concerns and productivity
of the soils for these crops.

Cow-acre-days are not given for pasture in the
table. They can be calculated from the hay yields indi-
cated in table 2 by converting tons of hay to pounds
by multiplying tons by 2,000 and then dividing by 40.
The result is the cow-acre-days per year of pasture.
Example: 5-ton hay yield X 2,000 = 10,000 pounds.
10,000 divided by 40 = 250 cow-acre-days per year of
pasture.

Woodland Management and Productivity *

The primitive forest of Williams County was tall
and dense, except for a few hundred acres of oak open-
ings in Northwest Township. It was timbered with the
common varieties, most of which still grow in the re-
maining small woodlands of the county.

These varieties include American elm, American
beech, bur oak, white ash, red maple, sugar maple,
American basswood, American sycamore, black oak,
northern red oak, white oak, black ash, ironwood,
Ohio buckeye, black walnut, eastern white pine,
yellow-poplar, and American chestnut. The understory
is often dogwood, elder, black haw, plum, choke
cherry, wild crab, prickly ash, paw paw, and sumac.

The earliest settlers hewed their homes out of this
wilderness. They grew corn under girdled trees and
rounded out their diets with game and wild berries.

Settlement increased during the canal boom of the
1830°’s and 1840’s. Many settlers came to this area
from Southeast Ohio and Pennsylvania, where the soil
was becoming exhausted.

The forest stood between these pioneers and sub-
sistence agriculture. Until a plot had been cleared and
food crops planted, the threat of starvation was ever
present.

It is understandable how a tremendous forest re-
source was wantonly destroyed under these conditions.
Even such a scarce and valuable species as black wal-
nut was cut for fencing.

Today only about 10 percent of the county remains
in tree cover. These areas are mainly small scattered
woodlots. The woodland pattern is heaviest in the up-
lands of the northwest corner of the county.

Table 3 contains information useful to woodland
owners or forest managers planning use of soils for
wood crops. Mapping unit symbols for soils suitable

® A. NoOrrIS QUAM, woodland conservationist, Soil Conservation
Service, helped prepare this section.

for wood crops are listed, and the ordination (wood-
land suitability) symbol for each soil is given. All
soils bearing the same ordination symbol require the
same general kinds of woodland management and have
about the same potential productivity.

The first part of the ordination symbol, a number,
indicates the potential productivity of the soils for im-
portant trees. The number 1 indicdtes very high pro-
ductivity; 2, high; 3, moderately high; 4, moderate;
and 5, low. The ‘second part of the symbol, a letter,
indicates the major kind of soil limitation. The letter
2 indicates stoniness or rockiness; 1w, excessive water
in or on the soil; ¢, toxiec substances in the soil; d, re-
stricted root depth; ¢, clay in the upper part of the
soil; s, sandy texture: f, high content of coarse frag-
ments in the soil profile; and 7, steep slopes. The letter
o indicates insignificant limitations or restrictions. If
a soil has more than one limitation, priority in plac-
ing the soil into a limitation class is in the following
order: x,w, t, d, e, s, f, and r.

In table 3 the soils are also rated for a number of
factors to be considered in management. Slight,
moderate, and severe are used to indicate the degree
of major soil limitations.

Ratings of the erosion hazard indicate the risk of
loss of soil in well managed woodland. The risk is
slight if the expected soil loss is small, moderate if
some measures are needed to control erosion during
logging and road construction, and severe if intensive
management or special equipment and methods are
needed to prevent excessive loss of soil.

Ratings of equipment limitation reflect the char-
acteristics ‘and conditions of the soil that restrict use
of the equipment generally needed in woodland man-
agement or harvesting. A rating of slight 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 modi-
fication in management or equipment; severe indicates
a seasonal limitation, a need for special equipment or
management, or a hazard in the use of equipment.

Seedling mortality ratings indicate the degree that
the soil affects expected mortality of planted tree
seedlings. Plant competition is not considered in the
ratings. Seedlings from good planting stock that are
properly planted during a period of sufficient rainfall
are rated. A rating of slight indicates that the ex-
pected mortality of the planted seedlings is less than
25 percent; moderate, 25 to 50 percent; and severe,
more than 50 percent.

Considered in the ratings of windthrow hazard are
characteristics of the soil that affect the development
of tree roots and the ability of the soil to hold trees
firmly., A rating of slight indicates that trees in
wooded areas are not expected to be blown down by
commonly occurring winds; moderate that some trees
are blown down during periods of excessive soil wet-
ness and strong winds; and severe, that many trees
are blown down during periods of excessive soil wet-
ness and moderate or strong winds. '

The potential productivity of merchantable or im-
portant trees on a soil is expressed as a site index.
This index is the average height, in feet, that domi-
nant and codominant trees of a given species attain in
a specified number of years. The site index applies to
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TABLE 2.—Yields per acre of crops and pasture

[All yields were estimated for a high level of management in 1975. Absence of a yield figure indicates the crop is seldom grown or

is not suited]

: Wheat, Grass-
Soil name and map symbol Corn Soybeans winter Oats legume hay

Arkport: Bu Bu Bu Bu Ton

ApB 90 32 40 5 3.5
Belmore:

BIB 90 30 40 80 4.0
Blount:

BnA, BoA 110 40 50 76 4.6

BnB, BnB2, BoB 105 36 48 74 4.6
Bono:

Bp 120 40 | 80 45
Boyer:

BrB 85 36 40 76 3.8

BrC _ 70 26 32 66 3.6

BsD 26 56 34
Carlisle:

Ca 120 42
Ceresco:

Ce 105 40 4.0
Cohoctah:

Ch 120 45 4.8
Colwood:

Cp 130 45 55 88 5.5
Del Rey:

DeA, DA 110 38 46 72 4.5

DeB, DfB 105 36 42 66 4.5
Digby:

DgA 110 40 46 80 44

DmA - 115 42 48 82 4.6
Edwards:

Ed 110 38
Eel:

Ee 120 42 5.0
Fulton:

FsA, FuA 100 38 38 70 3.8

FsB, FuB 95 35 40 70 3.8
Genesee:

Ge 120 42 5.0
Gilford:

Gf 125 48 50 88 5.4
Glynwood:

GIB 95 35 45 78 4.0

GiB2 90 30 38 72 3.8

GIC 90 33 40 75 3.8

GIC2 85 28 32 65 3.8

GID2 oo ——— 30 65 3.6

GIE2 3.4
Haney:

HaB 100 40 48 80 4.4

1 HeB 100 38 46 82 4.4

tHeC 95 34 44 78 4.2
Haskins:

HkA 105 40 46 76 4.0

HnA 110 42 46 8 4.4
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TABLE 2.—Yields per acre of crops and pasture—Continued

Soil name and map symbol Corn Soybeans ‘v?r,i};&z% Oats leg(‘;lﬁgsﬁ ay

Hoytville: Bu Bu Bu Bu Ton

Hyv 120 42 50 78 5.0
Kibbie:

KIA 115 40 50 78 4.6

KIB 110 38 45 75 4.2
Lamson:

La 130 48 50 80 5.4
Landes:

Lb S 95 32 40 75 4.0
Latty:

Le 115 42 45 75 5.0
Lenawee:

[ - 110 38 48 75 5.0
Lucas:

LuB2 85 30 40 75 3.6

LuC2 _ - 80 20 30 70 3.0

LuD? e | ;e 24 55 2.8
Martisco:

Ma o 100 34
Mermill:

Md U 125 44 50 85 5.4
Millgrove:

Mh 125 40 50 85 5.4

MK e 115 35 45 85 5.4
Nappanee:

NnA, NpA _ —_— - 95 36 40 70 3.8

NnB - 85 32 40 72 3.8
Oshtemo:

OB e — 80 28 35 70 3.0

orC e 70 24 30 65 2.5

OsB 85 30 40 75 8.6
Ottokee:

O1B 90 34 40 75 3.5
Paulding:

Pa o ——— 105 40 42 70 4.0
Pewamo:

Pm 120 45 48 5 5.0
Rawson:

RIB —_——— 100 35 42 82 4.0

RIC, RmC _.._ 95 30 38 76 3.8

RMB 105 38 46 84 4.2
Rimer:

RAA e - 95 36 40 75 4.0
Roselms:

RsA, RsB - —_— — 65 30 30 55 8.5
St. Clair:

SbB2 95 35 40 70 3.5

SbC2 e e 85 30 35 60 3.2

SbD2 o ___ ——e e _ 30 50 3.0
Seward

SdB N 90 30 34 75 3.5
Shinrock:

SgB o __ — 110 40 50 80 4.5

SgC e _ - 105 32 45 74 4.2
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TABLE 2.—Yields per acre of crops and pasture—Continued

Soil name and map symbol Corn Soybeans ‘vﬁ’i}ﬁ% Oats legil;ﬁzsk;ay

Shoals Bu Bu Bu Bu Ton

Sh 115 o 2 Y A, 5.0
Sloan:

Sn, S0 —mmeo 120 42 ——- 5.0
Spinks

SpB ——— - 80 27 35 70 3.0

SpC 70 24 30 65 2.0
Toledo

To 120 42 45 75 5.0
Tuscola variant:

TuB 110 40 50 80 4.5

TuC 100 35 45 75 4.0
Udorthents:

ud.
Urban land:

Ur.
Wallkill:

We 100 40 4.5
Wallkill variant:
- Wk 10 40 4.5

* This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and

behavior of the whole mapping unit.

fully stocked, even-aged, unmanaged stands (11). Im-
portant trees are those that woodland managers gen-
erally favor in intermediate or improvement cuttings.
They are selected on the basis of growth rate, quality,
value, and marketability.

Trees to plant are those that are suitable for com-
mercial wood production and that are suited to the
soils.

. . 4
Engineering

This section provides information about the use of
soils for building sites, sanitary facilities, construction
materials, and water management. Among those who
can benefit from this section are engineers, land-
owners, community decision makers and planners,
town and city managers, land developers, builders,
contractors, and farmers.

The ratings in tables in this section are based on
test data and estimated data in the “Soil Properties”
section. The ratings were determined jointly by soil
scientists and engineers of the Soil Conservation Ser-
vice using known relationships between the soil prop-
erties and the behavior of soils in various engineering
uses.

Among the soil properties and site conditions iden-
tified by the soil survey and used in determining the
ratings in this section are grain-size distribution, lig-
uid limit, plasticity index, soil reaction, depth to and

*WAYNE E. ACHOR, civil engineer, Soil Conservation Service,
helped prepare this section.

hardness of bedrock within 5 or 6 feet of the surface,
soil wetness characteristics, depth to a seasonal water
table, slope, likelihood of flooding, natural soil struc-
ture or aggregation, in-place soil density, and geologic
origin of the soil material. Where pertinent, data
about kinds of clay minerals, mineralogy of the sand
and silt fractions, and the kind of absorbed cations
were also considered.

Based on the information assembled about soil prop-
erties, ranges of values may be estimated for erodibil-
ity, permeability, corrosivity, shrink-swell potential,
available water capacity, shear strength, compressibil-
ity, slope stability, and other factors of expected soil
behavior in engineering uses. 'As appropriate, these
values may be applied to each major horizon of each
soil or to the entire profile.

These factors of soil behavior affect construction
and maintenance of roads, airport runways, pipelines,
foundations for small buildings, ponds and small
dams, irrigation projects, drainage systems, sewage
and refuse disposal systems, and other engineering
works. The ranges of values can be used to— (1) select
potential residential, commercial, industrial, and rec-
reational areas; (2) make preliminary estimates per-
tinent to construction in a particular area; (3)
evaluate alternate routes for roads, streets, highways,
pipelines, and underground cables; (4) evaluate al-
ternate sites for location of sanitary landfills, onsite
sewage disposal systems, and other waste disposal
facilities; (5) plan detailed onsite investigations of
soils and geology; (6) find sources of gravel, sand,
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TABLE 3.—Woodland management and productivity

19

[Only the soils suitable for production of commercial trees are listed in this table. Absence of an entry in a column means the
information was not available]

Management concerns

Potential productivity

: Ordi-
Sg;ngynrig(ﬁd nation E E t Seedl Windth Sit Trees to plant
symbol rosion quipmen eedling indthrow ite
hazard limitation mortality hazard Important trees index
Arkport: .
ApB 3s Slight —___ Slight _____ Slight .- Slight —-__. Sugar maple ____._ 70 | Norway spruce,
White oak _________ 75 red pine, east-
Northern red oak ——_ 80 ern white pine.
Belmore: .
BIB mmmomeee 20 Slight Slight Slight —eeo Slight .- Northern red oak .__ 80 | Eastern white
White oak pine, black
Black walnut —______|________ walnut, yellow-
Black cherry | _____ poplar.
Blount:
BnA, BnB, BnB2, .
BoA, BoB - 3w Slight —.___ Moderate —_| Slight _____ Slight —___ White oak 65 | Eastern white
Northern red oak ___ 65 pine, yellow-
White ash poplar,
Bur oak
Pin oak
Bono:
Bp mmmeem Sw Slight ——___ Severe .._.|Severe ____|{Severe ____|Pinoak ____———.___ 80 | Red maple,
Swamp white oak ——_ 80 White ash.
White ash
Red maple
Boyer: . . :
BrB, BrC, BsD .| 3s Slight Slight Moderate __| Slight —____ White oak o ____ 70 | Eastern white
Red pine _._____._ 78 pine, red pine.
Eastern white pine __ 85
Northern red oak ___ 75
Sugar maple —______| _______
Carlisle:
Ca e 4w Slight _____ Severe ____| Severe __._|Severe ——__| Red maple ——_______ 46
White ash _
Black cherry | _______.
Swamp white oak —__|________
Silver maple - ___|________
Ceresco: .
Ce oo 2w Slight _.___ Moderate .| Slight —____ Slight —___ Northern red oak —__ 66 | Eastern white
White ash pine, white
Red maple - spruce, eastern
Silver maple | _______ cottonwood.
Eastern cottonwood__|________
American sycamore__|_ _______
Hackberry
Black walnut - _____|________
Cohoctah:
Ch o 2w Slight ___._ Severe ____|Severe ____| Moderate -_| Red maple —._______ 66 | Eastern cotton-
Eastern cottonwood__|___.____ wood, Ameri-
Silver maple _._____| _______ can sycamore,
White ash . _____|.______ red maple.
Swamp white oak ___|______.__
American sycamore__|_.______
Colwood:
Cp mmm_ 2w Slight _____ Severe ____jSevere ____|Severe ____.|Pin oak ___________ 90 | Norway spruce,
Swamp white oak ___|________ white ash,
Red maple _________| _______ red maple,

White ash
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TABLE 3.—Woodland management and productivity—Continued

Management concerns

Potential productivity

. Ordi-
Sgll;;asr;;g‘ﬁd nationl E E t Seedl Windth Sit Trees to plant
symbo rosion quipmen eedling indthrow ite
v hazard limitation mortality hazard Important trees index
Del Rey:
DeA, DeB, DfA, . .
[0]7: J— 3w Slight ——___ Moderate —_| Slight ——_—— Slight .- White oak - 70 | White ash,
Northern red oak —_- 70 eastern white
White ash pine, yellow-
Bur oak poplar.
Pin oak
Black cherry ——e——_|o—___
Eastern cottonwood—_|. o
Digby i . . .
DgA, DmA ____| 2w Slight - Moderate .| Slight —___ Slight ___._ Northern red oak —_. 80 | White ash,
White oak ———cc o 5 eastern white
White ash pine, yellow-
Pin oak poplar.
Edwards
[ bw Slight ———— Severe ____|Severe ..__|Severe ——__|Red maple oo 46
White ash
Black cherry ————ee—joe———
Swamp white oak | ______
Silver maple —o— |
Eel: . . .
Eo mmmomemeem 1o Slight ———_- Slight e Slight ————— Slight —____ Yellow-poplar ———_—— 100 | Eastern white
Eastern cottonwood__|._______ pine, black
White ash walnut, yellow-
Black walnut ——eeo—| poplar.
Fulton:
FsA, FsB, FuA,
FUB oo 3w Slight —__—- Moderate -_| Moderate —_| Slight —____ Northern red oak ___ 70 | White ash,
Pin oak - ____ 80 white spruce,
Swamp white oak —__[_______ eastern white
pine.
Genesee: . . .
[P 1o Slight ————- Slight ————- Slight - Slight ————- Yellow-poplar —_____ 100 | Eastern white
Eastern cottonwood——|__._____ pine, black
White ash walnut, yellow-
Black walnut | _______ poplar.
Gilford: . .
Gf e 4w Slight .- Severe __-_| Severe ____|Severe ... |Pinoak 70 | White spruce,
Red maple white ash,
Swamp white oak —_|.____ red maple.
Silver maple ———____ 70
Glynwood:
GIB, G!B2, . )
GIC, GIC2 ——_| 20 Slight - Slight —_.—— Slight ———- Slight —___- Northern red oak ——_ 80 | Eastern white
Black oak e 80 pine, yellow-
White oak ——— e 75 poplar, black
walnut.
GID2, GIE2 ___| 2r Moderate --| Moderate —_| Slight _____ Slight - Northern red oak ___ 80 | Eastern white
Black oak oo 80 pine, yellow-
White oak . —___ 75 poplar, black
walnut.
Haney .
HaB e 20 Slight Slight Slight ———- Slight __.—_ White oak —_———____ 75 | Eastern white
Northern red oak _—_ 80 pine, white ash,
Black walnut |- black walnut,
yellow-poplar.
1 HeB:
Haney . .
part —————_- 20 Slight Slight Slight ——_—- Slight ____~ White oak __———__—__ 75 | Eastern white
Northern red oak _._ 80 pine, white ash,

black walnut,
yellow-poplar.
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Management concerns

Potential productivity

. Ordi-
sr?llzla.;)l 2mr$1k?§ld nation . . . . Trees to plant
y symbol Erosion Equipment Seedling Windthrow Important tre Site
hazard limitation mortality hazard mportant trees index
Rawson
part —.___ 20 Slight _____. Slight __._- Slight —____ Slight . White oak _._______ 75 | Eastern white
Northern red oak ___ 80 pine, yellow-
poplar, black
walnut.
1 HeC:
Haney
part —__.__ 20 Slight __.__ Slight —__-. Slight _____ Slight _____ White oak _____..__ 75 | Eastern white
Northern red oak ___ 80 pine, white ash,
black walnut,
yellow-poplar.
Rawson .
part _____ 20 Slight —.___ Slight —_._- Slight .- Slight —.___ White oak ——_______ 75 | Eastern white
Northern red oak —-_ 80 pine, yellow-
poplar, black
walnut.
Haskins:
HKA, HnA _—__| 2w Slight ——___ Moderate .| Slight —____ Slight —___- White oak —oceeee_— 75 | White ash,
Northern red oak —__ 80 eastern white
Pinoak . _______ 90 pine, yellow-
poplar.
Hoytville: .
o 3w Slight - Severe ____| Severe __._| Moderate __| Northern red oak ___ 72 | Red maple,
Pin oak . ________ 71 white spruce,
White ash ______.___ M white ash.
Kibbie: . _ .
KIA, KIB —_—__ 2w Slight _____ Moderate -_{ Slight —____ Slight —.___ ‘Pin oak __—_________ 90 | Eastern white
Northern red oak ___|._____ pine, yellow-
White ash poplar, Norway
spruce.
Lamson
La comemmmeee| 4W Slight ..___ Severe ____|Severe ____| Severe ____| Red maple _________ 50 | Eastern cotton-
Pinoak . _______ 70 wood, red
Swamp white oak ___|—______ maple.
Eastern cottonwood—~|-_—___
Landes .
Lb o 1o Slight Slight Slight Slight _____ Eastern cottonwood__ 105 | Eastern cotton-
Yellow-poplar —_____ 95 wood, yellow-
American sycamore.__| . _____ poplar, white
White ash ash, black
Black walnut | —______ walnut, eastern
Black cherry _______{.—_____ white pine.
Hackberry
American basswood-_|-——_____
Latty
le e 3w Slight _____ Severe __._|Severe ____| Severe ____| Swamp white oak .__ 70 | White spruce,
Pinoak ___________ 75 white ash,
Red maple red maple.
White ash
Lenawee
[ 2w Slight _____ Severe ____|Severe ____| Moderate —_| Pin oak . _.______ 85 | Norway spruce,
Northern red oak ___ 75 red maple,
Swamp white oak ___|-_______ white ash,
Red maple white spruce.
White ash
| American sycamore__|._______
Eastern cottonwood—_|_____._.__
Lucas:
LuB2, LuC2 —___| 8¢ Slight _.___ Moderate __| Moderate _.| Slight —.___ Northern red oak ___ 70 | Eastern white
White ash -| pine, yellow-
Red maple poplar.
Pin oak
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TABLE 3.—Woodland management and productivity—Continued

Ordi Management concerns Potential productivity
. r 1-
S}‘ﬁ;;z;n;g(ﬁd natil()ml Erosion Equipment Seedli Windth - Sit Trees to plant
symbo i i n ing indthrow ite
hazard limitation mortality hazard Important trees index
LuD2 mmeeee— 3c Moderate __| Severe __-.| Moderate __| Slight .- Northern red oak —__ 70 | Eastern white
White ash pine, yellow-
Red maple poplar.
Pin oak
Martisco: .
M8 mmmmmme e 5w Slight Severe __--|Severe __.-|Severe ____|Red maple —________ b5
Mermill .
[V R — 2w Slight ——.—- Severe ____|Severe _.._[Severe ____|Pinoak ____._____ 90 | White ash,
Swamp white oak .- 90 red maple.
White ash
Millgrove: ,
Mh, Mk oo 2w Slight ————- Severe ____|Severe -.-—-|Severe ____|Pin oak ———______ - 85 | White ash,
Northern red oak ——- 80 red maple.
Swamp white oak - 85
Nappanee:
NnA, NnB, .
NPA e Sw Slight -~ Moderate _.| Moderate —-| Slight _____ Pin 08K —o e 80 | Eastern white
Northern red oak ___ 70 pine, yellow-
White ash - _|-memm poplar, white
ash.
Oshtemo:
OrB, OrC, OsB-_| 8s ) .
Slight Slight Moderate —_| Slight —___ Northern red oak . 70 | Eastern white
White oak o |mm—eeem pine, red pine.
American basswood-_|-——————-
Sugar maple o _|[-——eeee
Ottokee: i .
[o]1: Y 3s Slight - Slight ————- Moderate —-| Slight _____ Northern red oak .- 70 | Eastern white
’ White oak oo 65 pine, red pine.
Paulding: .
P e Sw Slight .- Severe __._|Severe _-——|Severe _.__| Swamp white oak ___ 65 | White ash,
Pin 08K e 76 red maple,
White ash |-
Red maple ——coe |-
Pewamo .
PR e 2w Slight _____ Severe __._|Severe ____|Severe ____| Red maple ——_—___ 66 | White ash,
American basswood—_|-——————- white spruce,.
Pin oak o 85 Norway spruce.
Silver maple oo red maple.
Bur oak
White ash
Eastern cottonwood__|[-—ccee——
Swamp white oak —_|cceae—ae
Rawson:
RIB, RIC, ) . )
RmB, RmC —-—-| 20 Slight ——_—— Slight ——___ Slight ————- Slight ———_- White oak —_—_.___. 75 | Eastern white
Northern red oak _—__ 80 pine, yellow-
poplar, black
walnut.
Rimer:
RPA e ow Slight .. Moderate _.| Slight —___ Slight —____ Northern red oak —__ 80 | Eastern white
White oak .. 75 | pine, white ash,
Red maple yellow-poplar.
Roselms:
RsA, RsB —_———— dw Slight . Moderate —_| Severe ____| Severe ____| Swamp white oak ___ 60 | Red maple,
Red maple white ash.
White ash
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1 Management concerns Potential productivity
. Ordi-
sﬁ;;iym;t?ﬁd natik()m1 Erosi Eoui . Seedli Windth Sit Trees to plant
symbo rosion quipmen eedling indthrow ite
hazard limitation mortality hazard Important trees index
St. Clair: . )
SbB2, SbC2 ___{ 3¢ Slight Slight Moderate __| Slight —__._ Northern red oak ___ 66 | Eastern white
White oak _________ 62 pine, yellow-
White ash poplar.
Sugar maple |-
SbD2 o= 3e Moderate —_| Moderate __| Moderate -.] Slight —.___ Northern red oak __. 66 | Eastern white
White oak - _______ 62 pine, yellow-
White ash poplar.
Sugar maple ______ B A,
Seward . . .
SdB . 20 Slight —.__- Slight - Slight —..—- Slight —____ Northern red oak ___ 80 | Eastern white
Yellow-poplar ______ 95 pine, yellow-
Black walnut . |ce poplar, black
walnut.
Shinrock: . . . .
SgB, S¢C 20 Slight _____ Slight - Slight _____ Slight —____ Northern red oak ___ 80 | Eastern white
Pin oak ___________ 85 pine, yellow-
Yellow-poplar ______ 90 poplar, black
Sugar maple _______ 80 walnut.
Black walnut _______|eemeee
Shoals . .
Sh e 2w Slight .___. Moderate —-| Slight .____ Slight .- Pin oak —___________ 90 | Yellow-poplar,
Black walnut . ____|-___.__ white ash.
White ash
Eastern cottonwood__|-—ceo_
American sycamore__|-————___
Sloan:
Sn, 50 - n 2w Slight —____ Severe ____|Severe ____|Severe ___.{ Pin oak —___________ 85 | Eastern cotton-
Swamp white oak |- wood, red
Red maple maple,
Spinks: L
SpB, SpC - 3s Slight _—._. Slight - Moderate __| Slight —____ Northern red oak . 70 | Eastern white
White oak —_—______ 65 pine, red pine.
Toledo
TO e 3w Slight __.__ Severe _.___|Severe ____|Severe ____| Pin oak ———— o 80 | White ash, red
Swamp white oak __._| 80 maple.
Tuscola variant: .
TuB, TuC e lo Slight _____ Slight _____ Slight Slight —____ Northern red oak .. 85 | Eastern white
Black walnut ______|_ _______ pine, yellow-
White ash poplar, black
walnut.
Wallkill:
We o 4w Slight —.e_. Severe ____|Severe __._|Severe -___| Pin oak —_o__—______ 80
Red maple ____._._ 65
Wallkill
variant:
Wk . 4w Slight _____ Severe ____jSevere ._..|Slight _____ Pinoak . _________ 80
Swamp white oak —_.|-—______
Red maple ——_______[____

* This map unit is made up of two or more dominant kinds of soil. See

of the whole map unit.

map unit description for the composition and behavior
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clay, and topsoil; (7) plan farm drainage systems, irri-
gation systems, ponds, terraces, and other structures
for soil and water conservation; (8) relate perfor-
mance of structures already built to the properties of
the kinds of soil on which they are built so that per-
formance of similar structures on the same or a similar
soil in other locations can be predicted; and (9) pre-
dict the trafficability of soils for cross-country move-
ment of vehicles and construction equipment.

Data presented in this section are useful for land-
use planning and for choosing alternative practices or
general designs that will overcome unfavorable soil
properties and minimize soil-related failures. Limita-
tions to the use of these data, however, should be well
understood. First, the data are generally not presented
for soil material below a depth of 5 or 6 feet. Also,
because of the scale of the detailed map in this soil
survey, small areas of soils that differ from the domi-
nant soil may be included in mapping. Thus, these
data do mot eliminate the meed for onsite investiga-
tions and testing.

The information is presented mainly in tables. Ta-
ble 4 shows, for each kind of soil, ratings of the degree
and kind of limitations for building site development;
table 5, for sanitary facilities; and table 7, for water
management. Table 6 shows the suitability of each
kind of soil as a source of construction materials.

The information in the tables, along with the soil
map, the soil descriptions, and other data provided in
this survey can be used to make additional interpreta-
tions and to construct interpretive maps for specific
uses of land. -

Some of the terms used in this soil survey have dif-
ferent meanings in soil science and in engineering;
the Glossary defines many of these terms.

Building site development

The degree and kind of soil limitations that affect
shallow excavations, dwellings with and without base-
ments, small commercial buildings, and local roads and
streets are indicated in table 4. A slight limitation
indicates that soil properties are favorable for the
specified use; any limitation is minor and easily over-
come. A moderate limitation indicates that soil prop-
erties and site features are unfavorable for the speci-
fied use, but the limitations can be overcome or mini-
mized by special planning and design. A severe
limitation indicates one or more soil properties or site
features are so unfavorable or difficult to overcome
that a major increase in construction effort, special
design, or intensive maintenance is required. For some
soils rated severe, such costly measures may not be
feasible.

Shallow excavations are used for pipelines, sewer-
lines, telephone and power transmission lines, base-
ments, and open ditches. Such digging or trenching is
influenced by the soil wetness of a high seasonal water
table, the texture and consistence of soils, the tendency
of soils to cave in or slough, and the presence of very
firm, dense soil layers, bedrock, or large stones. In
addition, excavations are affected by slope of the soil
and the probability of flooding. Ratings do not apply
to soil horizons below a depth of 6 feet unless other-
wise noted.

In the soil series descriptions, the consistence of

each soil horizon is defined, and the presence of very
firm or extremely firm horizons, usually difficult to
excavate, is indicated.

Dwellings and small commercial buildings referred
to in table 4 are built on undisturbed soil and have
foundation loads of a dwelling no more than three
stories high. Separate ratings are made for small com-
mercial buildings without basements and for dwellings
with and without basements. For such structures, soils
should be sufficiently stable that cracking or sub-
sidence from settling or shear failure of the founda-
tion do not oceur. These ratings were determined from
estimates of the shear strength, compressibility, and
shrink-swell potential of the soil. Soil texture, plas-
ticity and in-place density, potential frost action, soil
wetness, and depth to a seasonal high water table were
also considered. Soil wetness and depth to a seasonal
high water table indicate potential difficulty in provid-
ing adequate drainage for basements, lawns, and gar-
dens. Depth to bedrock, slope, and the large stones in
or on the soil are also important considerations in the
choice of sites for these structures and were considered
in determining the ratings. Susceptibility to flooding
is a serious limitation.

Local roads and streets referred to in table 4 have
an all-weather surface that can carry light to medium
traffic all year. They consist of subgrade of the under-
lying soil material; a base of gravel, crushed rock
fragments, or soil material stabilized with lime or ce-
ment; and a flexible or rigid surface, commonly
asphalt or concrete. The roads are graded with soil
material at hand, and most cuts and fills are less than
6 feet deep.

The load supporting capacity and the stability of
the soil as well as the quantity and workability of fill
material available are important in design and con-
struction of roads and streets. The classifications of
the soil and the soil texture, density, shrink-swell po-
tential, and potential frost action are indicators of the
traffic supporting capacity used in making the ratings:
Soil wetness, flooding, slope, depth to hard rock or very
compact layers, and content of large stones affect
stability and ease of excavation.

Sanitary facilities

Favorable soil properties and site features are
needed for proper functioning of septic tank absorp-
tion fields, sewage lagoons, and sanitary landfills., The
nature of the soil is important in selecting sites for
these facilities and in identifying limiting soil prop-
erties and site features to be considered in design and
installation. Also, those soil properties that affect ease
of excavation or installation of these facilities will be
of interest to contractors and local officials. Table 5
shows the degree and kind of limitations of each soil
for such uses and for use of the soil as daily cover for
landfills. It is important to observe local ordinances
and regulations.

If the degree of soil limitation is expressed as slight,
soils are generally favorable for the specified use and
limitations are minor and easily overcome; if moder-
ate, soil properties or site features are unfavorable for
the specified use, but limitations can be overcome by
special planning and design; and if severe, soil prop-
erties or site features are so unfavorable or difficult to
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Soil name and Shallow Dwellings without Dwellings with Small commercial Local roads
map symbol excavations basements basements buildings and streets
Arkport: . . ’

APB Severe: cutbanks | Slight . _________ Slight e Moderate: slope --| Moderate: low

cave. strength.
Belmore: . . .

BIB oo Moderate: small Slight _ . ______ Slight . __ Slight . Moderate: low

stones. strength.
Blount:

BnA, BnB, BnB2,

BoA, BoB. Severe: wetness_.| Severe: wetness —-| Severe: wetness -..| Severe: wetness —_| Severe: frost
action, low
strength,

Bono

BO e Severe: wetness, Severe: low Severe: low Severe: low Severe: low

too clayey. strength, wetness strength, wetness,|  strength, wetness,|  strength, wetness,
shrink-swell. shrink-swell. shrink-swell. shrink-swell.
Boyer . .

BB o Severe: cutbanks | Slight —___________ Slight —_________ Slight ——_______ Slight.
cave.

BrC oo Severe: cutbanks | Moderate: slope —-| Moderate: slope —-| Severe: slope —.__| Moderate: slope.
cave.

BSD o Severe: cutbanks | Severe: slope —___| Severe: slope ____| Severe: slope ___.| Severe: slope.
cave, slope.

Carlisle:

Cl e Severe: floods, Severe: wetness, | Severe: wetness, Severe: wetness, | Severe: wetness,
wetness, cut- excess humus. excess humus. excess humus, frost action,
banks cave. excess humus.

Ceresco; .

Cl e Severe: floods, Severe: floods, Severe: floods, Severe: floods, Severe: floods,

wetness. wetness. wetness. wetness. frost action.
Cohoctah:

Ch e Severe: floods, Severe: floods, Severe: floods, Severe: floods, Severe: floods,

wetness. wetness. wetness. wetness. frost action,
wetness.
Colwood:

CP e Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness,

cutbanks cave. low strength. low strength. low strenth. frost action,
low strength.
Del Rey: ,

DeA, DeB, DfA, DfB_..| Severe: wetness __| Severe: wetness ——| Severe: wetness __| Severe: wetness __| Severe: frost
action, low
strength,

Digby:

DgA, DmA o ___ Severe: wetness __| Severe: wetness --| Severe: wetness __| Severe: wetness __| Severe: frost

action.
Edwards

Bd e Severe: floods, Severe: floods, Severe: floods, Severe: floods, Severe: floods,
wetness, excess wetness, excess wetness, excess wetness, excess wetness, excess
humus. humus. humus. humus. humus.

Eel:

Ee o __ Severe: floods —___| Severe: floods __-_| Severe: floods, Severe: floods ——-_| Severe: floods,
wetness. frost action.

Fulton: ‘

FsA, FsB, FuA, FuB __| Severe: too Severe: wetness, Severe: wetness, Severe: wetness, Severe: low

Genesee:
Ge

clayey, wetness.

Severe: floods ____

shrink-swell.

Severe: floods ____

shrink-swell.

Severe: floods —__.

shrink-swell.

Severe: floods __._

strength, shrink-
swell.

Severe: floods.
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Soil name and Shallow Dwellings without Dwellings with Small commercial Local roads
map symbol excavations basements basements buildings and streets
Gilford:

Gf e Severe: wetness | Severe: wetness _.| Severe: wetness -_| Severe: wetness .| Severe: wetness,

frost action..
Glynwood:

GIB, GIB2 o __ Moderate: wet- Moderate: wet- Severe: wetness —_| Moderate: slope, Severe: frost
ness, too clayey. ness, shrink- shrink-swell, action, low

swell. wetness. strength.

GIC, GIC2 o _ Moderate: slope, Moderate: slope, Severe: wetness —_| Severe: slope -___| Severe: frost
wetness, too shrink-swell, action, low
clayey. wetness. . strength.

GID2, GIE2 ______ Severe: slope —-—-_| Severe: slope —___| Severe: wetness, Severe: slope —___| Severe: slope,

slope. frost action,
low strength.
Haney:

HaB e Moderate: Moderate: Severe: wetness __| Moderate: Severe: frost
wetness. wetness. wetness. action.

1 HeB:

Haney part —-__| Moderate: Moderate: Severe: wetness -_| Moderate: Severe: frost
wetness. wetness. wetness. action.

Rawson part —__| Moderate: wet- Moderate: Severe: wetness __| Moderate: Moderate: low
ness, too clayey. wetness. wetness. strength,

1 HeC:

Haney part __..| Moderate: wet- Moderate: slope, Severe: wetness __| Severe: slope —___| Severe: frost
ness, slope. wetness. action.

Rawson part ___| Moderate: wet- Moderate: slope, Severe: wetness __| Severe: slope —-__| Moderate: slope,
ness, slope, too wetness. low strength.
clayey.

Haskins:

HKA, HnA _________ Severe: wetness __| Severe: wetness —_| Severe: wetness __| Severe: wetness __| Severe: frost
action, low
strength.

Hoytville:

HY e Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness,
too clayey. shrink-swell, shrink-swell. shrink-swell. shrink-swell,

’ low strength.
Kibbie:

KIA, KIB oo Severe: wetness, Severe: wetness —_| Severe: wetness —_| Severe: wetness __| Severe: wetness,

cutbanks cave, frost action.
Lamson

| Severe: wetness __| Severe: wetness | Severe: wetness —_| Severe: wetness -_| Severe: wetness,

frost action.
Landes

Lb e Severe: cutbanks | Severe: floods ____| Severe: floods -——-| Severe: floods —___| Severe: floods.

cave, floods.
Latty
L e Severe: too Severe:. wetness, Severe: wetness, Severe: wetness, Severe: shrink-
clayey, wetness. shrink-swell. shrink-swell. shrink-swell, swell, wetness,
low strength.
Lenawee:
Lf e Severe: wetness | Severe: low Severe: low Severe: low Severe: frost
strength, wetness. strength, wetness. strength, wetness. action, low
strength, wetness.
Lucas:

LuB2 o Severe: too Severe: Severe: Severe: Severe: low
clayey shrink-swell. shrink-swell. shrink-swell. strength, shrink-

swell.

LuC2 - Severe: too Severe: Severe: Severe: slope, Severe: low
clayey. shrink-swell. shrink-swell. shrink-swell. strength,

shrink-swell.

LuD2 e Severe: slope, Severe: slope, Severe: slope, Severe: slope, Severe: slope,

too clayey.

shrink-swell.

shrink-swell.

shrink-swell.

low strength,
shrink-swell.
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Soil name and Shallow Dwellings without Dwellings with Small commercial Local roads
map symbol excavations basements basements buildings and streets
Martisco:

M8 e Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness,
excess humus, floods. floods. floods. floods.
floods.

Mermill:
Md oo Severe: wetness —_| Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness,
low strength. shrink-swell, low strength. low strength,
low strength. frost action.
Millgrove
Mh, Mk oo~ Severe: wetness —_| Severe: wetness —_| Severe: wetness —.| Severe: wetness __| Severe: wetness,
frost action.
Nappanee:

NnA, NnB, NpA —_—-| Severe: too Severe: shrink- Severe: shrink- Severe: shrink- Severe: low

clayey, wetness. swell, wetness. swell, wetness. swell, wetness. strelrllgth, shrink-
swell.
Oshtemo:

OrB, OB oo Severe: cutbanks | Slight —__________ Slight . _________ Moderate: slope —_| Slight.
cave,

OC e Severe: cutbanks | Moderate: slope --| Moderate: slope —_| Severe: slope —__—-| Moderate: slope.
cave,’

Ottokee:

OB Severe: cutbanks | Moderate: Severe: wetness __| Moderate: Slight.

cave, wetness. wetness.
Paulding:
P8 e Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness,
too clayey. shrink-swell. shrink-swell. shrink-swell. shrink-swell,
low strength.
Pewamo:
PM e Severe: wetness —-| Severe: wetness | Severe: wetness __{ Severe: wetness -—| Severe: frost
action, wetness.
Rawson:

RIB, RmB o Moderate: wet- Moderate: Severe: wetness —_| Moderate: slope, Moderate: low
ness, too clayey. wetness. wetness. strength.

RIC, RmC . ___ Moderate: wet- Moderate: slope, Severe: wetness __| Severe: slope ____| Moderate: slope,
ness, slope, too wetness. low strength.
clayey.

Rimer:

RAA e Severe: wetness -_| Severe: wetness _.| Severe: wetness __| Severe: wetness __| Severe: frost
action,

Roselms:

RsA, RsB o= Severe: wetness, | Severe: shrink- Severe: wetness, | Severe: shrink- Severe: low
too clayey. swell, wetness. shrink-swell. swell, wetness. strength,

shrink-swell.
St. Clair:

SbB2 e Severe: too Severe: shrink- Severe: Severe: Severe:
clayey. swell, shrink-swell. shrink-swell. shrink-swell,

low strength.

SbC2 e Severe: too Severe: shrink- Severe: Severe: shrink- Severe:
clayey. swell. shrink-swell. swell, slope. shrink-swell,

low strength.

SbD2 Severe: too Severe: shrink- Severe: shrink- Severe: shrink- Severe: shrink-
clayey, slope. swell, slope. swell, slope. swell, slope. swell, low

strength, slope.
Seward

SAB Severe: cutbanks | Moderate: Severe: wetness __| Moderate: wet- Moderate: frost

cave, wetness. ness, slope. action,
Shinrock:

SgB e~ Moderate: Moderate: shrink- | Severe: wetness —_| Moderate: slope, Severe: low
wetness. swell, wetness. shrink-swell, strength, frost

wetness. action,
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Soil name and Shallow Dwellings without Dwellings with Small commercial Local roads
map symbol excavations basements basements buildings and streets
Shinrock:
SGC e Moderate: wet- Moderate: slope, Severe: wetness —_| Severe: slope —___| Severe: low
ness, slope. shrink-swell, strength, frost
wetness. action.
Shoals
Sh e Severe: floods, Severe: floods, Severe: floods, Severe: floods, Severe: floods,
wetness. wetness. wetness. wetness. frost action.
Sloan:
SN, S0 e Severe: wetness, Severe: floods, Severe: floods, Severe: floods, Severe: wetness,
floods. wetness. wetness. wetness. floods, frost
action.
Spinks ) .
SPB o Severe: cutbanks | Slight . ________ Slight - __________ Moderate: slope __| Slight.
cave,
SPC e Severe: cutbanks | Moderate: slope —.| Moderate: slope -_| Severe: slope _.._| Moderate: slope.
cave.
Toledo
T0 e Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: low
too clayey. shrink-swell, shrink-swell. shrink-swell, strength, wetness,
shrink-swell.
Tuscola variant
TuB e Moderate: Moderate: Severe: wetness —_|Moderate: Severe: frost
wetness. wetness. wetness. action,
TUC e Moderate: slope, Moderate: slope, Severe: wetness __| Severe: slope ____| Severe: frost
wetness. wetness. action.
Udorthents:
ud.
Urban land:
Ur.
Wallkill:
WE e Severe: wetness, Severe: floods, Severe: floods, Severe: floods, Severe: wetness,
floods. wetness. wetness. wetness. floods, frost
action,
Wallkill variant
Wk oo~ Severe: wetness, | Severe: floods, Severe: floods, Severe: floods, Severe: wetness,
floods. wetness. wetness. wetness. floods, frost
action.

* This map unit is made up of two or more dominant kinds of soil. See map unit description for the composition and behavior

of the whole map unit.

overcome that major soil reclamation, special design,
or intensive maintenance is required. Soil suitability
is rated by the terms good, fair, or poor, which, re-
spectively, mean about the same as the terms slight,
moderate, and severe.

Septic tank absorption fields are subsurface systems
of tile or perforated pipe that distribute efluent from
a septic tank into the natural soil. Only the soil hori-
zons between depths of 18 and 72 inches are evaluated
for this use. The soil properties and site features con-
sidered are those that affect the absorption of the
effluent and those that affect the construction of the

system.

Properties and features that affect absorption of the
effluent are permeability, depth to seasonal high wa-
ter table, depth to bedrock, and susceptibility to flood-
ing. Stones, boulders, ahd shallowness to bedrock

interfere with installation. Excessive slope can cause
lateral seepage and surfacing of the effluent. Also, soil
erosion and soil slippage are hazards if absorption .
fields are installed on sloping soils.

In some soils, loose sand and gravel or fractured
bedrock is less than 4 feet below the tile lines. In
these soils the absorption field does not adequately
filter the effluent, and ground water in the area may

be contaminated.

. On many of the soils that have moderate or severe
limitations for use as septic tank absorption fields, a
system to lower the seasonal water table can be in-
stalled or the size of the absorption field can be in-
creased so that performance is satisfactory.

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons have a nearly level floor



WILLIAMS COUNTY, OHIO

TABLE 5.—Sanitary facilities

[“Seepage” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for definitions
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Soil name and Septic tank Sewage lagoon Trench sanitary Area sanitary Daily cover
map symbol absorption fields areas landfill landfill for landfill
Arkport:
ApB Slight e Severe: seepage | Severe: seepage __| Severe: seepage --| Fair: too sandy.
Belmore:
BIB e Slight . ____ Severe: seepage —_| Severe: seepage _.| Severe: seepage —_| Good.
Blount: .
BnA, BoA o ____ Severe: wetness, Slight - ___ Severe: wetness __| Severe: wetness | Fair: too clayey.
percs slowly. .
BnB, BnB2, BoB ______ Severe: wetness, Moderate: slope —_| Severe: wetness ~.| Severe: wetness __| Fair: too clayey.
percs slowly.
Bono:
Bp e Severe: peres Severe: wetness —_| Severe: too Severe: wetness —.| Poor: too clayey,
slowly, wetness. clayey, wetness. wetness.
Boyer . .
BrB e Slight ____________ Severe: seepage —| Severe: seepage __| Severe: seepage —_| Fair: thinlayer.
] Moderate: slope .| Severe: seepage, | Severe: seepage __| Severe: seepage - Failr: slope, thin
slope. ayer.
BsD Severe: slope ____| Severe: seepage, | Severe: seepage __| Severe: seepage, | Poor: slope.
slope. slope.
Carlisle:
O Severe: floods, Severe: wetness, Severe: floods, Severe: floods, Poor: excess
wetness. excess humus, wetness, seepage. wetness, seepage. humus, wetness,
seepage. seepage.
Ceresco:
Ce Severe: floods, Severe: seepage, Severe: seepage, Severe: seepage, Good.
wetness. floods, wetness. floods, wetness. floods, wetness.
Cohoctah:
Ch - Severe: wetness, Severe: floods, Severe: seepage, Severe: seepage, Poor: wetness.
floods. seepage, wetness. floods, wetness. floods, wetness.
Colwood :
CP e Severe: wetness —_| Severe: wetness __| Severe: wetness -_| Severe: wetness —_| Poor: wetness.
Del Rey:
DeA, DfA o ___ Severe: vperes Slight «__________ Severe: wetness —_| Severe: wetness —~| Fair: too clayey.
slowly, wetness. .
DeB, DfB o Severe: percs Moderate: slope -_| Severe: wetness —_| Severe: wetness .| Fair: too clayey.
slowly, wetness.
Digby . .
DgA, DmA o ____ Severe: wetness __| Severe: seepage, Severe: seepage, Severe: wetness __| Fair: thinlayer..
wetness. wetness.
Edwards
Ed o Severe: floods, Severe: floods, Severe: floods, Severe: floods, Poor: excess
wetness. wetness, excess wetness, excess wetness, seepage. humus, wetness,
humus. humus. hard to pack.
Eel:
Be — Severe: floods, Severe: floods —___| Severe: floods, Severe: floods —___| Good.
wetness. wetness.
Fulton:
FsA, FuA _____.____ Severe: percs Slight ____________ Severe: too Severe: wetness -_| Poor: too clayey.
slowly, wetness. clayey, wetness.
FsB, FuB e Severe: percs Moderate: slope .| Severe: too Severe: wetness -_| Poor: too clayey.
slowly, wetness. clayey, wetness,
Genesee:
Gl Severe: floods —___| Severe: floods —___| Severe: floods —___| Severe: floods ——__| Good.
Gilford
Cf Severe: wetness _| Severe: wetness, Severe: wetness, Severe: wetness, Poor: wetness.
seepage. seepage. seepage.
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Soil name and

Septic tank

Sewage lagoon

Trench sanitary.

Area sanitary

Daily cover

map symbol absorption fields areas landfill landfill for landfill
Glynwood:

GIB, GIB2 e Severe: percs Moderate: slope ——| Moderate: too Moderate: Fair: too clayey.
slowly. clayey, wetness. wetness.

GIC, GIC2 e Severe: percs Severe: slope ____| Moderate: too Moderate: slope, Fair: slope, too

. slowly. clayey, wetness. wetness. clayey.

GID2 e Severe: slope, Severe: slope __—_-| Moderate: slope, Severe: slope —__.| Poor: slope.
percs slowly. too clayey,

] wetness.

GIE2 e Severe: slope, Severe: slope _—_._| Severe: slope —-—_| Severe: slope —_..| Poor: slope.
peres slowly.

Haney

HaB e Severe: wetness —_| Severe: seepage _-| Severe: seepage —_| Moderate: Fair: thinlayer.

wetness.

! HeB:

Haney part —___| Severe: wetness | Severe: seepage --| Severe: seepage -_| Moderate: Fair: thinlayer.
wetness.

Rawson part —_-_| Severe: percs Moderate: slope --| Moderate: too Moderate: Fair: thinlayer.
slowly. clayey, wetness. wetness.

1 HeC:

Haney part _.__| Severe: wetness __| Severe: seepage, Severe: seepage _-_| Moderate: slope, Fair: slope, thin
slope. wetness, layer.
Rawson part _—_| Severe: percs Severe: slope -___| Moderate: too Moderate: slope, Fair: slope, thin
slowly. clayey, wetness. wetness. layer.
Haskins: .

HkA, HhA e Severe: percs Severe: wetness .| Severe: wetness, Severe: wetness __| Fair: too clayey,

slowly, wetness. too clayey. thin layer.
Hoytville:
HY oo Severe: wetness, Severe: wetness —_| Severe: wetness, Severe: wetness ——| Poor: wetness,
percs slowly. too clayey. too clayey.
Kibbie:
KFA, KIB e Severe: wetness —_| Severe: wetness | Severe: wetness —_| Severe: wetness —_| Good.
Lamson
[ S ——— Severe: wetness ——| Severe: wetness, Severe: wetness, Severe: wetness, Poor: wetness.
seepage. seepage. seepage.
Landes

[~ Severe: floods —.-—| Severe: seepage, Severe: seepage, Severe: Seepage, | Good.

floods. floods. floods.
Latty .

Le oo Severe: percs Stight - ____ Severe: wetness, Severe: wetness __| Poor: too clayey,

slowly, wetness. too clayey. wetness.
Lenawee:

[ 2 Severe: percs Severe: wetness | Severe: wetness —_| Severe: wetness —_| Poor: wetness.

slowly, wetness.
Lucas:

LuB2 oo Severe: percs Moderate: slope --| Severe: too Moderate: Poor: too clayey.
slowly, wetness. clayey. wetness.

LuC2 e Severe: percs Severe: slope —.__| Severe: too Moderate: Poor: too clayey.
slowly, wetness. clayey. wetness, slope.

LuD2 e Severe: slope, Severe: slope -.-.| Severe: too Severe: slope —_-_| Poor: slope,too
peres slowly, clayey. clayey.
wetness,

Martisco

M8 e Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Poor: wetness,
percs slowly, excess humus, floods. floods. excess humus.
floods. floods.

Mermill

Md = Severe: peres Severe: wetness —_| Severe: wetness, Severe: wetness .| Poor: wetness.

slowly, wetness. too clayey.
Millgrove

Mh, Mk o Severe: wetness --| Severe: wetness, Severe: wetness, Severe: wetness, Poor: wetness.

seepage. seepage. seepage.
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Soil name and

Septic tank

Sewage lagoon

Trench sanitary

Area sanitary

Daily cover

map symbol absorption fields areas landfill landfill for landfill
Nappanee:
NnA, NpA e Severe: percs Slight ~_________ Severe: too Moderate: Poor: hardto
slowly, wetness. clayey, wetness. wetness. pack, too clayey.
NAB e Severe: percs Moderate: slope —_| Severe: too Moderate: Poor: hardto
slowly, wetness. clayey, wetness. wetness. pack, too clayey.
Oshtemo
OrB, OsB o Slight —__________ Severe: seepage -_| Severe: seepage --| Severe: seepage -.| Fair: too sandy.
PC e Moderate: slope —_| Severe: seepage, Severe: seepage —_| Severe: seepage _.| Fair: slope, too
slope. sandy.
Ottokee:
(O] S ——— Severe: wetness —_| Severe: seepage —-| Severe: seepage -_| Severe: seepage -.| Fair: toosandy.
Paulding:
P8 e Severe: percs Slight o Severe: too Severe: wetness —_| Poor: too clayey,
slowly, wetness. clayey, wetness. wetness.
Pewamo
M e Severe: percs Severe: wetness —_| Severe: wetness __| Severe: wetness —_| Poor: too clayey,
slowly, wetness. wetness.
Rawson:
RIB, RmB e Severe: percs Moderate: slope -.| Moderate: too Moderate: Fair: thinlayer.
slowly. clayey, wetness. wetness.
RIC, RmC e Severe: percs Severe: slope ...__| Moderate: too Moderate: slope, Fair: slope,
slowly. clayey, wetness. wetness. thin layer.
Rimer:
RAA e Severe: wetness —_| Severe: wetness __| Severe: wetness __| Severe: wetness __[ Fair: thin layer,
too sandy.
Roselms
RSA o Severe: peres Slight comee Severe: too Severe: wetness -_| Poor: too clayey.
slowly, wetness. clayey, wetness.
RSB oo — Severe: percs Moderate: slope .| Severe: too Severe: wetness .| Poor: too clayey.
slowly, wetness. clayey, wetness.
St. Clair:
SBB2 e Severe: percs Moderate: slope .| Severe: too Moderate: Poor: too clayey.
slowly. clayey. wetness.
SbC2 Severe: percs Severe: slope __..| Severc: too Moderate: slope --| Poor: too clayey.
slowly. clayey.
SbD2 e Severe: percs Severe: slope —___| Severe: too Severe: slope —__.| Poor: too clayey,
slowly, slope. clayey. slope.
Seward .
SAB e Severe: percs Severe: seepage __| Severe: seepage ._| Severe: seepage —_| Fair: thinlayer.
slowly.
Shinrock:
SgB - Severe: percs Moderate: slope, Moderate: too Moderate: Fair: too clayey.
slowly. wetness. clayey, wetness. wetness. :
S9C Severe: percs Severe: slope _—.__| Moderate: too Moderate: slope, Fair: slope, too
slowly. clayey, wetness. wetness. clayey.
Shoals
Sh e Severe: floods, Severe: floods, Severe: floods, Severe: floods, Good.
wetness. wetness. wetness. wetness.
Sloan:
SA, S0 o Severe: wetness, | Severe: floods, Severe: floods, Severe: floods, Poor: wetness.
floods, percs wetness. wetness. wetness.
slowly.
Spinks
SPB e Slight wcoeee__ Severe: seepage —_| Severe: toosandy,| Severe: seepage __| Poor: toosandy,
seepage. seepage.
SPC e Moderate: slope —-.| Severe: seepage, Severe: toosandy, | Severe: seepage —_| Poor: toosandy,
slope. seepage. seepage.
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Soil name and Septic tank Sewage lagoon Trench sanitary Area sanitary Daily cover
map symbol absorption fields areas landfill landfill for landfill
Toledo: )
TO e Severe: percs Slight ____________ Severe: too Severe: wetness .| Poor: too clayey,
slowly, wetness. clayey, wetness. wetness.
Tuscola variant:
TuB e Severe: wetness —_| Severe: wetness —_| Severe: wetness, Moderate: Good.
seepage. wetness.
TUC e Severe: wetness —-| Severe: slope, Severe: wetness, Moderate: Fair: slope.
wetness. seepage. wetness, slope.
Udorthents:
Ud.
Urban land:
Ur.
Wallkill :
WEC e Severe: floods, Severe: floods, Severe: floods, Severe: floods, Poor: wetness.
wetness. seepage, wetness. wetness, seepage. wetness, seepage.
Wallkill variant:
WK oo Severe: floods, Severe: floods, Severe: floods, Severe: floods, Poor: wetness.
wetness. wetness, seepage. wetness, seepage. wetness.

* This map unit is made up of two or more dominant kinds of soil. See map unit description for the composition and behavior

of the whole map unit.

and cut slopes or embankments of compacted soil ma-
terial. Aerobic lagoons generally are designed to hold
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 wa-
ter. Soils that are very high in content of organic
matter and those that have cobbles, stones, or boulders
are not suitable. Unless the soil has very slow perme-
ability, contamination of ground water is a hazard
where the seasonal high water table is above the level
of the lagoon floor. In soils where the water table is
seasonally high, seepage of ground water into the
lagoon can seriously reduce the lagoon’s capacity for
liquid waste. Slope, depth to bedrock, and susceptibil-
ity to flooding also affect the suitability of sites for
sewage lagoons or the cost of construction. Shear
strength and permeability of compacted soil material
affect the performance of embankments.

Sanitary landfill is a method of disposing of solid
waste by placing refuse in successive layers either in
excavated trenches or on the surface of the soil. The
waste is spread, compacted, and covered daily with a
thin layer of soil material. Landfill areas are subject
to heavy vehicular traffic. Risk of polluting ground
water and trafficability affect the suitability of a soil
for this use. The best soils have a loamy or silty tex-
ture, have moderate to slow permeability, are deep to
a seasonal water table, and are not subject to flooding.
Clayey soils are likely to be sticky and difficult to
spread. Sandy or gravelly soils generally have rapid
permeability, which might allow noxious liquids to
contaminate ground water. Soil wetness can be a lim-
itation, because operating heavy equipment on a wet
soil is difficult. Seepage into the refuse increases the
risk of pollution of ground water.

Ease of excavation affects the suitability of a soil for
the trench type of landfill. A suitable soil is deep to
bedrock and free of large stones and boulders. If the
seasonal water table is high, water will seep into
trenches.

Unless otherwise stated, the limitations in table 5
apply only to the soil material within a depth of about
6 feet. If the trench is deeper, a limitation of slight
or moderate may not be valid. Site investigation is
needed before a site is selected.

Daily cover for landfill should be soil that is easy to
excavate and spread over the compacted fill in wet
and dry periods. Soils that are loamy or silty and free
of stones or boulders are better than other soils.
Clayey soils may be sticky and difficult to spread;
sandy soils may be subject to soil blowing.

The soils selected for final cover of landfills should
be suitable for growing plants. Of all the horizons, the
A horizon in most soils has the best workability, more
organic_matter, and the best potential for growing
plants. Thus, for either the area- or trench-type land-
fill, stockpiling material from the A horizon for use
as the surface layer of the final cover is desirable.

Where it is necessary to bring in soil material for
daily or final cover, thickness of suitable soil material
available and depth to a seasonal high water table in
soils surrounding the sites should be evaluated. Other
factors to be evaluated are those that affect reclama-
tion of the borrow areas. These factors include slope,
erodibility, and potential for plant growth.

Construction materials

The suitability of each soil as a source of roadfill,
sand, gravel, and topsoil is indicated in table 6 by
ratings of good, fair, or poor. The texture, thickness,
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of the other terms that describe restrictive soil features are defined in the Glossary. See text for
“good,” “fair,” “poor,” and “unsuited.” Absence of an entry means soil was not rated]

Soil name and

map symbol Roadfill Sand Gravel Topsoil
Arkport:
ApB _| Fair: low strength ___| Poor: excess fines —__- Ur%suited: excess Poor: toosandy.
nes.
Belmore:
BIB Good Poor: excess fines ————| Poor: excess fines ____| Fair: thinlayer.
Blount:
BnA, BnB, BnB2, BoA, .
BoB. Poor: frost action, Unsuited - Unsuited - _____ Fair: thinlayer.
low strength.
Bono: .
Bp Poor: low strength, Unsuited —coeeeeee—— Unsuited —-coeeeee Poor: wetness, too
wetness, shrink-swell. clayey.
Boyer:
BrB, BrC oo Good Good Good Poor: toosandy.
BsD - Fair: slope oo Good Good Poor: too sandy, slope.
Carlisle: .
Ca Poor: frost action, Unsuited - Unsuited —____________ Poor: wetness.
excess humus,
low strength.
Ceresco:
Ce --| Poor: frostaction, Poor: excess fines ———— Unsuited ————_____—_ Good.
wetness.
Cohoctah: .
Ch Poor: frostaction, Unsuited —cemmeeeeee - Unsuited — o _ Poor: wetness,
wetness.
Colwood: .
Cp Poor: wetness, frost Unsuited ——ccemmeeeo Unsuited —comeeeeee Poor: wetness.
action, low strength.
Del Rey: )
DeA, DeB, DfA, DfB __.__ Poor: frostaction, Unsuited ——cceememe o Unsuited oo Fair: thinlayer.
low strength.
Digby:
DgA, DMA e Poor: frost action ____| Poor: excess fines ——__| Unsuited: excess Fair: thinlayer.
fines.
Edwards: .
Bd - Poor: frost action, Unsuited —ooemceeeeo Unsuited —o——ceeeeee Poor: wetness.
excess humus,
wetness.
Eel: .
Ee Poor: frost action —___| Unsuited e Unsuited —— e Good.
Fulton: .
FsA, FsB oo Poor: low strength, Unsuited ——cocemee e Unsuited - cmemeeee Fair: thinlayer.
shrink-swell. . .
FuA, FuB e Poor: low strength, Unsuited oo Unsuited —cceoe——__ Fair: too clayey.
shrink-swell.
Genesee: .
Ge Poor: frost action, Unsuited —aemeeeeee - Unsuited —eecoeee——— Good.
low strength.
Gilford:
Gf Poor: wetness, Fair: excess fines ———-| Unsuited . Poor: wetness.
frost action.
Glynwood: . . . .
GIB, GIB2 e Poor: frostaction, Unsuited —cccecceeeae Unsuited - oo Fair: thinlayer.

low strength.
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Soil name and Roadfill Sand Gravel T 1
map symbol rave 0psol
GIC, GIC2 e Poor: frost action, Unsuited — Unsuited ———_________ Fair: slope, thin layer,
low strength.
GID2 Poor: frost action, Unsuited . Unsuited - ______ Poor: slope.
low strength.
GIE2 Poor: frostaction, Unsuited - _______ Unsuited ————________ Poor: slope.
low strength, slope. ’
Haney i
HaB oo Poor: frost action —___| Poor: excess fines ____| Unsuited ———________ Fair: thinlayer.
HeB:
Haney part .o~ Poor: frost action —.__| Poor: excess fines _.___| Unsuited —____________ Fair: thinlayer.
Rawson part ———.__. Poor: low strength, Unsuited —ceoooo_ Unsuited e Fair: thin layer.
thin layer.
1HeC: .
Haney part ———_—___ Poor: frost action ____| Poor: excess fines ____| Unsuited __._________ Fair: thin layer, slope.
Rawson part ——————_ Poor: low strength, Unsuited —.____ Unsuited —coeee Fair: thinlayer, slope.
thin layer.
Hagkins: .
HEA, HA oo Poor: frost action, Unsuited — o __ Unsuited . ___ Fair: thinlayer.
low strength.
Hoytville:
Hv Poor: wetness, Unsuited oo Unsuited —ceceoe Poor: wetness.
shrink-swell,
low strength.
Kibbie:
KIA, KIB e Poor: frost action —.__| Unsuited . _____._ Unsuited — o _______ Good.
Lamson:
La Poor: wetness, Poor Unsuited - _________ Poor: wetness.
frost action.
Landes: .
Lb Fair: frost action —.-_-| Fair: excess fines ..—_| Unsuited _—____________ Good.
Latty: . .
Le Poor: low strength, Unsuited oo Unsuited - _________ Poor: wetness, too
wetness, shrink-swell. clayey.
Lenawee:
Lf Poor: wetness, frost Unsuited o~ Unsuited oo Poor: wetness.
action, low strength.
Lucas: .
LuB2, LuC2 Poor: low strength, Unsuited ————_____ Unsuited -~ Poor: thinlayer.
shrink-swell. .
LuD2 Poor: low strength, Unsuited o Unsuited ———o___ Poor: slope.
shrink-swell.
Martisco: .
Ma Poor: wetness, 85 (31703 7:Ts [ ——— Unsuited ————co__ Poor: wetness.
excess humus.
Mermill: .
Md Poor: low strength, Unsuited —cceee - Unsuited oo Poor: wetness.
wetness.
Millgrove:
Mh, MK e Poor: wetness _—______ Poor: excess fines .___| Poor: excess fines .___{ Poor: wetness.
Nappanee:
NnA, NnB, NpA - Poor: shrink-swell, Unsuited - Unsuited oo ___ Fair: thinlayer.
low strength.
Oshtemo:
OrB, OrC e Good Fair: excess fines ____| Fair: excess fines ___.| Poor: toosandy.
OsB Good Fair: excess fines —___| Fair: excess fines ___-| Good.
Ottokee:
OtB Good Fair: excess fines —___| Unsuited - Poor: too sandy.
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Soil name and

map symbol Roadfill Sand Gravel Topsoil
Paulding:
Pa Poor: low strength, Unsuited oo __ Unsuited o Poor: wetness, too
shrink-swell, wetness. clayey.
Pewamo:
Pm _ Poor: frostaction,low | Unsuited - Unsuited - —._ Poor: wetness.
strength, wetness.
Rawson:
RIB, RmB Poor: low strength, Unsuited - ____ Unsuited o ___ Fair: thinlayer.
thin layer.
RIC, RmC o _ Poor: low strength, Unsuited oo Unsuited —— . __ Fair: thin layer, slope.
thin layer.
Rimer:
RAA e Poor: thin layer _____ Poor: excess fines ____| Unsuited . _______ Poor: toosandy.
Roselms:
RsA, R$B oo Poor: low strength, Unsuited - Unsuited - _—__ Poor: too clayey.
shrink-swell.
St. Clair:
SbB2 o Poor: shrink-swell, Unsuited .~ Unsuited oo Fair: too clayey, thin
low strength. layer.
SbC2 Poor: shrink-swell, Unsuited Unsuited oo —__ Fair: slope, too clayey,
low strength. thin layer.
SbD2 e Poor: shrink-swell, Unsuited -~ Unsuited —— - eee Poor: slope.
low strength.
Seward
SdB _— Poor: thin layer _____ Poor: excess fines —___| Unsuited oo —_____ Poor: toosandy. .
Shinrock:
SqgB Poor: low strength ___| Unsuited Unsuited —— Fair: thin layer.
SqC Poor: low strength ___| Unsuited Unsuited —— Fair: slope, thin layer.
Shoals:
Sh Poor: frost action ____| Unsuited . Unsuited —— e Good.
Sloan:
SN, S0 e Poor: wetness, Unsuited —eoooom Unsuited -~ Poor: wetness.
frost action.
Spinks:
SpB, SPC mmmmm Good Good Unsuited Poor: too sandy, thin
layer.
Toledo:
To — Poor: low strength, Unsuited —oo___ Unsuited o _____ Poor: wetness, too
wetness, shrink-swell. clayey.
Tuscola variant:
TuB Poor: frost action —.__| Unsuited - __ Unsuited o ______ Fair: thinlayer.
TuC Poor: frost action —___| Unsuited - __ Unsuited - _______ Fair: slope, thin layer.
Udorthents:
uUd.
Urban land:
Ur.
Wallkill:
We Poor: low strength, Unsuited —— oo Unsuited — e Poor: wetness.
frost action, wetness.
Wallkill variant:
Wk Poor: low strength, Unsuited ——ccoce—- Unsuited o ___ Poor: wetness.
wetness, frost action.

*This map unit is made up of two or more dominant kinds of soil. See map unit description for the composition and behavior

of the whole map unit.
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[“Seepage” and some of the other terms that describe restrictive soil features are defined in the Glossary. Absence of an entry
means soil was not evaluated]

Pond

Embankments,

Soil name and : : : s s Terraces and Grassed
map symbol re:igglr dl]f:‘fégsnd Drainage Irrigation diversions waterways
Arkport:
ApB Seepage, Seepage, Not needed ----| Fast intake, Not needed —___| Droughty.
slope. piping. seepage, slope.
Belmore:

BIB Seepage —o———— Piping, Not needed —-___| Erodes easily, Favorable _____ Slope.

seepage. slope.
Blount:

BnA,. BnB, BnB2, BoA,

BoB. Favorable ___.__ Favorable ——___ Percs slowly ——_| Wetness, slow Perecs slowly, Erodes easily,
intake. wetness. wetness.
Bono: »

Bp Favorable _.___ Low strength, Peres slowly _—_| Wetness, percs | Wetness ... Wetness.
shrink-swell. slowly.

Boyer: )

BrB, BrC, BsD comoommee Seepage —c————- Seepage ——————— Not needed ____| Seepage, fast Complex slope, | Droughty.

intake. soil blowing.
Carlisle:
Ca Seepage ————-—- Excess humus —_| Wetness, Soil blowing, Not needed ____| Not needed.
cutbanks cave, | fastintake,
poor outlets. wetness.
Ceresco:

Ce Seepage ______ Erodes easily, Poor outlets, Floods, Not needed .__._| Not needed.
piping, floods. wetness.
unstable fill.

Cohoctah:
Ch Seepage ————o—- Piping Poor outlets, Wetness, Not needed —___| Not needed.
floods, floods.
wetness.
Colwood :

Cp Seepage - Low stiength, Cutbanks cave, | Wetness —_—___ Not needed -__.] Erodes easily,
piping, wetness. wetness.
erodes easily.

Del Rey:
DeA, DeB, DfA, DB - Favorable _____ Low strength _.| Peres slowly ___| Slow intake, Percs slowly, Wetness.
wetness. wetness.
Digby:
DgA, DmA e Seepage - Seepage ——_———_ Favorable _____ Wetness ______ Wetness ______ Wetness.
Edwards

Bd e Seepage —————-- Compressible, Wetness, Floods, soil Not needed —___| Not needed.
hard to pack, cutbanks cave, | blowing,
low strength. poor outlets. wetness.

Eel:

Ee Seepage ———m—- Piping, low Not needed ——__| Floods __—_____ Not needed ____{ Not needed.

strength.
Fulton: ‘

FsA, FsB, FuA, FuB —___ Favorable _____ Low strength, Peres slowly, Slow intake, Percs slowly, Percs slowly,
shrink-swell, wetness. wetness, wetness. wetness.
hard to pack.

Genesee:

Ge -| Seepage ___..__ Piping, low Not needed —_-_| Floods .- Not needed —___| Not needed.
strength,
erodes easily.

Gilford:
Gf Seepage _____—- Seepage wee———o Cutbanks cave__| Wetness ._____ Not needed ____| Favorable.
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. Pond Embankments
Soil name and : : ! : s s Terraces and Grassed
map symbol re:g;tsnr dlll{:‘fé :.Snd Drainage Irrigation diversions waterways
Glynwood:

GIB, GIB2 Favorable __.___ Hard to pack, Percs slowly ——_| Percs slowly _.__| Percs slowly ___| Percs slowly.
shrink-swell.

GIC, GIC2, GID2, GIE2__| Slope —eeee e Hard to pack, Percs slowly ___| Percs slowly, Percs slowly, Percs slowly,
shrink-swell. slope. slope. slope.

Haney:

HaB Seepage ——_—.—_ Seepage —cee—eo Not needed —-_| Slope — o Favorable —____ Favorable.

* HeB: '

Haney part —_—_____ Seepage —______ Seepage ——____ Not needed —_--| Slope _________ Favorable _____ Favorable.
Rawson part ... Favorable —.___ Low strength __| Not needed ~-—_| Slope _________ Favorable ____._ Favorable.

1 HeC: .
Haney part —_______ Seepage - Seepage .- Not needed —_—-| Slope ————____ Favorable —____ Favorable.
Rawson part —.—.___ Favorable _____ Low strength __| Not needed ————| Slope —______.__ Favorable _____ Favorable.

Haskins:
HKA, " HnA oo Favorable .____ Low strength __| Favorable __.___ Wetness ______ Wetness _—_____ Wetness.
Hoytville:
Hv Favorable _____ Low strength __| Percs slowly —_-[ Wetness, percs | Wetness, percs | Wetness, percs
slowly. slowly. slowly.
Kibbie: .

KIA, KIB oo Seepage ______ Erodes easily, | Wetness, Wetness —o—___ Not needed —.__| Erodes easily.
unstable fill, cutbanks cave.
piping.

Lamson: ..

La Seepage — - Piping, unstable | Wetness, Wetness ———___ Not needed ——__| Not needed.
fill. poor outlets,

piping.
Landes:

Lb _| Seepage ——_.___ Seepage, Not needed —-.-| Complex slope, |Favorable —____ Not needed.

piping. droughty.
Latty:

Le —— Favorable _____ Low strength, | Percs slowly, Wetness, percs | Wetness, peres | Wetness, peres
compressible, wetness. slowly. slowly. slowly.
hard to pack.

Lenawee:
Lf Favorable -____ Low strength __| Percs slowly, Percs slowly, Not needed -_-_| Peres slowly,
wetness, wetness. wetness.
Lucas: .

LuB2, LuC2, LuD2 e Slope ——_————__ Low strength, | Percs slowly ——_| Erodes easily, | Slope, peres Slope, peres
compressible, slope, percs slowly. slowly, erodes
hard to pack. slowly. easily.

Martisco:
Ma _ Favorable _____ Low strength __| Percs slowly, Wetness ______ Not needed —___| Not needed.
poor outlets,
wetness.
Mermill:
Md Favorable —..__. Low strength __| Favorable —_.__ Wetness __.__. Wetness —_____ Wetness.
Millgrove:
Mh, MK oo Seepage —__-—._ Seepage ———._—_ Favorable _____ Wetness ______ Wetness , ._____ Wetness.
Nappanee:

NnA, NnB, NpA . _____ Favorable ___.__ Shrink-swell, Percs slowly ___| Slow intake, Percs slowly, Percs slowly,
hard to pack, percs slowly. wetness. wetness.
low strength.

Oshtemo:

OB, OB oo Seepage . Piping, Not needed ____| Seepage, fast Complex slope-_| Droughty,
seepage. intake. slope.

OrC Seepage ——___._ Piping, Not needed —._.| Seepage, fast Complex slope__| Droughty,
seepage. intake, slope. slope.
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Soil name and . : ’ : okl Terraces and Grassed
map symbol re:gg(snr dlfvsé(?snd Drainage Irrigation diversions waterways
Ottokee: .

O1B Seepage ______ Seepage, Not needed —._.| Fast intake, Too sandy, soil | Droughty.

unstable fill, slope. blowing.
Paulding:

Pa Favorable _.___ Low strength, Percs slowly, Wetness, percs | Wetness ——____ Wetness, peres
compressible, wetness. slowly. slowly.
hard to pack.

Pewamo: .
Pm Favorable —____ Low strength, Percs slowly, Slow intake, Not needed -___| Peres slowly,
shrink-swell. poor outlets, percs slowly, wetness.
wetness. wetness.
Rawson:
RIB, RIC, RmB, RmC __._| Favorable —__.__ Low strength __| Not needed ——__| Slope _—________ Favorable _____ Favorable.
Rimer:

RnA Favorable _____ Seepage, Favorable —____ Fast intake, Too sandy, Wetness.

piping. wetness. wetness.
Roselms:

RsA, RsB Favorable —.___ Low strength, Percs slowly _-_| Wetness, slow Wetness, percs | Wetness.
shrink-swell, intake. slowly. percs slowly.
hard to pack.

St. Clair: .

SbB2 Favorable _____ Shrink-swell, Not needed —-__{ Percs slowly, Complex slope, | Percs slowly,
hard to pack, complex slope, percs slowly, erodes easily.
compressible, erodes easily. erodes easily.

SbC2, SbD2 e Slope ———_____ Shrink-swell, Not needed —___| Percs slowly, Complex slope, | Percs slowly,
hard to pack, complex slope, percs slowly, slope, erodes
compressible. erodes easily. erodes easily. easily.

Seward:
SdB Favorable _____ Piping oo Favorable _____ Fast intake, Piping, too Droughty.
slope. sandy.
Shinrock: .

SgB Favorable _____ Low strength, Not needed --__| Percs slowly, Percs slowly ___| Percs slowly,
shrink-swell. slope. erodes easily.

SqC Slope Low strength, Not needed —.__|{ Percs slowly, Erodes easily, Slope, percs
shrink-swell. slope. slope, percs slowly, erodes

slowly. easily.
Shoals

Sh Seepage — .- Piping, low Floods, Wetness, Not needed ____| Not needed.

strength. wetness. floods.
Sloan: .
SRy S0 Favorable _____ Piping —______ Wetness, floods, | Wetness, Not needed —_._| Wetness.
poor outlets. floods.
Spinks:
SpB, SpC o Seepage _______ Seepage —____._ Not needed --__| Droughty, fast | Too sandy, Droughty.
intake, complex slope,
seepage. soil blowing.
Toledo

To —-| Favorable ___.__ Low strength, Percs slowly, Wetness, percs | Wetness, peres | Wetness, percs
compressible, wetness. slowly. slowly. slowly.
hard to pack.

Tuscola variant:
TuB, TuC e Seepage, Low strength, Not needed ____| Slope, erodes Erodes easily, Erodes easily.
slope. erodes easily, easily. piping.
piping.

Udorthents:
Ud.
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Urban land:
Ur.
Wallkill :
We Seepage ——_.___ Low strength __| Wetness, poor | Wetness ______ Not needed —_-_| Not needed.
outlets.
Wallkill variant:
Wk Favorable ____ Low strength, Wetness, poor Wetness —..—_ Wetness —————- Wetness.
hard to pack, outlets.
unstable fill.

* This map unit is made up of two or more dominant kinds of soil. See map unit description for the composition and behavior

of the whole map unit.

and organic-matter content of each soil horizon are
important factors in rating soils for use as construc-
tion materials. Each soil is evaluated to the depth ob-
served, generally about 6 feet.

Roadfill is soil material used in embankments for
roads. Soils are evaluated as a source of roadfill for
low embankments, which generally are less than 6
feet high and less exacting in design than high em-
bankments. The ratings reflect the ease of excavating
and working the material and the expected perfor-
mance of the material where it has been compacted
and adequately drained. The performance of soil after
it is stabilized with lime or cement is not considered
in the ratings, but information about some of the soil
properties that influence such performance is given in
the descriptions of the soil series.

The ratings apply to the soil material between the
A horizon and a depth of 5 to 6 feet. It is assumed
that soil horizons will be mixed during excavation
and spreading. Many soils have horizons of constrast-
ing suitability within their profile. The estimated en-
gineering properties in table 10 provide specific
information about the nature of each horizon. This
information can help determine the suitability of each
horizon for roadfill.

Soils rated good are coarse grained. They have low
shrink-swell potential, low potential frost action, and
few cobbles and stones. They are at least moderately
well drained and have slopes of 12 percent or less.
Soils rated fair have a plasticity index of less than 15
and have other limiting features, such as moderate
shrink-swell potential, moderately steep slopes, wet-
ness, or many stones. If the thickness of suitable ma-
terial is less than 3 feet, the entire soil is rated poor.

Sand and gravel are used in great quantities in
many Kkinds of construction. The ratings in table 6
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 suit-
able 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 excavation of
the material. Descriptions of grain size, kinds of min-
erals, reaction, and stratification are given in the soil
series descriptions and in table 10.

Topsoil is used in areas where vegetation is to be
established and maintained. Suitability is affected
mainly by the ease of working and spreading the soil
material in preparing a seedbed and by the ability of
the soil material to support plantlife. Also considered
is the damage that can result at the area from which
the topsoil is taken.

The ease of excavation is influenced by the thick-
ness of suitable material, wetness, slope, and amount
of stones. The ability of the soil to support plantlife is
determined by texture, structure, and the amount of
soluble salts or toxic substances. Organic matter in
the A1l or Ap horizon greatly increases the absorption
and retention of moisture and nutrients. Therefore,
the soil material from these horizons should be care-
fully preserved for later use.

Soils rated good have at least 16 inches of friable
loamy material at their surface. They are free of stones
and cobbles, are low in content of gravel, and have
gentle slopes. They are low in soluble salts that can
limit or prevent plant growth. They are naturally
fertile or respond well to fertilizer. They are not so
wet that excavation is difficult during most of the
year. v

Soils rated fair are loose sandy soils or firm loamy
or clayey soils in which the suitable material is only
8 to 16 inches thick or soils that have appreciable
amounts of gravel, stones, or soluble salt.

Soils rated poor are very sandy soils and very firm
clayey soils; soils with suitable layers less than 8
inches thick; soils having large amounts of gravel,
stQIneS, or soluble salt; steep soils; and poorly drained
soils.

Although a rating of good is not based entirely on
high content of organic matter, a surface horizon is
generally preferred for topsoil because of its organic-
matter content. This horizon is designated as Al or
Ap in the soil series descriptions. The absorption and
retention of moisture and nutrients for plant growth
are greatly increased by organic matter.
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Water management

Many soil properties and site features that affect
water management practices have been identified in
this soil survey. In table 7 soil and site features that
affect use are indicated for each kind of soil. This
information is significant in planning, installing, and
maintaining water control structures.

Pond reservoir areas hold water behind a dam or
embankment. Soils best suited to this use have a low
seepage potential, which is determined by permeabil-
ity and the depth to fractured or permeable bedrock
or other permeable material.

Embankments, dikes, and levees require soil mate-
rial that is resistant to seepage, erosion, and piping
and has favorable stability, shrink-swell potential,
shear strength, and compaction characteristics. Large
stones and organic matter in a soil downgrade the
suitability of a soil for use in embankments, dikes,
and levees.

Drainage of soil is affected by such soil properties
as permeability; texture; depth to bedrock, hardpan,
or other layers that affect the rate of water move-
ment; depth to the water table; slope; stability of
ditchbanks; susceptibility to flooding; salinity and al-
kalinity; and availability of outlets for drainage.

Irrigation is affected by such features as slope,
susceptibility to flooding, hazards of water erosion
and soil blowing, texture, presence of salts and alkali,
depth of root zone, rate of water intake at the surface,
permeability of the soil below the surface layer, avail-
able water capacity, need for drainage, and depth to
the water table,

Terraces and diversions are embankments or a com-
bination of channels and ridges constructed across a
slope to intercept runoff. They allow water to soak
into the soil or flow slowly to an outlet. Features that
affect suitability of a soil for terraces are uniformity
and steepness of slope; depth to bedrock, hardpan, or
other unfavorable material; large stones; permeabil-
ity ; ease of establishing vegetation; and resistance to
water erosion, soil blowing, soil slipping, and piping.

Grassed waterways are constructed to channel run-
off to outlets at a nonerosive velocity. Features that
affect the use of soils for waterways are slope, per-
meability, erodibility, wetness, and suitability for
permanent vegetation.

Recreation

The soils of the survey area are rated in table 8
according to limitations that affect their suitability
for recreation uses. The ratings are based on such
restrictive soil features as flooding, wetness, slope, and
texture of the surface layer. Not considered in these
ratings, but important in evaluating a site, are location
and accessibility of the area, size and shape of the
area and its scenic quality, the ability of the soil to
support vegetation, access to water, potential water
impoundment sites available, and either access to
public sewerlines or capacity of the soil to absorb sep-
tic tank effluent. Soils subject to flooding are limited,
in varying degree, for recreation use by the duration
and intensity of flooding and the season when flooding
occurs. Onsite assessment of height, duration, inten-

sity, and frequency of flooding is essential in planning
recreation facilities.

The degree of the limitation of the soils is expressed
as slight, moderate, or severe. Slight means that the
soil properties are generally favorable and that the
limitations are minor and easily overcome. Moderate
means that the limitations can be overcome or alle-
viated by planning, design, or special maintenance.
Severe means that soil properties are unfavorable and
that limitations can be offset only by costly soil rec-
lamation, special design, intensive maintenance, lim-
ited use, or by a combination of these measures.

The information in table 8 can be supplemented by
information in other parts of this survey. Especially
helpful are interpretations for septic tank absorption
fields, given in table 5, and interpretations for dwell-
ings without basements and for local roads and streets,
given in table 4.

Camp areas require such site preparation as shaping
and leveling for tent and parking areas, stabilizing
roads and intensively used areas, and installing sani-
tary facilities and utility lines, Camp areas are subject
to heavy foot traffic and some vehicular traffic. The
best soils for this use 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 constructing camping sites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for use as 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 will increase the cost
of shaping sites or of building access roads and park-
ing areas.

Playgrounds require soils that can withstand inten-
sive 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 or boulders, is firm after
rains, and is not dusty when dry. If shaping is re-
quired to obtain a uniform grade, the depth of the
soil over bedrock or hardpan should be enough to allow
necessary grading.

Paths and trails for walking, horseback riding,
bicycling, and other uses should require little or no
cutting and filling. The best soils for this use are those
that are not wet, are firm after rains, are not dusty
when dry, and are not subject to flooding more than
once during the annual period of use. They should
have moderate slopes and have few or no stones or
boulders on the surface.

Wildlife Habitat

Soils directly affect the kind and amount of vege-
tation that is available to wildlife as food and cover,
and they affect the construction of water impound-
ments. The kind and abundance of wildlife that
populate an area depend largely on the amount and
distribution of food, cover, and water. If any one of
these elements is missing, is inadequate, or is inac-
gﬁssible, wildlife either are scarce or do not inhabit

e area.
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[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of “slight,” “moderate,” and
“severe.” Absence of an entry means soil was not rated]

Soil name and

map symbol Camp areas Picnic areas Playgrounds Paths and trails
Arkport:
ApB Moderate: too sandy -~ Moderate: too sandy -_| Moderate: slope, Moderate: too sandy.
too sandy.
Belmore:
BIB Slight —_______________ Slight ________________ Moderate: slope . Slight.
Blount:
BnA, BoA Moderate: wetness, Moderate: wetness ——.| Moderate: percs Moderate: wetness.
percs slowly. slowly, wetness.
BnB, BnB2, BoB _________ Moderate: wetness, Moderate: wetness __.| Moderate: percs Moderate: wetness.
perces slowly. slowly, wetness, slope.
Bono:
Bp Severe: wetness ______ Severe: wetness —_____ Severe: wetness ————— Severe: wetness.
Boyer:
BrB Moderate: too sandy —_-| Moderate: too sandy —_| Moderate: too sandy —--| Moderate: too sandy.
BrC Moderate: too sandy —_| Moderate: too sandy -_| Severe: slope —______ Moderate: too sandy.
BsD Severe: slope —.______ Severe: slope ————____ Severe: slope —————___ Moderate: too sandy.
Carlisle:
Ca Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness,
excess humus, floods. excess humus, floods. excess humus, floods. excess humus, floods.
Ceresco:
Ce Severe: wetness, Moderate: floods, Severe: wetness _____ Slight.
floods. wetness.
Cohoctah:
Ch Severe: floods, Severe: floods, Severe: floods, Severe: floods, wetness.
wetness. wetness. wetness.
Colwood :
Cp — Severe: wetness __.___ Severe: wetness —_____ Severe: wetness ——____ Severe: wetness.
Del Rey:
DeA, DFA o Moderate: wetness, Moderate: wetness —-.| Moderate: wetness, Moderate: wetness.
percs slowly. perces slowly.
DeB, DfB - Moderate: wetness, Moderate: wetness _-.| Moderate: slope, Moderate: wetness.
percs slowly. wetness, percs slowly.
Digby:
DgA, DmA _____________ Moderate: wetness -__| Moderate: wetness ___| Moderate: wetness .--| Moderate: wetness.
Edwards
Bd o Severe: dusty, Severe: dusty, Severe: dusty, Severe: dusty, wetness,
wetness, excess wetness, excess wetness, excess excess humus.
humus. humus. humus,
Eel:
Ee e Severe: floods . _.._ Moderate: floods —____ Severe: floods —c—ce Moderate: floods.
Fulton:
FsA, FsB, FuA, FuB _______ Severe: percs slowly, Moderate: wetness _—_| Severe: percsslowly, Moderate: wetness.
wetness. wetness.
Genesee:
Ge Severe: floods oo Moderate: floods —__._ Severe: floods ————___ Moderate: floods.
Gilford:
Gt —-| Severe: wetness —_____ Severe: wetness _____ Severe: wetness ————__ Severe: wetness.
Glynwood:
GI8, GIB2 Moderate: peres Slight Moderate: wetness, Slight.
slowly. percs slowly.
GIC, GIC2 o __ Moderate: slope, Moderate: slope _____ Severe: slope —_______ Slight.
peres slowly.
GID2 Severe: slope —eee___ Severe: slope — . Severe: slope —_—_____ Moderate: slope.
GIE2 o Severe: slope —_______ Severe: slope ——______ Severe: slope ________ Severe: slope.
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Soil name and s .
map symbol Camp areas Picnic areas Playgrounds Paths and trails
Haney:
HaB Slight e~ Slight e Moderate: slope ——__._ Slight,.
! HeB:
Haney part . Slight Slight _______________ Moderate: slope ——.___ Slight.
Rawson part —.__—__ Moderate: percs Slight - oo . Moderate: slope, Slight.
slowly. percs slowly.
! HeC:
Haney part - Moderate: slope ——____ Moderate: slope _____. Severe: slope ———————- Slight.
Rawson part ———__ Moderate: slope, Moderate: slope ——____ Severe: slope —_——__ Slight.
percs slowly.
Haskins:
HkA, HRA oo Severe: wetness ——__-. Moderate: wetness ___| Severe: wetness ————__ Moderate: wetness.
Hoytville:
Hv Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness,
too clayey. too clayey. too clayey. too clayey.
Kibbie:
KIA, KIB —cmceo e Severe: wetness - Moderate: wetness —-_| Severe: wetness —_—___ Moderate: wetness.
Lamson:
La --| Severe: wetness ————._ Severe: wetness ———___ Severe: wetness — . Severe: wetness.
Landes: .
Lb Severe: fl00dS v orm Moderate: floods —--—- Moderate: floods —.___ Slight.
Latty
e e Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness,
too clayey. too clayey. too clayey. too clayey.
Lenawee
Lf Severe: wetness ————-. Severe: wetness —_—___ Severe: wetness ————__ Severe: wetness.
Lucas:
LuB2 Moderate: peres Moderate: too Moderate: percs Moderate: too clayey.
slowly, too clayey. clayey. s}owly, slope, too
clayey.
LuC? e Moderate: peres Moderate: slope .- Severe: slope ——————__ Moderate: too clayey.
slowly, slope.
LuD2 Severe: slope —___—___ Severe: slope .. Severe: slope ———___.._ Moderate: slope.
Martisco:
Ma Severe: floods, Severe: floods, Severe: floods, Severe: floods, wetness.
wetness. wetness. wetness.
Mermill:
Md Severe: wetness ———___ Severe: wetness .——__ Severe: wetness ———___ Severe: wetness.
Millgrove:
Mh, MKk ccmmee - Severe: wetness —.____ Severe: wetness —_____ Severe: wetness ———___ Severe: wetness.
Nappanee:
NnA, NnB, NpA ——____ Severe: percs Moderate: wetness ___| Severe: percs slowly, Moderate: wetness.
slowly, wetness. wetness.
Oshtemo:
OrB Moderate: too sandy-.| Moderate: too sandy -— Mo?erate: too sandy, Moderate: too sandy.
slope.
OrC e Moderate: too sandy, Moderate: too sandy, Severe: slope o _____ Moderate: too sandy.
slope. slope,
OsB _ Slight Slight oo Moderate: slope —————. Slight.
Ottokee:
(@ 1 U Moderate: too sandy -_| Moderate: too sandy —-| Moderate: too sandy -_| Moderate: too sandy.
Paulding:
Pa Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness,
too clayey. too clayey. too clayey. too clayey.
Pewamo:
Pm Severe: wetness —_____ Severe: wetness ———___ Severe: wetness —_____ Severe: wetness.
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Soil name and

map symbol Camp areas Picnic areas Playgrounds Paths and trails
Rawson: .
RIB, RMB e Moderate: percs Slight e Moderate: slope, peres | Slight.
slowly. slowly. .
RIC, RmC o Moderate: slope, Moderate: slope ————__ Severe: slope —_ee—___ Slight.
percs slowly.
Rimer
RAA oo Severe: wetness —_____ Moderate: wetness ___| Severe: wetness Moderate: wetness.
too sandy.
Roselms:
RsA, RsB oo Severe: wetness, Severe: too clayey ———_| Severe: wetness,percs | Severe: too clayey.
percs slowly, slowly, too clayey.
too clayey.
St. Clair:
SbB2 Severe: percs slowly ._| Moderate: too clayey__| Severe: percs slowly __| Moderate: too clayey.
SbC2 o Severe: percs slowly __| Moderate: too clayey, Severe: percs slowly, Moderate: too clayey.
slope. slope.
SbD2 e Severe: peres slowly, Severe: slope ___-—- Severe: peres slowly, Moderate: too clayey,
slope. slope. slope.
Seward
SAB e Moderate: too sandy -.| Moderate: too sandy - Modelt'jate: slope, too Moderate: too sandy.
sandy.
Shinrock .
SOB Moderate: peres Slight - Moderate: slope, percs | Slight.
slowly. slowly.
S59C e Moderate: slope, Moderate: slope ——-___ Severe: slope __—_____ Slight.
peres slowly.
Shoals
Sh e Severe: wetness, Moderate: wetness, Severe: wetness, Moderate: wetness,
floods. floods. floods. floods.
Sloan:
SR, S0 e Severe: wetness, Severe: wetness _._._ Severe: wetness, Severe: wetness,
floods. floods.
Spinks
SEB Moderate: too sandy -.| Moderate: too sandy —_| Moderate: slope, too Moderate: too sandy.
sandy.
SPC Moderate: slope, Moderate: slope, too Severe: slope oo Moderate: too sandy.
too sandy. sandy.
Toledo
T0 e Severe: too clayey, Severe: too clayey, Severe: too clayey, Severe: too clayey,
wetness, wetnes. wetness, wetness.
Tuscola variant:
TuB Slight ______ o ___ Slight e Moderate: slope ... Slight.
TuC o Moderate: slope ______ Moderate: slope ——____ Severe: slope ________ Slight.
Udorthents:
Ud o Moderate: percs Moderate: too clayey--| Moderate: slope, too Moderate: too clayey.
slowly, too clayey. clayey, percs slowly.
Urban land:
Ur.
Wallkill: .
We o Severe: floods, Severe: wetness —_____ Severe: wetness ______ Severe: wetness.
wetness.
Wallkill variant:
Wk e Severe: floods, Severe: wetness - Severe: wetness ______ Severe: wetness,
wetness.

* This map unit is made up of two or more dominant kinds of soil. See map unit description for the composition and behavior

of the whole map unit.
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TABLE 9.—Wildlife
[See text for definitions of “good,” “fair,” “poor,” and “very
Potential for habitat elements
Soil name and map symbol
Grain and seed Grasses and Wild herbaceous Hardwood
crops legumes plants trees
Arkport: .
ApB | Fair Good Good Good —__________
Belmore: .
B1B Fair Good Good —____________ Good -
Blount: .
BnA, BoA - Fair .___ Good Good Good - ____
BnB, BnB2, BoB Fair Good Good Good
Bono:
Bp _— Poor Poor Poor Poor o ____
Boyer: .
BB, BrC, BsD Poor Fair Good Good
Carlisle:
Ca Poor Poor Poor Poor
Ceresco: .
Ce Fair Good Good Good e
Cohoctah:
Ch . Poor Poor Poor Poor . ____
Colwood: .
Cp - Fair Poor Poor Poor _____________
Del Rey: .
DeA, DfA — Fair Good Good Good —_—__________
DeB, DfB Fair Good Good Good e
Digby: .
DgA, DmA Fair Good Good e Good . _____
Edwards:
Ed _— Poor Poor Poor Poor .
Eel:
Ee Poor Fair Fair Good —— o ______
Fulton:
FsA, FuA Fair Good Good Good . _
FsB, FuB Fair Good Good Good e
Genesee:
Ge Poor Fair Fair Good - .
Gilford:
Gf ——==| Fair Poor Poor Poor
Glynwood :
GIB, GIB2 Good Good Good Good . ___
GIC, GIC2 ——_ Fair Good Good Good —____________
GID2 Poor Fair Good Good .. _______
GIE2 Verp poor Fair Good Good —__________
Haney:
l—la B Good Good Good o ___ Good —o o _____
HeB:
Haney part Good Good Good Good e __
. Rawson part Good Good Good Good e ___
HeC:
Haney part Fair Good Good __—_______ Good o ________
Rawson part Fair Good Good Good _____________
Haskins:
HkA, HnA Fair Good Good Good o ___




WILLIAMS COUNTY, OHIO

45

habitat potentials
poor.” Absence of an entry indicates the soil was not rated]
Potential for habitat elements—Continbed Potential as habitat for—
Coniferous Wetland Shallow water Openland Woodland Wetland
plants plants areas wildlife wildlife wildlife
Good oo Poor _____________ Very poor —_—_____ Good ___ Good ____________ Very poor.
Good -~ Poor _____________ Very poor ________ Good -~ _______ Good _____________ Very poor.
Good _____________ Fair . Fair . ___ Good ___ Good o Fair.
Good Poor Very poor —_______ Good Good ————| Very poor.
Poor Good Good . _______ Poor Poor - Good.
Good Very poor ________ Very poor - -_.__- Fair o ___ Good ___________ Very poor.
Poor . ________ Good Good Poor _________ Poor _____________ Good.
Good ____________ Fair ___________ Fair o Good Good ____________ Fair,
Poor . Good Good _____________ Poor Poor - Good.
Poor . GOOd oo Good e Poor Poor . __ Good.
Good o Fair . ________ Fair . ______ Good _______ Good Fair.
Good Poor Very poor ________ Good .._. Good Very poor.
Good o ________ Fair oo Fair _____________ Good Good e Fair.
Poor Good Good —____________ Poor Poor ____________ Good.
Good _____________ Poor o ______ Poor o~ Fair Good Poor.
Good Fair Fair _____________ Good . Good o Fair.
Good Poor Very poor —_______ Good ao e Good .. Very poor.
Good . _______ Poor . ___ Poor o ______ Fair ___ Good Poor.
Poor _____________ Good ______.______ Good —____________ Poor Poor Good.
Good —____________ Poor _____________ Very poor —_______ Good oo _______ Good ____________ Very poor.
Good ——___________ Very poor ________ Very poor ________ Good ___ Good Very poor.
Good —___________ Very poor —_______ Very poor _.____.__ Fair Good Very poor.
Good o _______ Very poor ______._ Very poor _____.__ Fair Good Very poor.
Good ____.________ Poor _____________ Very poor —_____._ Good e Good . _ Very poor.
Good —____________ Poor ___ . _______ Very poor ________ Good . ______ Good . ________ Very poor.
Good e Poor . __ Very poor —_—___.._ Good _____________ Good _____________ Very poor.
Good —____________ Very poor __.._____ Very poor —_—_____ Good Good o ________ Very poor.
Good . _______ Very poor —_______ Very poor ______.__ Good e Good oo ___ Very poor.
Good o ______ Fair Fair Good e Good —___________ Fair.
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TABLE 9.—Wildlife habitat

Potential for habitat elements
Soil'name and map symbol
Grain and seed Grasses and Wild herbaceous Hardwood
crops legumes plants trees

Hoytville:

HY o e Poor o ___ Poor . _____ Poor . _ PoOY
Kibbie:

KIA e — Good - Good oo Good o G0od o

KIB —— ] Good oo Good Good Good .
Lamson

La Very poor .- Poor Poor Poor -
Landes:

Lb Good - Good eom e Good o Good . ________
Latty:

Le Poor o ___ Poor Poor Poor —____________
Lenawee:

Lf Poor e _ Poor - Poor Poor ——_________
Lueas:

LuB2 —_ Fait - Good Good Good

LuC2 — Fair e Good Good Good

LuD2 Poor __ Fair Good Good . ________
Martisco:

Ma — _— Very poor ——__—____ PoOrY e Very poor —_______ Very poor —____.__
Mermill:

Md _— Fair Fair Poor e Poor o __
Millgrove:

Mh, Mk Poot e Poor Poor Poor . ___
Nappanee:

NnA, NpA Good - | Good Good _____________ Good _____________

NnB -t Good - Good Good Good _____________
Oshtemo:

OrB, OrC _ — PoOY oo Fair __ Good Good o

OsB Good Good Good Good . ______
Ottokee:

Ot8 — Poor Fair Good Fair
Paulding:

Pa PoOY Poor Poor Poor
Pewamo:

Pm Poor Poor Poor Poor
Rawson:

RIB, RmB — Good o ____ Good Good Good

RIC, RmC Fair Good Good Good o __
Rimer:

RnA - e POOY oo Fair Good Good . ___
Roselms:

RSA e Fair Good Good Good . ____

RsB Fair - ___ Good Good Good .
St. Clair:

SbB2 Good o Good Good Good ____ _________

SbC2 Fair e Good Good Good _____________

SbD2 Poor _| Fair Good Good .
Seward:

SdB _ Fair e _ Good Good Fair _ . __________
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potentials—Continued
Potential for habitat elements—Continued Potential as habitat for—
Coniferous Wetland Shallow water Openland Woodland Wetland
plants plants areas wildlife wildlife wildlife
Poor o Good e Good . __________ Poor . Poor ____________ Good.
Good Fair ____________ Fair Good __ Good : Fair.
Good o Poor ____________ Poor e Good ___ Good --| Poor.
Poor o ___ Good ——__________ Good e Poor e Poor _____________ - Good.
Good Poor _____________ Very poor Good Good Very poor.
Poor . _______ Good . ___ Good Poor Poor Good.
Poor . Good . _____ Good ___ Poor Poor Good.
Good Poor ____________ Very poor ________ Good oo ____ Good - Very poor.
Good _________.___ Very poor —_______ Very poor ______._ Good Good _____________ Very poor.
Good _______ Very poor _____.___ Very poor . .- Fair ___ Good --—-| Very poor.
Very poor —_______ Good . _________ Good ____________ Very poor —o__.__ Very poor ______._ Good.
Poor o __ Good _—______._____ Good . ______ Fair o~ Poor . ______._ Good.
Poor Good Good . ________ Poor _______ Poor Good.
Good ——___________ Fair . __ Fair . _____ Good _____________ Good . _______ Fair.
Good Poor . __________ Poor Good _ .. ______ Good ——________ Poor.
Good ________ __.__ Very poor ____.___ Very poor ___.____ Fair ____________ Good o ___ Very poor.
Good Poor Very poor —_——____ Good _____________ Good ____________ Very poor.
Fair . _ Poor . _________ Very poor - Fair _____________ Fair ____________ Very poor,
Poor . ____ Good o _____ Good Poor Poor Good.
Poor Good - ___ Good Poor . _____ Poor e Good.
Good . ____ Poor o ____ Very poor ————__—_ Good ___________ Good ____________ Very poor.
Good oo Very poor ________ Very poor —_——-_—— Good _____________ Good . __._____ Very poor.
Good ____________ Fair oo __ Fair _ Fair Good _______._____ Fair.
Good —____________ Fair o _ Poor _____________ Good _________.___ Good o ___ Poor.
Good . _._.__ Poor . __ Very poor ________ Good . ____ Good — o ___ Very poor.
Good e Poor . . ____ Very poor ________ Good . _________ Good _____________ Very poor.
Good . Very poor —_______ Very poor ________ Good _____________ Good _____________ Very poor,
Good ——___________ Very poor —_______ Very poor Fair Good ____________ Very poor.
Fair ____________ Poor o ________ Very poor ________ Good o ____ Fair Very poor.
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TABLE 9.—Wildlife habitat
Potential for habitat elements
Soil name and map symbol
Grain and seed Grasses and Wild herbaceous Hardwood
crops legumes plants trees

Shinrock:

SgB Good Good o Good e Good

SqC ___| Fair Good ——| Good Good o
Shoals:

[ Poor Fair Fair ____________. Good
Sloan:

Sy 80 e e Poor Poor Poor oo Poor e
Spinks:

SpB Poor - Fair Good oo Fair oo

SpC - — —-——| Poor Fair Good Fair _____________
Toledo:

To — Poor Poor POOY e __ Poor oo
Tuscola variant:

TuB e Good e~ Good ———__________ Good e Good e

TUC e e Fair Good Good e Good o
Udorthents:

ud.
Urban land:

Ur.
Wallkill:

WE oo Very poor ___———__ Poor - Poor Poor
Wallkill variant:

WK e — Very poor —o—————o Poor Poor o ____ PoOY e

* This map unit is made up of two or more dominant kinds of soil. See map unit description for the composition and behavior

of the whole map unit.

If the soils have the potential, wildlife habitat can
be created or improved by planting appropriate vege-
tation, by maintaining the existing plant cover, or by
helping the natural establishment of desirable plants.

In table 9, the soils in the survey area are rated
according to their potential to support the main kinds
of wildlife habitat in the area. This information can
be used in planning for parks, wildlife refuges, nature
study areas, and other developments for wildlife; se-
lecting areas that are suitable for wildlife; selecting
soils that are suitable for creating, improving, or
maintaining specific elements of wildlife habitat; and
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 means that the ele-
ment of wildlife habitat- or the kind of habitat is
easily created, improved, or maintained. Few or no
limitations affect management, and satisfactory re-
sults can be expected if the soil is used for the desig-
nated purpose. A rating of fair means that the element
of wildlife habitat or kind of habitat can be created,
improved, or maintained in most places. Moderately
intensive management is required for satisfactory re-
sults. A rating of poor means that limitations are se-

vere for the designated element or kind of wildlife~
habitat. Habitat can be created, improved, or main-
tained in most places, but management is difficult and
must be intensive. A rating of very poor means that
restrictions for the element of wildlife habitat or kind
of wildlife are very severe, and that unsatisfactory
results can be expected. Wildlife habitat is impractical
or even impossible to create, improve, or maintain on
soils having such a rating.

The elements of wildlife habitat are briefly described
in the following paragraphs.

Grain and seced crops are seed-producing annuals
used by wildlife. The major soil properties that affect
the growth of grain and seed crops are depth of the
root zone, texture of the surface layer, available 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 barley.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes that are planted for wildlife
food and cover. Major soil properties 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
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Potential for habitat elements—Continued Potential as habitat for—
Coniferous Wetland Shallow water Openland Woodland Wetland
plants plants areas wildlife wildlife wildlife
Good e Poor Very poor —__ .- Good Good ----| Very poor.
€7 7.Y: A Very poor —eo——__ Very poor .. Good Good Very poor.
GOOd e Fair o Fair Fair Good Fair.
PoOr e (€107« R —— Good o Poor Poor Good.
Fair o Poor o ___ Very poor —.__—_—_ Fair Fair Very poor.
Fair e Very poor ——_____ Very poor —-——____ Fair Fair Very poor.
Poor e Good e __ Good Poor Poor Good.
Good . __ Poor . _ Very poor ———____. Good Good Very poor.
Good - Very poor —_______ Very poor Good Good Very poor.
Poor o _______ Good —____________ Good Poor Poor Good.
Poor _____________ Good _____________ Good ———_________ Poor Poor Good.

slope. Soil temperature and soil moisture are also con-
siderations. Examples of grasses and legumes are fes-
cue, bromegrass, clover, and alfalfa.

Wild herbaceous plants are native or naturally
established grasses and forbs. including weeds, that
provide food and cover for wildlife. Major soil prop-
erties 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, ragweed, goldenrod, smartweed, panic-
grass, and grama.

Hardwood trees and the associated woody under-
story provide cover for wildlife and produce nuts or
other fruit, buds, catkins, twigs, bark, or foliage that
wildlife eat. Major soil properties that affect growth
of hardwood trees and shrubs are depth of the root
zone, available water capacity, and wetness. Examples
of native plants are oak, poplar, cherry, apple, haw-
thorn, dogwood, hickory, and blackberry. Examples of
fruit-producing shrubs that are commercially available
and suitable for planting on soils rated good are
Russian-olive, autumn-olive, and crabapple.

Coniferous plants are cone-bearing trees, shrubs, or

ground cover plants that furnish habitat or supply
food in the form of browse, seeds, or fruitlike cones.
Soil properties that have a major effect on the growth
of coniferous plants are depth of the root zone, avail-
able water capacity, and wetness. Examples of conif-
erous plants are pine, spruce, fir, cedar, and juniper.

Wetland plants are annual and perennial wild her-
baceous plants that grow on moist or wet sites, exclu-
sive of submerged or floating aquatics. They produce
food or cover for wildlife that use wetland as habitat.
Major soil properties affecting wetland plants are tex-
ture of the surface layer, wetness, reaction, salinity,
slope, and surface stoniness. Examples of wetland
plants are duckweed, wild millet, and willows and
rushes. sedges, and reeds.

Shallow water areas are bodies of water that have
an average depth of less than 5 feet and that are useful
to wildlife. They can be naturally wet areas, or they
can be created by dams or levees or by water-control
structures in marshes or streams. Major soil properties
affecting shallow water areas are depth to bedrock,
wetness, surface stoniness, slope, and permeability.
The availability of a dependable water supply is im-
portant if water areas are to be developed. Examples
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of shallow water areas are marshes, waterfowl feeding
areas, and ponds.

The kinds of wildlife habitat are briefly described
in the following paragraphs.

Openland habitat consists of ecropland, pasture,
meadows, and areas that are overgrown with grasses,
herbs, shrubs, and vines. These areas produce grain
and seed crops, grasses and legumes, and wild her-
baceous plants. The kinds of wildlife attracted to these
areas include bobwhite quail, pheasant, meadowlark,
field sparrow, cottontail rabbit, and red fox.

Woodland habitat consists of areas of hardwoods
or conifers, or a mixture of both, and associated
grasses, legumes, and wild herbaceous plants. Wildlife
attracted to these areas include ruffed grouse, wood-

cock, thrushes, woodpeckers, squirrels, gray fox, rac-

coon, and deer.

Wetland habitat consists of open, marshy or
swampy, shallow water areas where water-tolerant
plants grow. Some of the wildlife attracted to such
areas are ducks, geese, herons, muskrat, mink, and
beaver.

Soil Properties

Extensive data about soil properties are summarized
on the following pages. The two main sources of these
data are the many thousands of soil borings made
during the course of the survey and the laboratory
analyses of selected soil samples from typical -proﬁ]es_.

In making soil borings during field mapping, soil
scientists can identify several important soil proper-
ties. They note the seasonal soil moisture condition or
the presence of free water and its depth. For each
horizon in the profile, they note the thickness and
color of the soil material; the texture, or amount of
clay, silt, sand, and gravel or other coarse fragments;
the structure, or the natural pattern of cracks and
pores in the undisturbed soil; and the consistence of
the soil material in place under the existing soil
moisture conditions. They record the depth of plant
roots, determine the pH or reaction of the soil, and
identify any free carbonates.

Samples of soil material are analyzed in the lab-
oratory to verify the field estimates of soil properties
and to determine all major properties of key soils,
especially properties that cannot be estimated accu-
rately by field observation. Laboratory analyses are
not conducted for all soil series in the survey area, but
labhoratory data for many soil series not tested are
available from nearby survey areas.

The available field and laboratory data are sum-
marized in tables. The tables give the estimated range
of engineering properties, the engineering classifica-
tions, and the physical and chemical properties of each
major horizon of each soil in the survey area. They
also present data about pertinent soil and water
features, engineering test data, and data obtained
from physical and chemical laboratory analyses of
soils.

Engineering Properties
Table 10 gives estimates of engineering properties

and classifications for the major horizons of each soil
in the survey area.

Most soils have, within the upper 5 or 6 feet, hori-
zons of constrasting properties. Table 10 gives infor-
mation for each of these contrasting horizons in a
typical profile. Depth to the upper and lower bound-
aries of each horizon is indicated. More information
about the range in depth and about other properties
in each horizon ‘is given for each soil series in the
section “Descriptions of the soils.”

Texture is described in table 10 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 soil material that is less than 2
millimeters in diameter. “Loam,” for example, is soil
material that is 7 to 27 percent clay, 28 to 50 percent
silt, and less than 52 percent sand. If a soil contains
gravel or other particles coarser than sand, an ap-
propriate modifier is added, for example, “gravelly
loam.” Other texture terms are defined in the Glossary.

The two systems commonly used in classifying soils
for engineering use are the Unified Soil Classification
System (Unified) (3) and the system adopted by the
American Association of State Highway and Trans-
portation Officials (AASHTO) (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 8 inches in diameter, plastic-
ity index, liquid limit, and organic-matter content.
Soils are grouped into 15 classes—eight classes of
coarse-grained soils, identified as GW, GP, GM, GC,
SW, SP, SM, and SC; six classes of fine-grained soils,
identified as ML, CL, OL, MH, CH, and OH; and one
class of highly organic soils, identified as Pt. Soils on
the borderline between two classes have a dual classi-
fication symbol, for example, CL-ML.

The AASHTO system classifies soils according to
those properties that affect their use in highway con-
struction and maintenance. In this system a mineral
soil is classified in one of seven basic groups ranging
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. At the other extreme, in group A-7, are fine-
grained soils. Highly organic soils are classified in
group A-8 on the basis of visual inspection.

When laboratory data are available, the A-1, A-2,
and A-7 groups are further classified as follows:
A-l-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A—7-5,
and A-T7-6. As an additional refinement, the desir-
ability of soils as subgrade material can be indicated
by a group index number. These numbers range from
0 for the best subgrade material to 20 or higher for
the poorest. The AASHTO classification for soils
tested 'in the survey area, with group index numbers
in parentheses, is given in table 13. The estimated
classification, without group index numbers, is given
in table 10. Also in table 10 the percentage, by weight,
of rock fragments more than 3 inches in diameter is
estimated for each major horizon. These estimates are
determined mainly by observing volume percentage in
the field and then converting that, by formula, to
weight percentage.

Percentage of the soil material less than 8 inches in
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diameter that passes each of four sieves (U.S. stan-
dard) is estimated for each major horizon. The esti-
mates are based on tests of soils that were sampled in
the survey area and in nearby areas and on field
estimates from many borings made during the survey.

Liquid limit and plasticity index indicate the effect
of water on the strength and consistence of soil. These
indexes are used in both the Unified and AASHTO
soil classification systems. They are also used as in-
dicators in making general predictions of soil be-
havior. Ranges in liquid limit and plasticity index are
estimated on the basis of test data from the survey
area or from nearby areas and on observations of the
many soil borings made during the survey.

Physical and Chemical Properties

Table 11 shows estimated values for several soil
characteristics and features that affect behavior of
soils in engineering uses. These estimates are given
for each major horizon, at the depths indicated, in the
representative profile of each soil. The estimates are
based on field observations and on test data for these
and similar soils.

Permeability is estimated on the basis of known
relationships between the soil characteristics observed
in the field—particularly soil structure, porosity, and
gradation or texture—that influence the downward
movement of water in the soil. The estimates are for
water movement in a vertical direction when the soil
is saturated. Not considered in the estimates are
lateral seepage or such transient soil features as plow-
pans and surface crusts. Permeability of the soil is an
important factor to be considered in the planning and
design of drainage systems, in evaluating the potential
of soils for septic tank systems and other waste dis-
posal systems, and in many other aspects of land use
and management.

Available water capacity is rated on the basis of soil
characteristics that influence the ability of the soil to
hold water and make it available to plants. Important
characteristics are content of organic matter, soil tex-
ture, and soil structure. Shallow-rooted plants are not
likely to use the available water from the deeper soil
horizons. Available water capacity is an important
factor in the choice of plants or crops to be grown
and in the design of irrigation systems.

Soil reaction is expressed as range in pH values. The
range in pH of each major horizon is based on many
field checks. For many soils, the values have been
verified by laboratory analyses. Soil reaction is im-
portant in selecting the crops and ornamental or other
plants to be grown, in evaluating soil amendments
for fertility and stabilization, and in evaluating the
corrosivity of soils.

Shrink-swell potential depends mainly on the
amount and kind of clay in the soil. Laboratory meas-
urements of the swelling of undisturbed clods were
made for many soils. For others it was estimated on
the basis of the kind of clay and on measurements of
similar soils. Size of imposed loadings and the mag-
nitude of changes in soil moisture content are also
important factors that influence the swelling of soils.
Shrinking and swelling of some soils can cause dam-
age to building foundations, basement walls, roads,

and other structures unless special designs are used.
A high shrink-swell potential indicates that special

design and added expense may be required if the

planned use of the soil will not tolerate large volume
changes. '

Risk of corrosion, as used in table 11, pertains to
potential soil-induced chemical action that dissolves
or weakens uncoated steel or concrete, The rate of
corrosion of uncoated steel is related to soil moisture,
particle-size distribution, total acidity, and electrical
conductivity of the soil material. The rating of soils
for corrosivity to concrete is based mainly on the sul-
fate content, soil texture, and acidity. Protective
measures for steel or more resistant conerete help to
avoid or minimize damage resulting from the corro-
sion. Installations of steel that intersect soil bound-
aries or soil horizons are more susceptible to corrosion
than installations entirely within one kind of soil or
within one soil horizon.

Soil and Water Features

Table 12 contains information helpful in planning
land uses and engineering projects that are likely to
be affected by soil and water features.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation
are placed in one of four groups on the basis of the
intake of water after the soils have been wetted and
have received precipitation from long-duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low
runoff potential) when thoroughly wet. These consist
chiefly of deep, well drained to excessively drained
sands or gravels. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate
when thoroughly wet. These consist chiefly of moder-
ately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to
moderately coarse texture. These soils have a moderate
rate of water transmission.

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils that have
a layer that impedes the downward movement of water
or soils that have moderately fine texture or fine tex-
ture. These soils have a slow rate of water transmis-
sion.

Group D. Soils having a very slow infiltration rate
(high runoff potential) when thoroughly wet. These
consist chiefly of clay soils that have a high shrink-
swell potential, soils that have a permanent high wa-
ter 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 is the temporary covering of soil with wa-
ter from overflowing streams, with runoff from adja-
cent slopes, and by tides. Water standing for short
periods after rains or after snow melts is not con-
sidered flooding, nor is water in swamps and marshes.
Flooding is rated in general terms that describe the
frequency and duration of flooding and the time of
year when flooding is most likely. The ratings are
based on evidence in the soil profile of the effects of
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TABLE 10.—Engineering
[The symbol < means less than; > means more than.
Classification
Soil name and map symbol Depth USDA texture
Unified AASHTO
In
Arkport:
Ap% — 0-10 | Loamy fine sand SM A-2, A4
10-24 | Very fine sandy loam, loamy very SM, ML A-2, A4
fine sand, loamy fine sand.
24-79 | Very fine sand, loamy fine sand, SM, ML A-2, A4
loamy very fine sand.
79-89 | Loamy fine sand, fine sand, loamy SM A-2, A4
very fine sand.
Belmore:
BIB 0-15 | Sandy loam ML, SM A-4
15-45 | Sandy clay loam, clay loam, gravelly SC, CL A-6
sandy clay loam,
45-72 | Gravelly sandy loam, gravelly loam, SM, SC A-2, A4
sandy loam,
Blount:
BnA, BnB, BnB2, BoA, BoB — e 0-8 | Loam ML, CL, CL-ML A-6, A4
8-31 | Silty clay loam, silty clay, clay loam ___| CH, CL A-7,A-6
31-60 | Silty clay loam, clay loam —_____._____ CL A-6
Bono:
Bp 0-12 | Silty clay loam CH, CL A-T
12-36 | Silty clay, clay, silty clay loam ________ CH,CL A-T
36-68 | Silty clay, clay, silty clay loam ________ CH, CL A-T
Boyer:
BrB, BrC 0-19 | Loamy sand SM, SM-SC A-2
19-31 | Sandy loam, sandy clay loam, loamy SM, SC, SM-SC A-2,A-4, A-6
sand. ‘
31-60 | Stratified sand to gravel _____________ SP, SP-SM, A-1, A-3, A-2-4
GP, GP-GM
BsD 0-19 | Gravelly loamy sand SM, SM-SC A-2
19-31 Sand}:i loam, sandy clay loam, loamy SM, SC, SM-SC A-2, A-4, A-6
sand.
81-60 | Stratified sand to gravel _____________ SP, SP-SM, A-1,A-3,A-2-4
GP, GP-GM
Carlisle:
Ca 0-66 | Sapric material Pt A-8
Ceresco:
Ce 0-10 | Sandy loam SM, ML A-2, A-4
10-60 | Sandy loam, loamy fine sand ——_______ SM, ML A-2, A-4
Cohoctah:
Ch 0-12 | Loam ML A-4
12-60 | Loam, fine sandy loam, sandy loam —___| ML, SM, SC, CL A-4,A-2
Colwood:
Cp 0-14 | Silt loam ML, CL, CL-ML | A-4
14-49 | Loam, silty clay loam, silt loam ______ CL,CL-ML A-6,A-4
49-60 | Stratified silt loam to fine sand —______ SM-SC, SM, ML A-2 A-4
Del Rey:
DeA, DeB 0-10 { Loam CL, ML A-6,A-4
10-46 | Silty clay loam, silty clay —___________ CH, CL ~
46-66 | Silt loam, silty clay loam _____________ CL, ML A-6,A-7
DfA, DfB 0-10 | Silty clay loam CL A-6
10-46 | Silty clay loam, silty clay —.__________ CH, CL A-7
Digh 46-66 | Silt loam, silty clay loam ____________ L A-6, A7
ighy:
DgA 0-12 | Sandy loam SM, ML A-4
12-37 | Clay loam, sandy clay loam, gravelly CL, SC, CL-ML, A-6, A-4
loam, SM-SC
37-60 | Stratified gravelly sandy loam to SM, SW-SM, A-4 A-2 A-1
gravelly sand. SP-SM
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Percentage passing sieve number—
Fragnéents Iiiquid Plasgicity
. imit index
inches 10 40 200
Pt Pet
0 90-100 90-100 65-85 20-45 NP
0 90-100 90-100 70-95 30-65 <1b NP-4
0 90-100 90-100 | 65-95 20-60 NP
0 90-100 90-100 60-95 15-50 NP
0 85-100 80-100 60-90 35-55 16-36 NP-10
0 85-100 80-100 55-75 40-70 10-36 10-20
0 80-100 65-90 40-65 10-40 10-30 NP-10
0-5 95-100 95-100 90-100 70-95 25-40 3-15
0-5 95-100 90-100 90-100 75-95 35-60 15-36
0-10 90-100 90-100 80-100 70-90 25-40 10-25
0 100 100 95-100 80-95 40-60 20-35
0 100 100 95-100 90-100 40-66 - 26-44
0 100 100 90-100 70-100 40-60 24-40
0-5 95-100 65-95 45-75 15-30 <20 NP-6
0-5 80-100 65-95 55-85 10-45 10-35 NP-16
0-10 40-100 35-100 30-70 0-10 NP
0-5 95-100 65-95 45-75 15-30 <20 NP-6
0-5 80-100 65-95 55-85 10-45 10-35 NP-16
0-10 40-100 35-100 30-70 0-10 NP
0 100 100 60-90 30-55 10-20 NP-6
0 80-100 80-100 60-85 15-60 10-30 NP-8
0 100 100 75-95 55-15 20-30 NP-6
0 95-100 85-100 70-90 30-70 <30 NP-10
0 100 100 85-100 60-90 18-40 2-9
0 100 100 80-100 50-90 20-40 6-20
0 100 95-100 70-100 30-80 <35 NP-10
0 95-100 95-100 90-98 75-95 25-50 5-20
0 95-100 95-100 - 90-100 70-95 356-55 15-30
0 95-100 95-100 90-100 70-95 30-50 5-25
0 95-100 95-100 90-98 75-95 25-40 11-20
0 95-100 95-100 90-100 70-95 35-55 15-30
0 95-100 95-100 90-100 70-95 30-50 11-25
0 85-100 80-100 50-90 40-55 <30 NP-4
0 85-100 70-100 55-75 40-70 25-40 4-16
0-5 80-100 65-90 40-65 10-40 <30 NP-4
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TABLE 10.—Engineering properties
Classification
Soil name and map symbol Depth USDA texture
Unified AASHTO
In
DmA 0-12 | Loam ____ ML A-4
12-37 | Clay loam, sandy clay loam, gravelly CL, SC, CL-ML, A-6,A-4
37-60 loam. SM-SC
Stratified gravelly sandy loam to SM, SW-SM, A4, A-2, A-1
gravelly sand. SP-SM
Edwards:
Ed _— 0-27 | Sapric material Pt A-8
27-60 | Marl
Eel:
Eo wo- _— 0-8 | Loam ML, CL A-4,A-6
8-34 | Silt loam, loam —___ ML, CL A-4,A-6
34-64 | Stratified sandy loam to silty clay ML, CL A-4, A-6
loam.
Fulton:
FsA, FsB — 0-8 Loam __ . ClL, ML A-4,A-6
8-37 | Silty clay, clay - CH, CL A-T7
37-62 | Silty clay, clay CH, CL A-7
FuA, FuB _— 0-8 Silty clay loam —_—— CL A-7, A-6
8-37 | Silty clay, clay CH, CL A-7
37-62 | Silty clay, clay CH, CL A-7
Genesee:
Ge 0-8 Loam ML, CL A-4,A-6
8-40 | Silt loam, loam _._ ML, CL A-4,A-6
40-60 | Stratified sandy loam to silt loam _____ ML, CL A-4,A-6
Gilford:
Gf 0-11 | Fine sandy loam SM, SC, SM-SC A-4
11-39 | Sandy loam _ SM, SC, SM-SC A-2-4
39-49 | Loamy sand, sand SM, SP, SP-SM A-3, A-1-b
49-60 | Silty clay loam, clay CL,CH A-6, A-T7
Glynwood:
GIB, GIB2, GIC, GIC2, GID2, GIE2-__ 0-8 Loam —-| ML