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How To Use This Soil Survey

General Soil Map

The general soil map, which is the color map preceding the detailed soil maps, shows the survey area
divided into groups of associated soils called general soil map units. This map is useful in planning the
use and management of large areas.

To find information about your area of interest, locate that area on the map, identify the name of the
map unit in the area on the color-coded map legend, then refer to the section General Soil Map Units
for a general description of the soils in your area.

Detailed Soil Maps

The detailed soil maps follow the general soil map. These maps can
be useful in planning the use and management of small areas.
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This is a publication of the National Cooperative Soil Survey, a joint effort
of the United States Department of Agriculture and agencies of the States,
usually the Agricultural Experiment Stations. In some surveys, other Federal
and local agencies also contribute. The Soil Conservation Service has leader-
ship 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, religion, marital status, or age.

Major fieldwork for this soil survey was completed in the period 1967-73.
Soil names and descriptions were approved in 1976. Unless otherwise indicated,
statements in the publication refer to conditions in the survey area in 1976.
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
assistance furnished to the Lake Soil and Water Conservation District. The
survey was materially aided by funds provided by the Lake County Commis-
sioners.

Soil maps in this survey may be copied without permission, but any enlarge-
ment of these maps can 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.
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Foreword

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

This soil survey has been prepared to fit the needs of different users. Far-
mers, ranchers, foresters, and agronomists can use it to determine the poten-
tial of the soil and the management practices required for food and fiber
production. Planners, community decisionmakers, engineers, developers, buil-
ders, and homebuyers can use it to plan use of land, select sites for construc-
tion, develop soil resources, and identify special practices that may be needed
to assure proper performance. Conservationists, recreationists, teachers, stu-
dents, and specialists in wildlife management, waste disposal, and pollution con-
trol can use the soil survey to understand, protect, and enhance the environ-
ment.

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

These and many other soil properties that affect land use are described in
this soil survey. This publication also shows, on the general soil map, the loca-
tion of broad groups of soils; the location of each kind of soil is shown on
detailed soil maps at the back. It provides descriptions of each kind of soil in
the survey area and gives much information about each soil for specific uses.
Additional information or assistance in using this publication is available from
the local office of the Soil Conservation Service or the Cooperative Extension
Service.

We believe that this soil survey will help us have a better environment
and a better life. The widespread use of this information can greatly assist us
in the conservation, development, and productive use of our soil, water, and re-
lated resources.

Robert E. Quilliam
State Conservationist
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SOIL SURVEY OF LAKE COUNTY, OHIO

By A. Ritchie and N. E. Reeder, Ohio Department of Natural Resources,
Division of Lands and Soil

Fieldwork by N. E. Reeder, A. Ritchie, K. R. Olson, R. S. Sobol,
J. N. Thatcher and R. C. Roseler, Ohio Department of Natural Resources,
Division of Lands and Soil, and J. Dunlavy,
Soil Conservation Service

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

LAKE COUNTY is in northeastern Ohio adjacent to
Lake Erie (see map on facing page). It is about 231
square miles, or 148032 acres, in size. Painesville, the
county seat, is in the center of the county about 32 miles
northeast of Cleveland. In 1970 the total population of the
county was 197,200.

General nature of the county

Lake County occupies parts of two physiographic
provinces: the Glaciated Allegheny Plateau of the Ap-
palachian Plateaus province in the south and the Eastern
lake section of the Central Lowland province in the north
(4). The line between the two provinces is the Portage
Escarpment which crosses the county roughly in a
northeast-southwest line. The Chagrin and Grand Rivers
and Arcola Creek drain Lake County into the Great
Lakes Basin.

Most of Lake County was once used for agriculture,
and a large part was in horticultural crops. The county
now forms.a part of the expanding metropolitan area of
northeastern Ohio. Housing developments, highways, fac-
tories, shopping centers, and other nonfarm uses are com-
peting with agriculture for use of the land. This has
resulted in gradually declining acreage used for agricul-
ture, particularly in the western part of the county.
Wholesale nurseries that specialize in ornamental shrubs
and trees are the major horticultural enterprise on the
land still used for agriculture.

Industries are concentrated mainly in the western and
central parts of the county in the cities of Wickliffe, Men-
tor, Painesville, and Willoughby. Machinery and chemicals
are the leading industrial products. Other manufactured
goods include fabricated metals, rubber and plastic
products, textiles, and clothing.

Climate

Lake County has warm summers and cold winters.
Precipitation is well distributed during the year and is
adequate for most cultivated crops. I'rom late fall

through winter, snow squalls are frequent and total snow-
fall is normally heavy. In some years a single prolonged
storm can leave more than 2 feet of snow on the ground,
and strong winds can cause deep drifts.

Tables 1 and 2 give data on temperature and precipita-
tion for the county, as recorded at Painesville and Char-
don. The climate of Painesville represents the climate of
the parts of the county near Lake Erie. The climate of
Chardon is more representative of the southern part of
the county. Tables 3 and 4 provide data on the length of
the growing season. :

In Painesville the average temperature in winter is 30
degrees F, and the average daily low is 23 degrees. The
lowest temperature on record at Painesville was 15
degrees below zero on January 24, 1963. In summer the
average temperature is 70 degrees, and the average daily
high is 79 degrees. The highest temperature on record
was 96 degrees on June 20, 1963.

In Chardon the average temperature in winter is 27
degrees F, and the average daily low is 19 degrees. The
lowest temperature on record at Chardon was 20 degrees
below zero on January 24, 1963. In summer the average
temperature is 69 degrees, and the average daily high is
79 degrees. The highest temperature on record was 98
degrees on September 2, 1953. The average temperature
in summer is cooler in Chardon than in Painesville
because of the higher elevation—1,130 feet.

Growing-degree days, shown in Tables 1 and 2, are
equivalent to “heat units.” Beginning in spring, growing-
degree days accumulate by the amount that the average
temperature each day exceeds a base temperature of 40
degrees F, which commonly is used to calculate growth of
small grain and grass crops. Corn and soybeans require a
higher base temperature for growth. The normal monthly
accumulation is used to schedule single or successive
plantings of a crop between the last freeze in spring and
the first in fall. Tables 5 and 6 give probabilities of the
dates of the last freeze in spring and the first in fall.

Of the total annual precipitation, about 55 percent
generally falls between April and September; this period
includes the growing season for most crops. Two years in

1
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ten, the April to September rainfall is less than 20 inches
in Chardon and 16 inches in Painesville. The heaviest one-
day rainfall during the period of record was 4.00 inches at
Chardon on August 15, 1962, and at Painesville on July
17, 1968. There are about 36 thunderstorms each year, 18
of which are in summer.

Average seasonal snowfall is 40 inches in Painesville
and 113 inches in Chardon. The greatest snow depth at
any one time during the period of record was 15 inches in
Painesville and 34 inches in Chardon. On the average, 18
days have at least 1 inch of snow on the ground in
Painesville, and 43 days have at least 1 inch of snow on
the ground in Chardon. The number of days, however, va-
ries greatly from year to year.

The average relative humidity in midafternoon is about
60 percent. Humidity is higher at night in all seasons, and
the average at dawn is about 80 percent. The percentage
of possible sunshine is 70 percent in summer and 30 per-
cent in winter. The prevailing wind direction is from the
south. Average windspeed is highest, 13 miles per hour, in
March.

Crop development early in the growing season is
slowed by frequent cool winds off a cold lake. This slow-
ing is important for fruit crops which generally do not
blossom until after the chance of a freeze in spring
passes. Fall winds, which blow off a relatively warm lake,
delay the first freeze in fall and prolong the growing
season for all crops.

History and economic development

Lake County was a part of the Connecticut Western
Reserve. It was formed in 1840 from Geauga and
Cuyahoga Counties and named because it borders Lake
Erie.

The first permanent settlement in the county was near
Mentor about 1799 (7). The early settlers emigrated from
New England, principally Connecticut.

Farming, the basis of the pioneer economy, began by
clearing land for crops. Initially, the products derived
from the land were for self-support. During the 1800’s
settlement in the county increased, and dairy farming was
introduced. Until 1900 milk was produced primarily for
the manufacture of cheese. The amount of land used for
farming in the county has decreased since World War II.

Since the first nursery stock was produced in Lake
County between 1845 and 1850, the nursery industry has
gracdually become a major enterprise. In 1971, 145 nurse-
ries raised 3,299 acres of many types of trees. Evergreens
were predominant (6).

Before 1940 there was relatively little industry in Lake
County. Since then, industry, particularly chemical
production, has grown. Along with this industrial expan-
sion, urbanization has forced many nurseries and farms to
discontinue operations or to make more intensive use of
their land.

The mineral resources of Lake County contribute to its
industrial base. Deep wells and shaft mines produce brine

and rock salt for the local chemical industries. Gravel pits
on beach ridges and outwash-terrace deposits of glacial
origin produce sand and gravel for construction.

Water for publie, domestic, and industrial use comes
from two principal sources in Lake County: surface water
and ground water. Industrial and public supplies of water
are obtained mostly from Lake Erie. Local wells in beach-
ridge deposits and underlying shale and sandstone
bedrock produce water for domestic use and irrigation.
Deep drilling in the shale bedrock commonly strikes
sulphur water or brine.

How this survey was made

Soil scientists made this survey to learn what kinds of
soil are in the survey area, where they are, and how they
can be used. The soil scientists went into the area know-
ing they likely would locate many soils they already knew
something about and perhaps identify some they had
never seen before. They observed the steepness, length,
and shape of slopes; the size of streams and the general
pattern of drainage; the kinds of native plants or crops;
the kinds of rock; and many facts about the soils. They
dug many holes to expose soil profiles. A profile is the
sequence of natural layers, or horizons, in a soil; it ex-
tends from the surface down into the parent material,
which has been changed very little by leaching or by the
action of plant roots. '

The soil scientists recorded the characteristics of the
profiles they studied, and they compared those profiles
with others in counties nearby and in places more distant.
Thus, through correlation, they classified and named the
soils according to nationwide, uniform procedures.

After a guide for classifying and naming the soils was
worked out, the soil scientists drew the boundaries of the
individual soils on aerial photographs. These photographs
show woodlands, buildings, field borders, roads, and other
details that help in drawing boundaries accurately. The
soil map at the back of this publication was prepared
from aerial photographs.

The areas shown on a soil map are called soil map units.
Some map units are made up of one kind of soil, others
are made up of two or more kinds of soil, and a few have
little or no soil material at all. Map units are discussed in
the sections “General soil map for broad land use
planning” and “Soil maps for detailed planning.”

While a soil survey is in progress, samples of soils are
taken as needed for laboratory measurements and for en-
gineering tests. The soils are field tested, and interpreta-
tions of their behavior are modified as necessary during
the course of the survey. New interpretations are added
to meet local needs, mainly through field observations of
different kinds of soil in different uses under different
levels of management. Also, data are assembled from
other sources, such as test results, records, field ex-
perience, and information available from state and local
specialists. For example, data on crop yields under
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defined practices are assembled from farm records and
from field or plot experiments on the same kinds of soil.

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed in-
formation then needs to be organized so that it is readily
available to different groups of users, among them far-
mers, managers of rangeland and woodland, engineers,
planners, developers and builders, homebuyers, and those
seeking recreation.

General soil map for broad land use
planning

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

The general soil 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 for
general kinds of land use. Areas that are, for the most
part, suited to certain kinds of farming or to other land
uses can be identified on the map. Likewise, areas of soils
having properties that are distinctly unfavorable for cer-
tain land uses can be located.

Because of its small scale, the map does not show the
kind of soil at a specific site. Thus, it is not suitable for
planning the management of a farm or field or for select-
ing a site for a road or building or other structure. The
kinds of soil in any one map unit differ from place to
place in slope, depth, stoniness, drainage, or other charac-
teristics that affect their management.

Descriptions of the map units

The soils in the survey area vary widely in their poten-
tial for major land uses. The ratings of soil potential in
the map units are based on the assumption that practices’
in common use in the survey area are being used to over-
come soil limitations. These ratings reflect the ease of
overcoming the soil limitations and the probability of soil
problems persisting after such practices are used.

Soils on the lake plain and offshore bars

These poorly drained and somewhat poorly drained
soils are on broad flats on the lake plain and on offshore
bars. These nearly level and gently sloping soils formed in
silty and loamy lakebed sediment and outwash material.
Most of the acreage in these map units is used for farm-
ing and natural shrubs and trees. Seasonal wetness is the
major limitation.

1. Conneaut-Painesville

Nearly level and gently sloping, poorly drained and
somewhat poorly drained soils that formed in silty gla-
cial till or loamy material over silty glacial till; on the
lake plain

This map unit is on slightly undulating broad flats on
the lake plain. It covers about 26 percent of the county.
This unit is about 50 percent Conneaut soils and 15 per-
cent Painesville soils. The remaining 35 percent is soils of
minor extent.

Conneaut soils are somewhat poorly drained and poorly
drained, and Painesville soils are somewhat poorly
drained. The surface layer of Conneaut soils is silt loam,
and the surface layer of Painesville soils is fine sandy
loam. The Painesville soils commonly are adjacent to
beach ndges and the Conneaut soﬂs are on flats and
slight rises on the lake plains.

Minor soils in this map unit include Tyner, Otisville,
and Conotton soils in small areas on beach ridges and out-
wash terraces and Swanton soils in scattered areas in
depressions. Red Hook soils are on offshore bars and the
lower part of sides of beach ridges. An extensive area of
Allis soils adjacent to the Cuyahoga County line is
mapped in this unit.

The soils are mostly covered by natural brush and
trees, except where residential or urban development has
taken place. Most undeveloped areas are not -drained.
Some adequately drained areas are used for nursery
crops. Wetness is the main limitation for farming and for
most other uses.

If adequately drained, most soils in this map unit have
fair potential for most cultivated crops. Because of the
difficulty of overcoming wetness, most areas have poor
potential for residential or other urban use. The potential
for wetland wildlife habitat is good or fair.

2. Red Hook

Nearly level, somewhat poorly drained soils that formed
in loamy outwash deposits underlain by stratified
material; on the lake plain and offshore bars

This map unit is on very slightly undulating offshore
bars and foot slopes of beach ridges on the lake plain. It
covers about 6 percent of the county. This unit is about
60 percent Red Hook soils. The remaining 40 percent is
soils of minor extent.

Red Hook soils are somewhat poorly drained and are
moderately or moderately slowly permeable. They have a
loamy surface layer and subsoil.

Minor soils in this map unit include small areas of
Granby soils on flats and in depressions. Strips of Tyner
and Otisville soils are on beach ridges.

This map unit is used mainly for cultlvated crops and
nursery stock. Most areas of Red Hook soils have been
drained. The very poorly drained minor soils are com-
monly in undrained, swampy areas. Wetness is the main
limitation for farming and for many other uses.



4 SOIL SURVEY

Red Hook soils have fair potential for cultivated crops.
The very poorly drained Granby soils have poor potential
for residential and urban development. The well drained
and excessively drained Tyner and Otisville soils have
good potential for residential and urban development.

Soils on beach ridges, terraces, and offshore bars

These somewhat poorly drained to excessively drained
soils are mainly on ridges and flats on beach ridges, ter-
races, and offshore bars. These soils are sandy and
gravelly; therefore, internal drainage is good and most of
the soils are droughty during extended dry periods. Sup-
plemental irrigation is needed. The soils are mainly used
for community development and farming. Some areas are
used for nurseries.

3. Elnora-Stafford

Nearly level and gently sloping, moderately well drained
and somewhat poorly drained soils that formed in water-
or wind-deposited material; on beach ridges and offshore
bars

This map unit is on slightly undulating beach ridges
and offshore bars. It covers about 7 percent of the coun-
ty. This unit is about 50 percent Elnora soils and 30 per-
cent Stafford soils. The remaining 20 percent is soils of
minor extent.

Elnora soils are moderately well drained and are on the
higher parts of the landscape. Stafford
somewhat poorly drained and are in the more nearly level
areas between the beach ridges and offshore bars. Elnora
and Stafford soils have a sandy surface layer and subsoil
and have a seasonal high water table.

Minor soils in this map unit include Colonie soils in
strips on beach ridges. Kingsville and Minoa soils are on
low beach ridges and flats between beach ridges.

Use of this map unit is diverse and includes cultivated
crops, nursery stock, shrubs and trees, and residential and
urban development. Wetness limits most soils in this unit
for farming and for many other uses.

The soils in this map unit have fair potential for cul-
tivated crops and nursery crops. Because of the wetness,
most of the soils have poor potential for residential and
urban use. The Stafford and Kingsville soils in this unit
have good potential for wetland wildlife habitat.

4. Tyner-Otisville

Nearly level to moderately sloping, well drained and ex-
cessively drained soils that fornied in water-sorted sedi-
ment; mostly on beach ridges

This map unit is on long, narrow, nearly level to
moderately steep beach ridges. It covers about 9 percent
of the county. This unit is about 60 percent Tyner soils
and 20 percent Otisville soils. The remaining 20 percent is
soils of minor extent.

Tyner soils are well drained, and Otisville soils are ex-
cessively drained. The subsoil of the Otisville soils con-

soils are.

tains 35 percent or more gravel. Tyner and Otisville soils
are underlain by sandy or gravelly sediment. Available
water capacity in most of the soils is low or very low.

Minor soils in this map unit include Colonie soils in
small areas on ridges and Red Hook soils on the lower
parts of sides of the beach ridges and offshore bars.

.Use of this map unit is diverse and includes cultivated
crops, nurseries, shrubs and trees, and residential and
urban development, particularly in areas adjacent to
highways. Most soils have few limitations for building site
development but the hazard of polluting underground
water supplies limits sanitary facilities. The low or very
low available water capacity limits farming.

The soils in this map unit have good potential for
nursery crops if they are irrigated. They also have good
potential for residential and urban development if com-
munity sewage disposal systems are available.

5. Conotton-Oshtemo

Nearly level to moderately steep, somewhat excessively
drained and well drained soils that formed in sand and
gravel; on outwash terraces

This map unit is on broad flats on outwash terraces
that have been dissected by drainageways. It covers 2
percent of the county. This unit is about’ 60 percent
Conotton soils and 35 percent Oshtemo soils. The remain-
ing 5 percent is soils of minor extent.

Conotton soils are somewhat excessively drained, and
Oshtemo soils are well drained. The subsoil is loamy in
these soils and contains a significant amount of gravel.
Available water capacity is low, and permeability is very
rapid to moderately rapid. Erosion is a hazard.

Minor soils in this map unit include Gosport and ElI-
sworth soils along streams and on slope breaks to the
uplands.

This map unit is used for cultivated crops, nursery
stock, natural shrubs and trees, and residential or urban
development. It has fair potential for farming, good
potential for building site development, and poor potential
for sanitary facilities. Sand and gravel are mined from
areas of this map unit.

The soils in this map unit have good potential for
nursery crops and for general farm crops that need sup-
plemental irrigation. They also have a good potential for
residential and urban development if community sewage
disposal systems are available.

Soils on till plains

These somewhat poorly drained and moderately well
drained soils are on broad flats and in dissected areas on
till plains. They formed in silty and loamy glacial till.
Some of the soils have a fragipan that restricts internal
drainage and rooting depth. Use of these map units is
quite diverse; many areas are used for farming, communi-
ty development, and natural shrubs and trees. Erosion,
seasonal wetness, and slow or very slow permeability are
the major limitations for use.
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6. Platea-Pierpont

Nearly level to wmoderately steep, somewhat poorly
drained and moderately well drained soils that formed in
silty or loamy glacial till; on till plains

This map unit is in nearly level to moderately steep
areas on till plains and moraines. The most sloping areas
are on moraines and along drainageways. This map unit
covers 18 percent of the county. It is about 55 percent
Platea soils and 20 percent Pierpont soils. The remaining
25 percent is soils of minor extent.

Platea soils are somewhat poorly drained and are on
broad flats and slightly convex side slopes. Pierpont soils
are moderately well drained and are on knolls, ridges, and
convex hillsides. These soils have a seasonal high water
table, but Platea soils are wet longer than Pierpont soils.
These soils also have a silt loam surface layer and very
slow or slow permeability. Erosion is a hazard in most
areas.

Minor soils in this map unit include Gosport soils in
deeply entrenched valleys. Lobdell and Orrville soils are
in long, narrow areas on flood plains along streams.

Use of this map unit is diverse and includes cultivated
crops, natural shrubs and trees, and residential or urban
development. Wetness and the hazard of erosion limit
these soils for farming and for other purposes. Local
ponding is common in nearly level areas.

If adequately drained, the soils in this map unit have
fair potential for cultivated crops. Wetness:and the slow
or very slow permeability are so difficult to overcome
that the potential for residential and other urban develop-
ment is poor.

7. Darien-Mahoning

Nearly level to sloping, somewhat poorly drained soils
that formed in silty or loamy glacial till; on till plains

This map unit is on broad flats and in dissected areas
along drainageways. It covers 16 percent of the county.
This unit is about 45 percent Darien soils and 20 percent
Mahoning soils. The remaining 35 percent is soils of minor
extent.

Darien and Mahoning soils are somewhat poorly
drained and have a silt loam surface layer, slow or very
slow permeability, and a seasonal high water table. These
soils are soft and sticky when wet. Bedrock commonly is
at a depth of 40 to 60 inches.

Minor soils in this map unit include small areas of
Gosport soils, Ellsworth soils, shale substratum, and
Lordstown soils in dissected areas. Small areas of Platea
and Mitiwanga soils are in flat to gently undulating areas.

Most areas are in natural shrubs and trees, but some
areas are used for cultivated crops, pasture, and re-
sidential development. Wetness and slow or very slow
permeability severely limit most uses. Water commonly
ponds in depressions following heavy rainfall. Erosion is a
hazard in sloping areas that are used for cultivated crops.
Seasonal wetness and bedrock at a depth of 40 to 60

inches severely limit sanitary facilities. Because of the
seasonal wetness, generally low productivity, and acid
reaction, some areas in this unit are no longer farmed.
Other areas are used for residential and urban develop-
ment.

The soils in this map unit have fair potential for farm-
ing. Wetness and restricted permeability are such severe
limitations and are so difficult to overcome that the
potential for residential and other urban development is
poor. The potential for wetland wildlife habitat is fair.

8. Mahoning-Ellsworth

Nearly level to very steep, somewhat poorly drained and
moderately well drained soils that formed in silty or
loamy glacial till; on till plains

This map unit is on long, gently sloping and short, un-
dulating side slopes and broad flats in dissected areas
along drainageways. It covers about 7 percent of the
county. This unit is about 55 percent Mahoning soils and
20 percent Ellsworth soils. The remaining 25 percent is
soils of minor extent.

Mahoning soils are nearly level and gently sloping and
somewhat poorly drained. Ellsworth soils are moderately
well drained and are on knolls and hillsides. Mahoning and
Ellsworth soils have a silt loam surface layer and a
seasonal high water table. They have slow or very slow
permeability. These soils are soft and compressible when
wet,

Minor soils in this map unit are Lobdell and Orrville
soils in long, narrow areas on the flood plains.

Use of this map unit is diverse and includes residential
and urban development, cultivated crops, and natural
shrubs and trees. Wetness and the erosion hazard limit
these soils for cultivated crops. Wetness also limits re-
sidential and urban land development.

If adequately drained, the soils in this map unit have
fair potential for cultivated crops. Wetness is such a
severe limitation that the potential for residential and
urban development is poor.

Soils on flood plains, terraces, and marshes

These well drained to very poorly drained soils are on
broad flats and in long, narrow areas with very little un-
dulation. They formed in lake bed sediment, recent alluvi-
um, and organic deposits. Land use is quite diverse. The
Glenford-Fitchville map unit is used mainly for farming,
community development, and woodland. Because of flood-
ing, the Tioga-Euclid-Orrville map unit is used mainly for
farming and woodland. Because the Carlisle map unit is
so wet, it is used for wetland wildlife habitat.

9. Glenford-Fitchville

Nearly level and gently sloping, moderately well drained
and somewhat poorly draived soils that formed in silty
and loamy glacial lake sediment; on terraces and old
lake beds
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This map unit is on nearly level and gently sloping ter-
races and old lake beds. It covers about 2 percent of the
county. This unit is about 35 percent Glenford soils and 30
percent Fitchville soils. The remaining 35 percent is soils
of minor extent.

Glenford soils are moderately well drained and are on
slight rises and long, very gentle side slopes. Fitchville
soils are somewhat poorly drained and are on the lower
part of long side slopes and on flats. Glenford and
Fitchville soils have a silt loam surface layer and
moderately slow permeability. They are soft and sticky
when wet. These soils have a seasonal high water table; it
lasts longer in the Fitchville soils than in the Glenford
soils.

Minor soils in this map unit include small areas of Ell-
sworth soils on hillsides and Orrville soils along streams.
Small areas of Oshtemo soils are on ridges. Platea soils
are included in nearly level areas.

Use of this map unit is diverse and includes residential
and urban development, cultivated crops, and naturally
reestablished shrubs and trees. Wetness and the hazard
of erosion limit these soils for cultivated crops. Wetness
also limits residential and urban development.

If adequately drained, the soils in this map unit have
good potential for cultivated crops. Wetness limits the
Fitchville soils so severely that the potential for re-
sidential and urban development is relatively poor.

10. Tioga-Euclid-Orrville

Nearly level, well drained and somewhat poorly drained
soils that formed in alluvial deposits; on flood plains and
terraces

This map unit is on commonly flooded flood plains and
rarely flooded terraces. It covers about 6 percent of the
county. This unit is about 25 percent Tioga soils, 20 per-
cent EFuclid soils, and 15 percent Orrville soils. The
remaining 40 percent is soils of minor extent.

Tioga soils are well drained and are on flood plains.
Euclid and Orrville soils are somewhat poorly drained and
have a seasonal high water table near the surface. Euclid
soils are on terraces and are rarely flooded. Orrville soils
are on flood plains and are commonly flooded. Tioga,
Euclid, and Orrville soils have a loam or silt loam surface
layer.

Minor soils in this map unit are the well drained
Gosport soils, the somewhat excessively drained Conotton
soils, and the Tioga Variant soils, which are in narrow
strips on low stream terraces.

Accessible areas where flooding is not excessive are
used for cultivated crops. Inaccessible areas and areas
that are subject to crop-damaging floods are in woodland
and pasture. Wetness limits the Euclid and Orrville soils
for farming and for most other uses.

If adequately drained and protected from flooding, ac-
cessible areas have good potential for residential or urban
development.

11. Carlisle

Level, very poorly drained soils that formed in accumu-
lated organic material; in marshes

This map unit is in a postglacial drainage channel. It
consists of one area, known locally as the Mentor Marsh.
It is swampy and supports only water-tolerant reeds,
sedges, and brush. This map unit covers less than 1 per-
cent of the county. Carlisle muck makes up about 70 per-
cent of this map unit and minor soils make up the rest.

Carlisle muck is very poorly drained. It formed in thick
layers of organic material.

Minor soils in this map unit are very poorly drained
soils that formed in thinner deposits of organic material
over mineral material.

This map unit is used as a natural wetland wildlife
preserve. A continuous high water table and the low
strength of the organic material severely limit this unit
for other uses. This soil receives runoff from higher ad-
jacent areas and is subject to pollution from nearby in-
dustrial and residential developments. This map unit has
natural basins that collect water.

The soil in this map unit has good potential for wetland
wildlife habitat.

Broad land use considerations

Deciding which land should be used for urban develop-
ment is an important issue in Lake County. Each year a
considerable amount of land is developed for this purpose,
particularly on the west side of the county and around
Painesville. It is estimated that about 57,000 acres, or
more than one-third of the county, is presently urban or
built-up land. The general soil map is most helpful in
planning the general outline of urban areas; it cannot be
used, however, for the selection of sites for specific urban
structures. In general, the soils that have good potential
for cultivated crops also have good potential for urban
development. The data about specific soils in this survey
can be helpful in planning land use.

Areas where the soils are so unfavorable that urban
development is impossible are not extensive in the survey
area. However, large areas of the Tioga-Euclid-Orrville
general soil map unit are on flood plains in which flooding
and ponding are severe limitations. Also, urban develop-
ment is very costly on the soft, wet organic soils in the
Carlisle map unit.

In large areas of the county, there are soils that can be
developed for urban use at lower cost than can the flood
plain soils or the organic soils. These include parts of the
Tyner-Otisville and Conotton-Oshtemo map units on
beach ridges. These map units also have good potential

for nurseries, which should not be overlooked in planning.

Some soils have good potential for farming but only
fair or poor potential for residential and urban develop-
ment. The Red Hook, Elnhora-Stafford, Glenford-
Fitchville, and Tioga-Euclid-Orrville map units have poor
to fair potential for residential and urban development.



LAKE COUNTY, OHIO 7

Wetness is the principal limitation for residential and
urban development on the Red Hook, Stafford, Fitchville,
Euclid, and Orrville soils.

The high seasonal water table in the Red Hook and El-
nora-Stafford map units is usually difficult to control. Ef-
fective drainage and septie tank filter fields are not easily

established. However, irrigation ponds are relatively easy .

to establish.

Nursery and other specialty crops are suited to most
soils in the Red Hook, Elnora-Stafford, Tyner-Otisville,
and Conotton-Oshtemo map units. Red Hook and Stafford
soils require adequate drainage. The soils in the Tyner-
Otisville and Conotton-Oshtemo map units are well
drained and warm earlier in spring than heavier, wetter
soils.

Most of the soils in the county have good or fair poten-
tial for woodland. An exception is the Carlisle map unit,
in which trees either do not grow naturally or produce
poorly. Commercially valuable trees are less common and
generally do not grow rapidly on the soils in the Con-
neaut-Painesville and Darien-Mahoning map units as they
do on other soils in the county.

The steep areas of the Platea-Pierpont, Darien-Mahon-
ing, and Tioga-Euclid-Orrville map units have excellent
potential as sites for parks and extensive recreation
areas. Hardwood forests enhance the beauty of much of
these map units. Undrained marshes in the Carlisle map
unit are suitable for nature study areas. All of these map

units provide habitat for many important species of wil-
dlife.

Soil maps for detailed planning

The map units shown on the detailed soil maps at the
back of this publication represent the kinds of soil in the
survey area. They are described in this section. The
descriptions together with the soil maps can be useful in
determining the potential of a soil and in managing it for
food and fiber production; in planning land use and
developing soil resources; and in enhancing, protecting,
and preserving the environment. More information for
each map unit, or soil, is given in the section “Use and
management of the soils.”

Preceding the name of each map unit is the symbol that
identifies the soil on the detailed soil maps. Each soil
description includes general facts about the soil and a
brief description of the soil profile. In each desecription,
the principal hazards and limitations are indicated, and
the management concerns and practices needed are
discussed.

The map units on the detailed soil maps represent an
area on the landscape made up mostly of the soil or soils
for which the unit is named. Most of the delineations
shown on the detailed soil map are phases of soil series.

Soils that have a profile that is almost alike make up a
sotl series. Except for allowable differences in texture of
the surface layer or of the underlying substratum, all the

soils of a series have major horizons that are similar in
composition, thickness, and arrangement in the profile. A
soil series commonly is named for a town or geographic
feature near the place where a soil of that series was
first observed and mapped. The Ellsworth series, for ex-
ample, was named for the town of Ellsworth in Mahoning
County, Ohio.

Soils of one series can differ in texture of the surface
layer or in the underlying substratum and in slope, ero-
sion, stoniness, salinity, wetness, or other characteristics
that affect their use. On the basis of such differences, a
soil series is divided into phases. The name of a soil phase
commonly indicates a feature that affects use or manage-
ment. For example, Pierpont silt loam, 6 to 12 percent
slopes, moderately eroded, is one of several phases within
the Pierpont series.

Some map units are made up of two or more dominant
kinds of soil. Such map units are called soil complexes. A
soil complex consists of areas of two or more soils that
are so intricately mixed or so small in size that they can-
not be shown separately on the soil map. Each area in-
cludes some of each of the two or more dominant soils,
and the pattern and proportion are somewhat similar in
all areas. Lordstown-Rock outcrop complex, 25 to 70 per-
cent slopes, is an example.

Most map units include small, scattered areas of soils
other than those that appear in the name of the map unit.
Some of these soils have properties that differ substan-
tially from those of the dominant soil or soils and thus
could significantly affect use and management of the map
unit. These soils are described in the description of each
map unit. Some of the more unusual or strongly contrast-
ing soils that are included are identified by a special sym-
bol on the soil map.

Most mapped areas include places that have little or no
soil material and support little or no vegetation. Such
places are called miscellaneous areas; they are delineated
on the soil map and given descriptive names. Pits, gravel,
is an example. Some of these areas are too small to be
delineated and are identified by a special symbol on the
soil map. )

The acreage and proportionate extent of each map unit
are given in table 7, and additional information on proper-
ties, limitations, capabilities, and potentials for many soil
uses is given for each kind of soil in other tables in this
survey. (See “Summary of tables.”) Many of the terms
used in describing soils are defined in the Glossary.

Ad—Adrian muck. This deep, level, very poorly
drained organic soil is in depressional areas on the lake
plain. It is subject to frequent flooding. Slope is generally
less than 2 percent. Most areas are elongate in shape and
are 5 to 20 acres in size.

Typically, the surface layer is black, very friable muck
about 14 inches thick. The next layer is black, friable
muck 7 inches thick. The substratum, to a depth of about
60 inches, is grayish brown and gray, loose loamy sand
and sand.
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Included with this soil in mapping are small areas of
Carlisle soils. Also included are a few areas of very
poorly drained soils that have an organic layer less than
16 inches thick.

This soil has a seasonal high water table near the sur-
face, and the surface is ponded for long periods in winter,
spring, and early summer. Permeability is rapid. Rooting
depth is strongly influenced by the depth to the water
table. The rooting zone is mainly the upper 12 inches.
Available water capacity is high, and organic matter con-
tent is very high. The organic layers are strongly acid to
slightly acid.

Most of the acreage of this soil is in natural vegetation,
such as sedges and water-tolerant trees. This soil has
poor potential for farming, building sites, and sanitary
facilities. Undrained areas have good potential for wet-
land wildlife habitat.

The major limitations for farming are the flooding
hazard and high water table. If the soil is drained, it is
suited to some cultivated crops and vegetables. This soil
is seldom used for pasture or hay. Ditches and subsurface
drains may both be used in most areas, but in some areas
drainage outlets are difficult to establish. Subsidence or
shrinkage occurs ‘after draining. Drainage:that is con-
trolled- so the water table can be raised or lowered will
reduce the amount of shrinkage. Tilling and harvesting at
proper moisture levels are important management prac-
tices.

This soil is suited to trees. Use of harvesting equip-
ment is limited during wet seasons. Trees that tolerate
wetness should be selected for reforestation. Reforesta-
tion with desirable species is difficult, however, because
of the high seedling mortality and severe plant competi-
tion.

Flooding, wetness, and rapid permeability seriously
limit the use of this soil for building sites and sanitary
facilities. Sloughing is a concern when making excava-
tions. Some areas provide good sites for dugout ponds or
wildlife marshes. Capability subclass IVw; woodland
suitability subclass 4w.

As—Allis silt loam. This moderately deep, nearly level,
poorly drained soil is on broad flats on the lake plain.
Slope ranges from 0 to 2 percent. This soil is mainly in
two large areas; each_is larger than 1,000 acres.

Typically, the surface layer is dark grayish brown, fria-
ble silt loam about 6 inches thick. The subsoil is about 26
inches thick. The upper part of the subsoil is gray, mot-
tled, friable silt loam; the middle part is gray, mottled,
firm silty clay loam; and the lower part is gray, mottled,
firm silty clay. The substratum is gray, mottled, firm silty
clay. Weathered shale bedrock is at a depth of about 34
inches.

Included with this soil in mapping are small areas of
Darien soils that have bedrock at a depth of 40 to 60
inches.

This soil has a seasonal high water table near the sur-
face for long periods in winter, spring, and early summer.
It is slow to dry in spring. Permeability and runoff are

slow. The rooting zone is mainly above the water table. In
drained areas, the rooting zone is moderately deep.
Available water capacity is low. Organic matter content is
moderately low. The surface layer and subsoil are
strongly acid or very strongly acid, except where the sur-
face layer has been limed.

Trees have been cleared from most areas of this soil
Because of wetness, only a few areas are cultivated. This
soil has poor potential for cultivated crops, building sites,
and sanitary facilities. It has potential for hay, pasture,
woodland, and wildlife habitat.

Excessive wetness, slow permeability, and moderate
depth to bedrock are major limitations for farming. Un-
drained areas are too wet for cultivated crops. Surface
and subsurface drainage are needed; however, the shale
bedrock commonly hinders the installation of subsurface
drains, and outlets are not available in most areas. If til-
lage or harvesting operations are performed when the soil
is wet, the soil is subject to surface crusting, compaction,
and hard clodding. Tillage and harvesting operations
should be performed at optimum moisture level with the
kind of equipment that minimizes soil compaction. Use of
crop residue and cover crops improve the organic matter
content and tilth, help to control erosion, and increase
water infiltration. Periodic application of lime is needed.
This soil has potential for growing wetness-tolerant
grasses and legumes for hay and pasture. To avoid com-
paction, grazing should be limited to periods when the
surface layer is not soft and sticky.

This soil is fairly well suited to woodland. Reforestation
with desirable species is difficult because of high seedling
mortality and severe plant competition. Use of harvesting
equipment is limited during wet seasons.

Seasonal wetness, slow permeability, moderate depth to
bedrock, and high shrink-swell potential severely limit use
of this soil for building sites and sanitary facilities. This
soil is better suited to homesites without basements than
to those with basements. The shale bedrock hinders ex-
cavations. Surface drains and storm sewers can be used
to remove surface water. Local roads can be improved by
using artificial drainage and suitable base material. Ex-
tensive drainage is needed for such intensive recreational
uses as baseball diamonds and tennis courts. This soil is
suited to hiking paths during the drier part of the year.
Capability subelass IVw; woodland suitability subeclass
4w.

Bs—Beaches. Beaches consist of sand and gravel
washed and rewashed by waves along the shore of Lake
Erie. They are partly covered by water during periods of
high runoff. A fairly steep escarpment borders the land
side of most beaches. Permeability is very rapid, and
available water capacity is very low.

Most beaches are used for recreation, wildlife habitat,
and aesthetic or scenic purposes. Not placed in a capabili-
ty subclass or woodland suitability subeclass.

Cg—Carlisle muck. This deep, level, very poorly
drained organic soil is in a marsh. It is subjeet to
frequent flooding. Slope is less than 2 percent. This soil is
in one large, elongate area about 800 acres in size.
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Typically, the surface layer is black, friable muck about
8 inches thick. The next layer is black, friable muck in the
upper part and dark reddish brown, friable muck to a
depth of about 54 inches. The substratum, to a depth of
about 72 inches, is gray, firm silt loam.

Included with this soil in mapping are small areas of
soils that have 16 to 51 inches of muck over mineral
material, These soils are on the periphery of the marsh
and make up about 20 percent of the area.

This soil has water near the surface, and the surface is
ponded for long periods. Permeability is moderately rapid
in the organic layer and moderately slow in the sub-
stratum. Rooting depth is related to the depth of the
water table. The rooting zone is mainly the upper 10 to 12
inches. Available water capacity and organic matter con-
tent are very high. The organic material is medium acid
to neutral.

This soil is used as a natural area with cattails, reeds,
sedges, and some water-tolerant trees near the periphery.
It has poor potential for most uses other than wetland
wildlife habitat.

Flooding and wetness seriously limit the use of this soil
for farming. This soil is difficult to drain because of its

position on the landscape. Subsidence or shrinkage occurs.

after draining.

The high water table limits survival of most tree spe-
cies. Some trees grow on those included soils that have a
thinner organic deposit.

Flooding, wetness, and low strength seriously limit use
of this soil for building sites and sanitary facilities. This
soil provides good habitat for ducks, muskrats, and other
wetland wildlife. Capability subclass VIIIw; woodland
suitability subclass 4w.

CoB—Colonie loamy fine sand, 2 to 6 percent slopes.
This deep, gently sloping, somewhat excessively drained
soil is on beach ridges. Most areas are long and narrow in
shape and range from 5 to 100 acres in size.

Typically, the surface layer is dark grayish brown, loose
loamy fine sand about 3 inches thick. The subsoil is about
62 inches thick. The upper part of the subsoil is yellowish
brown, very friable fine sand; and the lower part is pale
brown, loose fine sand with thin bands of dark brown
loamy sand below a depth of about 20 inches. The sub-
stratum, to a depth of about 80 inches, is brown, loose
fine sand.

Included with this soil in mapping are small areas of
moderately well drained Elnora soils in nearly level areas
and on the lower part of side slopes. These soils make up
5 to 20 percent of some of the larger areas.

Permeability is rapid, and the soil dries quickly after
rains. This causes shallow rooted plants to wilt after a
few days without rain. Roots are not restricted. Available
water capacity and organic matter content are low. Ru-
noff is slow. The subsoil is strongly acid to neutral, but
the surface layer varies widely in reaction, depending on
the amount of liming.

Most of the acreage of this soil is used for farming.
Competition is strong between agriculture and urban

uses. Some areas are used for houses and sand pits. This
soil has fair potential for farming and woodland and good
potential for building sites.

This soil is suited to cultivated crops, hay, pasture, and
specialty crops such as orchards, berries, and nursery
stock. Deep-rooted crops are especially well suited to this
soil. Droughtiness is the main limitation for farming, but
this soil is well suited to irrigation. Crops can be planted
on this soil earlier in spring than on most other soils in
the county. This soil is not naturally highly productive,
but it responds well to good management. Because
nutrients are rapidly leached, this soil generally responds
better to smaller but more frequent or more timely appli-
cations of fertilizer than to one large application. The
sandy surface layer and upper part of the subsoil do not
hold together for easy balling of nursery stock. Soil blow-
ing and water erosion are hazards. The abrasive action of
blowing sand damages plant seedlings. Use of crop
residue and cover crops helps to maintain organic matter
content and reduce erosion.

Only a small acreage of this soil is wooded. This soil is
moderately suited to woodland. Seedling mortality is
severe during dry years.

This soil is well suited to building sites. Sanitary facili-
ties are limited by the possible contamination of ground
water because of seepage. Sloughing is a hazard in ex-
cavations. Soil blowing and water erosion are also
hazards. As much plant cover as possible should be main-
tained on the site during construction to reduce erosion.
Lawn seedings made during the drier part of the growing
season commonly fail. Seeding should be done early in
spring; if seeded during dry periods, lawns should be
mulched and watered. The sandy surface layer limits
most recreational uses. Capability subclass IIIs; woodland
suitability subclass 4s.

CoD—Colonie loamy fine sand, 6 to 18 percent
slopes. This deep, moderately sloping and moderately
steep, somewhat excessively drained soil is on sandy
ridges or dunes of postglacial beach ridges. Most areas
are long and narrow in shape and range from 5 to 50
acres in size.

Typically, the surface layer is very dark grayish brown,
loose loamy fine sand about 3 inches thick. The subsoil is
about 62 inches thick. The upper part of the subsoil is yel-
lowish brown, very: friable fine sand; and the lower part
is pale brown, loose fine sand with thin bands of dark
brown loamy sand below a depth of about 20 inches. The
substratum, to a depth of about 65 inches, is brown, loose
fine sand.

" Included with this soil in mapping are small spots of
eroded soils. These spots are difficult to protect from
further erosion.

Permeability is rapid, and available water capacity is
low. This soil dries quickly after rains and is droughty.
Roots are not restricted. The organic matter content is
low. Runoff is medium. The subsoil is strongly acid to
neutral, but the surface layer varies widely in reaction,
depending on the amount of liming.
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Competition is ‘strong between agriculture, woodland,
and community development on this soil. Some areas are
used for sand pits. This soil has fair potential for farming,
woodland, and building sites but poor potential for most
sanitary fac111t1es

Droughtiness and slope are the major hmltatlons for
farming. This soil is suited to hay, pasture, and other
crops, such as orchards that are maintained in permanent
sod. The erosion hazard limits the use of irrigation for
clean-cultivated crops. This soil is better suited to deep-
rooted crops, such as alfalfa, than to most other crops.
Conservation of moisture is very important. Because
nutrients are rapidly leached, this soil generally responds
better to smaller but more frequent or more timely appli-
cations of fertilizer than to one large application. Use of
crop residue and cover crops helps to maintain organic
matter content and reduce erosion.

Only a small acreage of this soil is wooded. This soil is
moderately suited to woodland. Seedling mortality is
severe during dry years.

Although slope limits use of this soil for building sites,
most areas are good homesites. Soil blowing and water
erosion are serious hazards during construction. As much
plant cover as possible should be maintained on the site
during construction to reduce erosion. Because this soil is
droughty, lawns are difficult to maintain. Seeding should
be done early in spring; if seeded during dry periods,
lawns should be mulched and watered. Sloughing is a
hazard in excavations. Sanitary facilities are limited by
possible contamination of ground water because of
seepage. The sandy surface layer and slope limit most
recreational uses. Capability subclass IVe; woodland
suitability subclass 4s.

CoF—Colonie loamy fine sand, 25 to 50 percent
slopes. This deep, very steep, somewhat excessively
drained soil is along drainageways that cut through beach
ridges. Most areas are long and narrow in shape and
range from 5 to 200 acres in size.

Typically, the surface layer is very dark grayish brown,
loose loamy fine sand about 2 inches thick. The subsoil is
about 48 inches thick. The upper part of the subsoil is yel-
lowish brown, loose fine sand; and the lower part is pale
brown, loose fine sand that has thin bands of dark brown
loamy sand. The substratum, to a depth of about 60
inches, is brown, loose fine sand.

Included with this soil in mapping are small areas of
Otisville, Tyner, and Oshtemo soils. Small seep areas are
included on the lower part of some side slopes.

Permeability is rapid, and the soil dries quickly after
rains. Available water capacity is low in the deep rooting
zone. The organic matter content is low. Runoff is rapid.
The surface layer is strongly acid to slightly acid, and the
subsoil is strongly acid to neutral.

Slope controls the use of this soil. Most of the acreage
is used for woodland and wildlife habitat. This soil has
poor potential for farming, building sites, and sanitary
facilities.

This soil is poorly suited to farming because it is very
steep and droughty. Use of tillage equipment is very dif-
ficult. The hazard of erosion is very severe if plant cover
is removed.

This soil is moderately suited to poorly suited to
woodland. Slope severely limits use of equipment.

The very steep slope severely limits use of this soil for
building sites and sanitary facilities. The hazard of ero-
sion is very severe if vegetation is removed. Sloughing is
a hazard in excavations. Trails in recreational areas
should be protected from erosion and established across
the slope where possible. Capability subclass VlIle;
woodland suitability subclass 4s.

CtA—Conneaut silt loam, 0 to 1 percent slopes. This
deep, level, poorly drained soil is the dominant soil on the
lake plain. Areas are 1/2 to 1 mile wide.

Typically, the surface layer is dark grayish brown, firm
silt loam about 9 inches thick. The subsoil is mottled, firm
silty clay loam about 45 inches thick; it is gray and gray-
ish brown in the upper part and yellowish brown in the
lower part. The substratum, to a depth of about 60 inches,
is yellowish brown and light olive brown, mottled, firm
silty clay loam. In a few areas the soil has a dark gray
surface layer about 8 inches thick with moderate organic
matter content. These areas are mainly between State
Route 84 and Interstate 90 west of Madison Village.

Included with this soil in mapping are small areas of
Swanton soils that have a loam or sandy loam surface
layer. These soils are more easily tilled.

This soil has a seasonal high water table near the sur-
face for long periods in winter, spring, and early summer.
It dries and warms slowly in spring. Permeability is slow,
and available water capacity is high in the rooting zone.
Rooting depth is related to the depth of the water table.
The rooting zone is deep in drained areas. Organic matter
content is moderately low. The surface layer and subsoil
are very strongly acid to neutral.

Most of the acreage of this soil is in meadow or natural
shrubs and trees. Some areas are drained and used for
farming. This soil has fair potential for farming and good
potential for woodland. It has poor potential for building
sites and sanitary facilities.

The major limitations for farming are slow permeability
and seasonal wetness. If this soil is drained, it is suited to
crops, hay, and pasture. Undrained areas can be used for
hay and pasture, but maintaining tilth and desirable
forage stands is difficult. Because of the slow permeabili-
ty, a" combination of surface and subsurface drains is
needed in many areas. This soil is subject to surface
crusting, compaction, and hard clodding if tillage or har-
vesting operations are performed when the soil is wet.
Using crop residue and cover crops increases water infil-
tration and improves organic matter content and tilth.

This soil is well suited to woodland. Use of harvesting
equipment is limited during wet seasons. Reforestation
with desirable species is difficult because of severe plant
competition.
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Seasonal wetness and slow permeability severely limit
use of this soil for building sites and sanitary facilities
(fig. 1). Surface drains and storm sewers can be used to
remove surface water. Local roads can be improved by
using artificial drainage and suitable base material. Capa-
bility subclass IITw; woodland suitability subclass 2w.

CtB—Conneaut silt loam, 1 to 4 percent slopes. This
deep, gently sloping, somewhat poorly drained soil is
along drainageways on the lake plain. Slopes are typically
short. Slope is generally 2 to 4 percent. Most areas are
long and narrow in shape and range from 10 to 100 acres
in size.

Typically, the surface layer is dark grayish brown, fria-
ble silt loam about 12 inches thick. The subsoil is mottled,
firm silty clay loam about 28 inches thick; it is yellowish
brown in the upper part and dark yellowish brown in the
lower part. The substratum, to a depth of about 80 inches,
is dark’ yellowish brown, firm silt loam. In some small
areas the surface layer is loam.

Included with this soil in mapping are a few areas of
eroded soils on the upper part of side slopes. These
eroded soils have a grayish brown or brown surface layer
and commonly have poor tilth. Also included are a few
areas adjacent to beach ridges where slope is 5 to 8 per-
cent.

In undrained areas, this soil has a seasonal high water
table at a depth of 6 to 18 inches in winter, spring, and
early summer. This soil dries and warms slowly in spring.
Permeability is slow, and available water capacity is high
in the rooting zone. Runoff is slow or medium. Rooting
depth is influenced by the water table. The rooting zone
is deep in drained areas. Organic matter content is
moderately low. The surface layer and subsoil are very
strongly acid to neutral.

Most of the acreage of this soil is used for farming,
homesites, or natural shrubs and trees. This soil has good
potential for farming and woodland but poor potential for
building sites and sanitary facilities.

The major limitations for cultivated crops are seasonal
wetness and slow permeability. Undrained areas can be
.used for hay and pasture, but maintaining tilth and
desirable forage stands is difficult.

If this soil is drained, it is suited to crops, hay, and
pasture. Tillage operations are commonly delayed. The
slow internal water movement reduces the effectiveness
of subsurface drains. A combination of surface and sub-
surface drains is needed in most areas. Tilling and grazing
when the soil is wet cause the soil to compact. Using crop
residue and cover crops increases water infiltration and
improves organic matter content and tilth.

This soil is well suited to woodland. Reforestation with
desirable species is difficult because of severe plant com-
petition. Use of harvesting equipment is limited during
wet seasons.

Slow permeability and seasonal wetness limit use of
this soil for building sites and sanitary facilities. It is
better suited to houses without basements than to those
with basements. Buildings should be landscaped for good

surface drainage away from the foundations. Local roads
can be improved by using artificial drainage and suitable
base material. Capability subclass ITw; woodland suitabili-
ty subclass 2w.

CwA—Conneaut silt loam, shale substratum, 0 to 2
percent slopes. This deep, nearly level, poorly drained
soil is in broad areas on the lake plain. Most areas are
long and narrow in shape and range from 10 to 200 acres
in size.

Typically, the surface layer is dark gray, friable silt
loam about 8 inches thick. The subsoil is mottled, firm
silty clay loam about 35 inches thick. It is grayish brown
in the upper part and yellowish brown in the lower part.
Weathered shale bedrock is below a depth of about 43
inches.

In undrained areas, this soil has a perched seasonal
high water table near the surface during winter, spring,
and early summer. Permeability is slow, and available
water capacity is moderate in the rooting zone. Runoff is
slow. Shale bedrock is at a depth of 40 to 60 inches. This
soil dries and warms slowly in spring. Rooting depth is in-
fluenced by the water table. The rooting zone is deep in
drained areas. Organic matter content is moderately low.
The surface layer and subsoil are very strongly acid to
neutral.

Most of the acreage of this soil is in meadow or natural
shrubs and trees. This soil has fair potential for farming
and good potential for woodland. It has poor potential for
building sites and sanitary facilities.

Excessive wetness and slow permeability are major
limitations for farming. These characteristics commonly
delay tillage operations. Undrained areas can be used for
hay and pasture, but maintaining tilth and desirable
forage stands is difficult. Drained areas are suited to
crops, hay, and pasture. The slow internal water move-
ment reduces the effectiveness of subsurface drains. Out-
lets for subsurface drains are not available in many areas.
Surface drains can be used to remove surface water. This
soil is subject to surface crusting, compaction, and hard
clodding if tillage or harvesting operations are performed
when the soil is wet. Using crop residue and cover crops
increases water infiltration and improves organic matter
content and tilth.

This soil is well suited to woodland. Use of harvesting
equipment is limited during wet seasons. Reforestation
with desirable species is difficult because of severe plant
competition.

Seasonal wetness, depth to bedrock, and slow permea-
bility severely limit use of this soil for building sites and
sanitary facilities. The bedrock is rippable. Surface drains
and storm sewers can be used to remove surface water.
Local roads can be improved by using artificial drainage
and suitable base material. Wetness also limits recrea-
tional use. Capability subclass IITw; woodland suitability
subclass 2w.

CxA—Conotton loam, 0 to 2 percent slopes. This
deep, nearly level, somewhat excessively drained soil is
mainly on outwash terraces. A few areas are on postgla-
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cial beach ridges. Most areas are long and narrow in
shape and range from 5 to 30 acres in size.

Typically, the surface layer is dark brown, friable loam
about 10 inches thick. The dark brown, friable subsoil is
about 32 inches thick; it is gravelly loam in the upper part
and very gravelly loam in the lower part. The substratum,
to a depth of about 60 inches, is brown, loose gravelly
sand.

Included with this soil in mapping are small areas of
Oshtemo soils. Also included are some small areas of soils
that have a gravelly loam surface layer. The gravel inter-
feres with cultivation.

Permeability is rapid, and available water capacity is
low in the deep rooting zone. This soil warms early in
spring. Runoff is slow. The organic matter content is low.
The subsoil is very strongly acid to neutral, but the sur-
face layer varies widely in reaction, depending on the
amount of liming.

Most of the acreage of this soil is in meadow, natural
brush and trees, or urban development. This soil has fair
potential for farming and woodland and good potential for
building sites.

This soil is suited to a wide variety of crops, but
because of droughtiness, it is better suited to early-
maturing or deep-rooted crops. Irrigation is needed dur-
ing prolonged dry periods, especially for shallow-rooted
crops. Management practices, such as minimum tillage
and using crop residue and cover crops, conserve
moisture and maintain organic matter content. Because
nutrients are rapidly leached, this soil generally responds
better to smaller but more frequent or timely applications
of fertilizer than to one large application.

This soil is moderately well suited to trees, but only a
small acreage is wooded. It is suited to Christmas trees.

This soil is suited to building sites. Possible contamina-
tion of ground water limits the use for sanitary facilities.
Lawn seedings are difficult to establish during the drier
part of the year. Seeding should be done early in spring;
if seeded during dry periods, lawns should be mulched
and watered. This soil is a good source of gravel. Capa-
bility subelass I1ls; woodland suitability subeclass 3f.

CyB—Conotton gravelly loam, 2 to 6 percent slopes.
This deep, gently sloping, somewhat excessively drained
soil is on the upper part of sides and crests of postglacial
beach ridges. Most areas are long and narrow in shape
and range from 10 to 30 acres in size.

Typically, the surface layer is dark brown, very friable
gravelly loam about 10 inches thick. The brown, friable
subsoil is about 32 inches thick; the upper part is gravelly
loam, and the lower part is very gravelly clay loam. The
substratum, to a depth of about 60 inches, is brown, loose
gravelly fine sand.

Included with this soil in mapping are small spots of
Oshtemo soils. A few of the higher lying areas include
small areas in which glacial till is at a depth of 3 to 5 feet.

Permeability is rapid and available water capacity is
low in the deep rooting zone. This soil warms early in
spring. Runoff is slow or medium. The organic matter

content is low. The subsoil is very strongly acid to
neutral, but the surface layer varies widely in reaction,
depending on the amount of liming.

This soil is used for farming, woodland, urban develop-
ment, and recreation. It has fair potential for farming and
woodland and good potential for building sites.

This soil is suited to crops, hay, and pasture. It is best
suited to crops planted early in spring or to winter grain
crops unless it is irrigated. If this soil is irrigated, it is
well suited to orchards and nursery stock. Droughtiness is
the major limitation for farming. Gravel hinders tillage in
some areas. Erosion is a hazard in areas that have long
slopes. Management practices, such as minimum tillage
and using crop residue and cover crops, maintain organic
matter content, improve tilth, and reduce the erosion
hazard. Because nutrients are rapidly leached, this soil
generally responds better to smaller but more frequent or
timely applications of fertilizer than to one large applica-
tion.

Few areas of this soil are wooded. This soil is
moderately well suited to woodland. Seedling mortality is
moderate.

This soil is well suited to building sites. Possible con-
tamination of ground water limits the use for sanitary
facilities. Gravel interferes with most recreational uses.
Lawn seedings are difficult to establish during the drier
part of the growing season. Seeding should be done early
in spring; if seeded during dry periods, lawns should be
mulched and watered. Capability subclass IIIs; woodland
suitability subclass 3f.

CyC—Conotton gravelly loam, 6 to 15 percent slopes.
This deep, sloping and moderately steep, somewhat exces-
sively drained soil is on postglacial beach ridges. Most
areas are long and narrow in shape and range from 5 to
15 acres in size.

Typically, the surface layer is dark brown, very friable
gravelly loam about 10 inches thick. The brown, friable
subsoil is about 32 inches thick; the upper part is gravelly
loam, and the lower part is very gravelly clay loam. The
substratum, to a depth of about 60 inches, is brown, loose
gravelly sand.

Included with this soil in mapping are small areas of
severely eroded soils on the upper part of side slopes. In
most of these eroded areas, the surface layer is very
gravelly loam.

Permeability is rapid, and available water capacity is
low in the deep rooting zone. This soil warms early in
spring. Runoff is medium or rapid. Organic matter con-
tent is low. The subsoil is very strongly acid to neutral,
but the surface layer varies widely in reaction, depending
on the amount of liming.

Most of the acreage of this soil is used for natural
shrubs and trees or for community development. This soil
has poor potential for farming and fair potential for
woodland and building sites.

This soil is poorly suited to cultivated crops. It can be
cropped successfully, but cropping systems should include
a high proportion of long-term hay or pasture. This soil is
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suited to orchards that are maintained in permanent sod.
Conservation of moisture is very important because of
droughtiness. This soil is better suited to early-maturing
crops than to late-maturing crops. Gravel hinders tillage
in some areas. Management practices, such as minimum
tillage and using crop residue and cover crops, help to
control erosion, conserve moisture, and maintain organic
matter content. Because nutrients are rapidly leached,
this soil generally responds better to smaller but more
frequent or more timely applications of fertilizer than to
one large application.

This soil is moderately well
Seedling mortality is moderate.

Although slope limits use of this soil for building sites,
some areas are good for this use. The possible contamina-
tion of ground water limits the use for sanitary facilities.
Cover should be maintained on the site as much as possi-
ble during construction (fig. 2). Gravel in the surface
layer and slope interfere with most recreational uses.
Lawn seedings are difficult to establish during the drier
part of the growing season. Seeding should be done early
in spring; if seeded during dry periods, lawns should be
mulched and watered. Capability subclass IVe; woodland
suitability subclass 3f.

DaA—Darien silt loam, 0 to 1 percent slopes. This
deep, nearly level, somewhat poorly drained soil is on
broad flats. Most areas are irregular in shape and are
more than 50 acres in size.

Typically, the surface layer is dark grayish brown, fria-
ble silt loam about 11 inches thick. The subsoil is about 26
inches thick. The upper part of the subsoil is grayish
brown, mottled, firm silt loam; and the lower part is light
olive brown, mottled, firm silty clay loam. The substratum
is yellowish brown, mottled, firm shaly silty clay loam.
Weathered, rippable shale bedrock is at a depth of about
50 inches.

Included with this soil in mapping are large areas of
poorly drained soils that are similar to Darien soils but
that are grayer in the subsoil. These soils are in depres-
sions and are subject to ponding.

In undrained areas, this soil has a perched seasonal
high water table near the surface during winter, spring,
and other excessively wet periods. Some areas are ponded
during these periods. Permeability is slow. Runoff is very
slow. Shale and siltstone bedrock is at a depth of 40 to 60
inches. This soil dries and warms slowly in spring. Root-
ing depth is influenced by the water table. In spring, the
rooting zone is mainly the upper 15 to 20 inches. Roots
penetrate to a greater depth as the water table recedes.
Available water capacity is moderate. Organic matter con-
tent is moderately low. The subsoil is strongly acid or
medium acid, but the surface layer varies widely in reac-
tion, depending on the amount of liming.

This soil is used mainly for woodland, hay, and pasture.
Some areas are in natural shrubs. This soil has fair poten-
tial for farming and woodland. Potential is poor for build-
ing sites and sanitary facilities.

suited to woodland.

Seasonal wetness severely limits the use of this soil for
cultivated crops. Drained areas are suited to some cul-
tivated crops and to water-tolerant grasses and legumes
for hay and pasture. Even with drainage this soil is com-
monly too wet for winter wheat. This soil is poorly suited
to specialty crops. Tillage operations are commonly
delayed. Drainage by subsurface drains is slow. A com-
bination of surface and subsurface drainage can be used
to overcome the wetness. Tillage and grazing when the
soil is wet causes compaction. Minimum tillage, using crop
residue and cover crops, and tilling and harvesting at
proper moisture content are important.

This soil is moderately well suited to woodland. Use of
harvesting equipment is limited during wet seasons. Re-
forestation with desirable species is difficult because of
severe plant competition. Windthrow is also a hazard.

The seasonal high water table, slow permeability, and
depth to bedrock severely limit use of this soil for build-
ing site and sanitary facilities. Fill is usually required for
construction on this soil. Surface drains and storm sewers
can be used to remove surface water. Sanitary facilities
should be connected to commercial sewers wherever
possible. Wetness also limits the use of this soil for
recreation. Capability subclass IIIw; woodland suitability
subclass 2w.

DaB—Darien silt loam, 1 to 4 percent slopes. This
deep, nearly level and gently sloping, somewhat poorly
drained soil is on slightly convex side slopes. Most areas
are irregular in shape and are 20 acres to several hundred
acres’in size.

Typically, the surface layer is dark grayish brown, fria-
ble silt loam about 7 inches thick. The subsoil is about 33
inches thick. The upper part of the subsoil is yellowish
brown, mottled, firm silt loam; the middle part is brown
and dark yellowish brown, mottled, firm silty clay loam;
and the lower part is brown, mottled, firm silty clay loam.
The substratum is yellowish brown, mottled, firm silty
clay loam. Fractured shale and siltstone bedrock is at a
depth of about 45 inches.

Included with this seil in mapping are areas of the
somewhat poorly drained Mitiwanga soils that are
moderately deep to bedrock and some areas along
drainageways where slope is 5 to 6 percent.

In undrained areas, this soil has a perched seasonal
high water table near the surface during winter, spring,
and other excessively wet periods. Permeability is slow.
Runoff is slow or medium. Shale and siltstone bedrock is
at a depth of 40 to 60 inches. This soil dries and warms
slowly in spring. Rooting depth is influenced by the water
table. In spring, the rooting zone is mainly the upper 15
to 20 inches of the soil. Roots penetrate to a greater
depth as the water table recedes. Available water eapaci-
ty is moderate. Organic matter content is moderately low.
The subsoil is strongly acid or medium acid, but the sur-
face layer varies widely in reaction, depending on, the
amount of liming.

This soil is used mainly for woodland, hay, and pasture.
Some areas are in natural shrubs, and a few areas are
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used for row crops. This soil has fair potential for farm-
ing and woodland. It has poor potential for building sites
and sanitary facilities and good potential for openland and
woodland wildlife habitat.

Seasonal wetness limits the use of this soil for cul-
tivated crops. If drained, this soil is suited to row crops
-and forage crops. It is poorly suited to specialty crops.
Tillage operations are commonly delayed. The slow or
very slow internal water movement reduces the effective-
ness of subsurface drains, so a combination of surface and
subsurface drainage is needed. Tilling or grazing when
the soil is soft and sticky causes the soil to compact. Ero-
sion is a hazard in cultivated, gently sloping areas. Using
crop residue and cover crops and tilling and harvesting at
proper moisture content are important. A thick plant
cover in the gently sloping areas helps to control erosion
in pasture and meadow.

This soil is well suited to woodland. Use of harvesting
equipment is limited during wet seasons. Reforestation
with desirable species is difficult because of severe plant
competition.

Seasonal wetness, depth to bedrock, and slow permea-
bility severely limit the use of this soil for building sites
and sanitary facilities. The underlying bedrock is mostly
rippable. Buildings should be located on the higher parts
of the landscape for good surface drainage away from the
foundation. Sanitary facilities should be connected to com-
mercial sewers wherever possible. Extensive drainage is
needed for intensive recreational uses such as baseball
diamonds and tennis courts. This soil is suitable for hiking
during the drier part of the year. Capability subclass
IIIw; woodland suitability subclass 2w.

DaC—Darien silt loam, 6 to 12 percent slopes. This
deep, sloping, somewhat poorly drained soil is on hillsides
and on side slopes parallel to drainageways. Most areas
are 5 to 15 acres in size and elongate in shape.

Typically, the surface layer is dark grayish brown, fria-
ble silt loam about 7 inches thick. The subsoil is about 33
inches thick. The upper part of the subsoil is yellowish
brown, mottled, firm silt loam; the middle part is brown
and dark yellowish brown, mottled, firm silty clay loam;
and the lower part is brown, mottled, firm silty clay loam.
The substratum is yellowish brown, mottled, firm silty
clay loam. Fractured shale and siltstone bedrock is at a
depth of about 45 inches.

Included with this soil in mapping are areas of soils
that have a channery silt loam surface layer. Also in-
cluded are small areas of Mitiwanga soils that have
bedrock at a depth of 20 to 40 inches.

In undrained areas this soil has a perched seasonal high
water table near the surface during winter, spring, and
other excessively wet periods. Permeability is slow. Ru-
noff is medium. Shale and siltstone bedrock is at a depth
of 40 to 60 inches. This soil dries and warms slowly in
spring. Rooting depth is influenced by the water table. In
spring, the rooting zone is mainly the upper 15 to 20
inches. Roots penetrate to a greater depth as the water
table recedes. Available water capacity is moderate. Or-

ganic matter content is moderately low. The subsoil is
strongly acid or medium acid, but the surface layer varies
widely in reaction, as a result of liming.

This soil is used mainly for woodland, hay, and pasture.
It has fair potential for farming and woodland. This soil
has poor potential for building sites and sanitary facilities
and good potential for openland and woodland wildlife
habitat.

This soil is better suited to hay and pasture than to cul-
tivated crops. The major limitations for cultivated crops
are the erosion hazard and seasonal wetness. This soil is
especially susceptible to erosion if it is not protected dur-
ing winter. Row crops can be grown if adequate precau-
tions are taken to control erosion. Wetness delays plant-
ing and limits the choice of crops. Subsurface drainage is
needed to remove excess water from the subsoil. Tilling
or grazing when the soil is soft and sticky causes the soil
to compact. Standard management practices, such as
using crop residue and tilling at proper moisture content,
improve tilth, reduce erosion, and maintain organic matter
content.

This soil is well suited to woodland. Use of harvesting
equipment is limited during wet seasons. Reforestation
with desirable species is difficult because of severe plant
competition.

Seasonal wetness, slow permeability, and depth to
bedrock severely limit use of this soil for building sites
and sanitary facilities. The bedrock is mostly rippable.
Erosion is a hazard during construction. Construction
sites should be developed on the contour wherever possi-
ble and cover should be maintained on the site as much as
possible during construction to reduce erosion. Capability
subclass IIle; woodland suitability subclass 2w.

Dc—Dumps, covered. These miscellaneous areas con-
sist mostly of broken chunks of cement, bricks, and other
debris that is mostly nonorganic waste from local con-
struction projects. The fill is calcareous in some areas.
Most areas are 2 to 20 acres in size. The depth of the fill
varies according to the original landform surface.

These areas commonly do not support plants. Erosion
of any existing fine earth material is a hazard unless the
area is adequately covered by a suitable soil layer and
vegetation is established. Not placed in a capability sub-
class or woodland suitability subclass.

Du—Dumps, chemical waste. These miscellaneous
areas consist of industrial settling basins that have col-
lected alkali chemical wastes. These basins are 50 to 100
acres in size and have dikes 20 to 30 feet high. Some
basins contain an accumulation of waste to within 2 to 3
feet of the top of the dikes.

Little or no vegetation grows on these waste sites. Not
placed in a capability subclass or woodland suitability sub-
class.

E1B—Ellsworth silt loam, 2 to 6 percent slopes. This
deep, gently sloping, moderately well drained soil is on
knolls and on side slopes parallel to drainageways. Most
areas are irregular in shape and 5 to 20 acres in size.
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Typically, the surface layer is dark grayish brown, fria-
ble silt loam about 8 inches thick. The subsoil is about 34
inches thick. The upper part of the subsoil is yellowish
brown, firm silty clay loam; and the lower part is dark
yellowish brown, mottled, firm clay loam. The substratum,
to a depth of about 60 inches, is brown, firm clay loam.

Included with this soil in mapping, particularly in less
sloping areas where water from surrounding slopes accu-
mulates, are small areas of somewhat poorly drained
Mahoning soils. Also included, where slope is 5 to 6 per-
cent, are small spots of eroded soils that have a more
clayey surface layer.

A perched seasonal high water table is between depths
of 1.5 and 3.0 feet during winter, spring, and other exces-
sively wet periods. This soil dries slowly in spring.
Permeability is slow or very slow. Runoff is slow or medi-
um. The rooting zone is moderately deep over glacial till.
Available water capacity is moderate. Organic matter con-
tent is moderately low. The surface layer and upper part
of the subsoil are very strongly acid to neutral, and the
lower part of the subsoil is slightly acid to mildly alkaline.

Most of the acreage of this soil is in woodland. Many of
the areas that were formerly cultivated are no longer
farmed. This soil has poor potential for specialty crops
and fair potential for row crops, hay, pasture, and
woodland. It has fair potential for building sites and sani-
tary facilities.

This soil is suited to cultivated crops, hay, and pasture.
It is commonly wet in spring and dry in midsummer. Ran-
dom subsurface drainage is needed in the included wetter
soils and in wet-weather seeps. The hazard of erosion is
severe in cultivated areas that are not protected. Hard
clods and a crusty surface form if the soil is cultivated
when it is soft and sticky. Grazing when this soil is soft
and sticky causes the soil to compact and reduces growth.
Contour cultivation, minimum tillage, use of cover crops,
incorporating crop residue in the soil, and tilling, pastur-
ing, and harvesting at proper moisture content control
erosion, improve tilth, and maintain organic matter con-
tent.

This so0il is moderately well suited to woodland.
Machine planting of tree seedlings is practical on this soil.

Wetness, slow or very slow permeability, and shrink-
swell potential limit the use of this soil for building sites
and sanitary facilities. This soil is better suited to houses
without basements than to those with basements. Good
surface drainage should be provided around buildings
during landscaping. Cover should be maintained on the
site as much as possible during construction to prevent
erosion. Capability subclass IIle; woodland suitability
subclass 3o.

E1C—Ellsworth silt loam, 6 to 12 percent slopes.
This deep, sloping, moderately well drained soil is on hill-
sides and on side slopes parallel to drainageways. Most
areas are irregular in shape and range from 5 to 20 acres
in size.

Typically, the surface layer is dark grayish brown, fria-
ble silt loam about 8 inches thick. The subsoil is about 34

inches thick. The upper part of the subsoil is yellowish
brown, firm silty clay loam; and the lower part is dark
yellowish brown, mottled, firm clay loam. The substratum,
to a depth of about 60 inches, is brown, firm clay loam.

Included with this soil in mapping are small spots of
somewhat poorly drained Mahoning soils and a few spots
of eroded soils that have a more clayey surface layer than
this Ellsworth soil. Also included are some narrow areas
where slope is more than 12 percent.

A perched seasonal high water table is between depths
of 1.5 and 3.0 feet during winter, spring, and other exces-
sively wet periods. This soil dries slowly in spring.
Permeability is slow or very slow. Runoff is rapid. The
rooting zone is moderately deep over glacial till. Available
water capacity is moderate. Organic matter content is
moderately low. The surface layer and upper part of the
subsoil are very strongly acid to neutral, and the lower
part of the subsoil is slightly acid to mildly alkaline.

Most of the acreage of this soil is in woodland. Many of
the formerly cultivated areas are no longer farmed. This
soil has poor potential for cultivated crops and fair poten-
tial for hay, pasture, and woodland. It has fair or poor
potential for building sites and sanitary facilities.

This soil is suited to hay and pasture. It can be cropped
successfully, but cropping systems should include a high
proportion of long-term hay or pasture. Erosion is a seri-
ous hazard, especially if the slopes are long. Random sub-
surface drainage may be needed in the included wetter
soils. Hard clods and a crusty surface form if the soil is
cultivated when it is soft and sticky. Standard manage-
ment practices, such as minimum tillage, use of cover
crops, and tilling at proper moisture content, control ero-
sion, improve tilth, and maintain organic matter content.

This soil is moderately well suited to woodland.
Seedling mortality generally is not a problem. Laying out
logging roads and skid trails on the contour facilitates the
use of equipment and helps to prevent excessive erosion.

Wetness, slope, slow or very slow permeability, and
shrink-swell potential limit the use of this soil for building
sites and sanitary facilities. Homes without basements are
better suited to this soil than those with basements. Ero-
sion is a serious hazard during construction, so cover
should be maintained on the site as much as possible dur-
ing construction. Trails in recreational areas should be
protected from erosion and established across the slope
wherever possible. Some areas are suitable sites for
ponds. Capability subclass IVe; woodland suitability sub-
class 3o.

E1D—EHNsworth silt loam, 12 to 18 percent slopes.
This deep, moderately steep, moderately well drained soil
is on convex hillsides and on side slopes parallel to
drainageways. Most areas are irregular in shape and
range from 5 to 30 acres in size.

Typically, the surface layer is very dark grayish brown,
friable silt loam about 2 inches thick. The subsurface
layer is brown, friable silt loam about 4 inches thick. The
subsoil is about 30 inches thick. The upper part of the
subsoil is yellowish brown, firm silty clay loam; and the
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lower part is dark yellowish brown, mottled, firm clay
loam. The substratum, to a depth of about 60 inches, is
brown, firm clay loam.

Included with this soil in mapping are small areas of
eroded soils. These soils have a yellowish brown or brown
surface layer that is sticky when wet.

A perched seasonal high water table is between depths
of 1.5 and 3.0 feet during winter, spring, and other exces-
sively wet periods. This soil dries slowly in spring.
Permeability is slow or very slow. Runoff is very rapid.
The rooting zone is moderately deep over glacial till
Available water capacity is moderate. Organic matter con-
tent is moderately low. The surface layer and upper part
of the subsoil are very strongly acid to neutral, and the
lower part of the subsoil is slightly acid to mildly alkaline.

Most of the acreage of this soil is in woodland. Some
areas are in natural shrubs or are used for pasture. This
soil has poor potential for farming, building sites, and
sanitary facilities. It has good potential for openland and
woodland wildlife habitat.

This soil is suited to grasses and legumes for pasture.
It tends to be droughty in summer. The slope and erosion
hazard severely limit use of this soil for cultivated crops
or specialty crops. Use of tillage equipment, especially
large machines, is very difficult. Erosion is difficult to
control in new seedings. Minimum tillage, good fertiliza-
tion, and controlled grazing are important.

This soil is moderately well suited to woodland. Slope
limits use of logging equipment.

Slow or very slow permeability, seasonal wetness,
slope, and shrink-swell potential limit the use of this soil
for building sites and sanitary facilities. Erosion is a seri-
ous hazard during construction. Housing developments
and construction sites should be developed on the contour
wherever possible. Trench absorption fields are difficult
to lay out and construct. Controlling the downhill flow of
effluent is a serious concern. Capability subclass Vle;
woodland suitability subclass 3r.

E1F—Ellsworth silt loam, 25 to 70 percent slopes.
This deep, very steep, moderately well drained soil is on
hillsides and sides of V-shaped valleys formed by deeply
entrenched drainageways. Typically, slopes are short.
Most areas are long and narrow in shape and generally
are larger than 50 acres in size.

Typically, the surface layer is grayish brown, friable
silt loam about 2 inches thick. The subsurface layer is yel-
lowish brown, friable silt loam about 5 inches thick. The
subsoil is about 27 inches thick; it is dark yellowish
brown, firm silty clay loam and has mottles below a depth
of about 20 inches. The substratum, to a depth of 60
inches, is yellowish brown, firm silty clay loam. In places
the subsoil is thinner and the glacial till substratum is at
a depth of 25 to 30 inches.

Included with this soil in mapping are areas of Gosport
soils adjacent to streams.

The water table is generally between depths of 1.5 and
3.0 feet during winter, spring, and other excessively wet
periods. This soil dries slowly in spring. Permeability is

‘percent slopes. This deep, sloping,

slow or very slow. Runoff is very rapid. The rooting zone
is moderately deep over glacial till. Available water
capacity is moderate. Organic matter content is moderate-
ly low. The surface layer and upper part of the subsoil
are very strongly acid to neutral, and the lower part of
the subsoil is slightly acid to mildly alkaline.

Most of the acreage of this soil is in woodland. This soil
has poor potential for farming, building sites, and sanitary
facilities. It has fair potential for trees and good potential
for woodland wildlife habitat. This soil is better suited to
woodland and wildlife habitat than to most other uses.

Because of the very steep slope, this soil is very poorly
suited to crops and pasture. Soil slippage is a hazard in
some places, and the hazard of erosion is very severe un-
less a thick plant cover is maintained.

This soil is moderately well suited to woodland. The
hazard of erosion is severe. The very steep slope limits
use of logging equipment. Construction of buildings and
sanitary facilities is very difficult because of the very
steep slope. Also, the hazard of erosion is very severe
when vegetation is removed. Trails in recreational areas
should be protected from erosion and established across
the slope wherever possible. Capability subclass Vlle;
woodland suitability subclass 3r.

EmC—Ellsworth silt loam, shale substratum, 6 to 12
moderately well
drained soil is on hillsides. Slopes are mostly less than 500
feet long and are dissected by many drainageways. Most
areas are 5 to 50 acres in size.

Typically, the surface layer is dark grayish brown, fria-
ble silt loam about 7 inches thick. The subsoil is about 35
inches thick. The upper part of the subsoil is yellowish
brown, firm silty clay loam; and the lower part is yel-
lowish brown and dark brown, mottled, firm silty clay
loam. Rippable shale bedrock is at a depth of about 42
inches.

Included with this soil in mapping are a few areas in
which shale bedrock is at a depth of 24 to 40 inches. Also
included on the upper part of side slopes are small spots
of eroded soils that have a brown or yellowish brown sur-
face layer that contains common shale or siltstone frag-
ments.

A perched seasonal high water table is between depths
of 1.5 and 3.0 feet during winter, spring, and other exces-
sively wet periods. This soil dries slowly in spring.
Permeability is slow. Runoff is rapid. Shale bedrock is at
a depth of 40 to 60 inches. The rooting zone is moderately
deep over glacial till. Available water capacity is
moderate. Organic matter content is moderately low. The
subsoil is very strongly acid to slightly acid, but the sur-
face layer varies widely in reaction, depending on the
amount of liming.

Most of the acreage of this soil is in woodland and
natural shrubs. This soil has poor potential for cultivated
crops. It also has poor potential as a site for many kinds
of buildings and sanitary facilities. It has fair potential
for hay, pasture, and woodland.
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This soil is suited to hay and pasture. It can be cropped
successfully, but cropping systems should include a high
proportion of long-term hay or pasture. The hazard of
erosion is severe if this soil is used for cultivated crops. A
thick plant cover in pasture and meadow helps to control
erosion. Minimum tillage, use of cover crops, incorporat-
ing crop residue in the soil, and tilling at proper moisture
content improve tilth, maintain organic matter content,
and reduce the erosion hazard.

This soil is moderately well suited to woodland. Laying
out logging roads and skid trails on the contour facilitates
the use of equipment and helps to prevent excessive ero-
sion.

Seasonal wetness, slope, depth to shale bedrock, low
strength, and slow permeability limit the use of this soil
for building sites and sanitary facilities. If this soil is used
as a construction site, the site should be developed on the
contour wherever possible. Shale bedrock is at a depth of
40 to 60 inches, and although it is rippable, it hinders ex-
cavation. Houses without basements are better suited to
this soil than those with basements. Cover should be
maintained on the site as much as possible during con-
struction to help to control erosion. Trails in recreational
areas should be protected from erosion and established
across the slope wherever possible. Capability subclass
IVe; woodland suitability subclass 3o.

EmD—Ellsworth silt loam, shale substratum, 12 to
18 percent slopes. This deep, moderately steep,
moderately well drained soil is mainly on side slopes ad-
jacent to major drainageways. Most areas are narrow and
winding in shape and range from 5 to 20 acres in size.

Typically, the surface layer is very dark grayish brown,
friable silt loam about 2 inches thick. The subsurface
layer is brown, friable silt loam about 4 inches thick. The
subsoil is 36 inches thick; it is yellowish brown, firm silty
clay loam and has mottles below a depth of about 15
inches. Rippable shale bedrock is at a depth of about 42
inches.

Included with this soil in mapping are a few areas in
which shale and siltstone bedrock is at a depth of 20 to 40
inches. Also included are small areas of eroded soils that
have a yellowish brown or brown surface layer that is
sticky when wet.

A perched seasonal high water table is between depths
of 1.5 and 3.0 feet during winter, spring, and other exces-
sively wet periods. This soil dries slowly in spring.
Permeability is slow. Runoff is very rapid. Shale bedrock
is at a depth of 40 to 60 inches. The rooting zone is
moderately deep over glacial till. Available water capacity
is moderate. Organic matter content is moderately low.
The subsoil is very strongly acid to slightly acid but the
surface layer varies widely in reaction, depending on the
amount of liming.

Most of the acreage of this soil is in woodland. This soil
has poor potential for farming, building sites, and sanitary
facilities. It has fair potential for woodland and good
potential for openland and woodland wildlife habitat.

This soil is suited to grasses and legumes for pasture.
The slope and hazard of erosion severely limit use of this
soil for cultivated crops. Use of tillage equipment, espe-
cially large machines, is very difficult. This soil tends to
be droughty in summer. Erosion is difficult to control in
new seedings. Minimum tillage, good fertilization, and
controlled grazing are important in helping to control ero-
sion, improve tilth, and maintain organic matter content.

This soil is moderately well suited to woodland. Slope
limits use of logging equipment.

Slow permeability, seasonal wetness, slope, low
strength, and depth to shale bedrock limit the use of this
soil for building sites and sanitary facilities. Shale
bedrock is at a depth of 40 to 60 inches, and although it is
rippable, it hinders excavations. Housing developments
and construction sites should be developed on the contour
wherever possible. Cover should be maintained on the
site as much as possible during construction to help to
prevent erosion. Trench absorption fields are difficult to
lay out and construct. Controlling the downhill flow of ef-
fluent is a serious concern. Capability subclass Vle;
woodland suitability subclass 3r.

EnB—Elnora loamy fine sand, 1 to 5 percent slopes.
This deep, nearly level and gently sloping, moderately
well drained soil is on knolls and low ridges on the lake
plain. Most areas are irregular in shape and range from 5
to 100 acres in size.

Typically, the surface layer is dark grayish brown, fria-
ble fine sand about 5 inches thick. The subsoil is very fri-
able loamy fine sand about 27 inches thick; the upper part
is strong brown, the middle part is brownish yellow and
mottled, and the lower part is yellowish brown and mot-
tled. The substratum, to a depth of about 67 inches, is
grayish brown and dark gray, loose fine sand.

Included with this soil in mapping are small areas of
somewhat poorly drained Stafford soils on the lower part
of side slopes. Also included are small areas of somewhat
excessively drained Colonie soils on the tops of knolls and
ridges.

A seasonal high water table is at a depth of 18 to 24
inches in late winter, spring, and other extended wet
periods. Permeability is moderately rapid or rapid. Runoff
is slow. Available water capacity is low in the deep root-
ing zone. Organic matter content is low. The surface layer
and subsoil are very strongly acid to slightly acid.

Most of the acreage of this soil is used for specialty
crops or urban development. This soil has fair potential
for farming and for specialty crops. It has fair and poor
potential for building sites and poor potential for sanitary
facilities.

This soil is suited to such specialty crops as nursery
stock, orchards, and berries and to cultivated crops, hay,
and pasture. Wetness early in spring and droughtiness in
summer are major limitations. Irrigation is needed. Ran-
dom subsurface drains are needed in the included areas of
wetter soils if they are intensively cropped. Because
nutrients are rapidly leached, this soil generally responds
better to smaller but more frequent applications of fertil-
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izer than to one large application. Soil blowing and water
erosion are also hazards. The abrasive action of blowing
sand damages plant seedlings. The sandy surface layer
and upper part of the subsoil do not hold together for
easy balling of nursery stock. Using crop residue and
cover crops helps to control erosion and improves organic
matter content and tilth.

Only a small acreage of this soil is wooded. This soil is
‘moderately well suited to woodland. Seedling mortality is
a hazard during dry years. '

Seasonal wetness and moderately rapid or rapid
permeability limit this soil for building sites and sanitary
facilities. It is better suited to houses without basements
than to those with basements. Because of seepage, con-
tamination of ground water by sanitary facilities is possi-
ble. Sloughing is a hazard in excavations. Seeding should
be done early in spring; if seeded during dry periods,
lawns should be mulched and watered. The sandy surface
layer limits recreational use of this soil. This soil is a good
source of sand. Capability subclass I1Is; woodland suita-
bility subclass 3s.

EuA—Euclid silt loam, 0 to 2 percent slopes. This
deep, nearly level, somewhat poorly drained soil is on
broad, low stream terraces adjacent to major streams. It
is on positions slightly higher than the adjacent first bot-
toms, but it is subject to rare flooding. Most areas are
long and narrow in shape and range from 5 to 100 acres
in size.

Typically, the surface layer is dark grayish brown, fria-
ble silt loam about 8 inches thick. The subsoil is about 32
inches thick; it is yellowish brown, dark yellowish brown,
and dark brown, mottled, firm silt loam. The substratum,
to a depth of about 60 inches, is gray and brown, friable
fine sandy loam and silt loam with mottles in the upper
part.

Included with this soil in mapping are small areas of
Tioga Variant soils on slightly higher positions. Also in-
cluded are areas of soils that are similar to Euclid soils
but have stratified layers of loam and sandy loam in the
subsoil. Available water capacity is lower in these soils
than in this Euclid soil.

This soil has a seasonal high water table near the sur-
face in winter, spring, and other extended wet periods.
Permeability is moderately slow. Runoff is slow. Rooting
depth is influenced by the depth to the water table.
Available water capacity is high in the deep rooting zone.
Organic matter content is moderately low. The surface
layer and subsoil are very strongly acid to medium acid.

This soil is mainly in natural shrubs and trees. A few
areas are used for specialty crops or meadow. This soil
has good potential for farming and woodland but poor
potential for building sites and sanitary facilities.

Seasonal wetness is the major limitation for farming.
Planting is delayed and the choice of crops is limited in
undrained areas. Drained areas are suited to crops, hay,
and pasture. Because of ponding, surface drains are
needed in some areas. Subsurface drains can also be used
to lower the water table. Minimizing soil compaction and

maintaining desirable forage stands are difficult in un-
drained areas that are used for hay and pasture. Manage-
ment practices, such as tilling at proper moisture levels
and using crop residue and cover crops, improve tilth and
increase organic matter content. Nursery stock and sweet
corn are grown on this soil (fig. 3). Artificial drainage is
needed in most areas. This soil has desirable charac-
teristics for digging and balling of nursery stock.

This soil is well suited to woodland. Seasonal wetness
and the flooding hazard severely limit the use of this soil
for building sites, sanitary facilities, and recreation. Capa-
bility subelass IIw; woodland suitability subclass 2w.

FcA—Fitchville silt loam, 1 to 4 percent slopes. This
deep, nearly level and gently sloping, somewhat poorly
drained soil is on old lake beds. Areas are irregular or
oval in shape and range from 10 to 100 acres in size.

Typically, the surface layer is dark grayish brown, fria-
ble silt loam about 8 inches thick. The subsoil is mottled,
firm silt loam about 44 inches thick; it is yellowish brown
in the upper part and light olive brown in the lower part.
The substratum, to a depth of about 60 inches, is light
olive brown, mottled, firm silt loam.

Included with this soil in mapping are a few small areas
of Glenford soils on knolls and small areas of poorly
drained soils that have a dominantly gray subsoil along
waterways and in depressions. Also included are areas of
soils in which the surface layer and upper part of the sub-
soil are fine sandy loam and sandy loam.

This soil has a seasonal high water table near the sur-
face for long periods in winter, spring, and early summer.
Runoff is slow. Kooting depth is influenced by the water
table. The rooting zone is deep in drained areas. Available
water capacity is high. ‘Organic matter content is
moderately low. The surface layer and subsoil are very
strongly acid*to medium acid, except where the surface
layer has been limed.

Most of the acreage of this soil is used for urban
development and farming. This soil has good potential for
farming and woodland and poor potential for building
sites and sanitary facilities.

This soil is suited to growing wetness-tolerant grasses
and legumes for hay and pasture. If this soil is drained, it
is well suited to cultivated crops. Surface drains can be
used to remove excess surface water, and subsurface
drains can be used to lower the water table. This soil is
subject to crusting, compaction, and hard clodding if til-
lage or harvesting operations are performed when the soil
is wet. Erosion is a hazard on a few long slopes. Using
crop residue and cover crops improves organic matter
content and tilth, helps to control erosion, and increases
water infiltration. Because of compaction, grazing should
be limited to periods when the surface is not soft and
sticky.

This soil is well suited to woodland. Use of harvesting
equipment is limited during wet seasons.

The seasonal high water table, moderately slow
permeability, and low strength severely limit the use of
this soil for sanitary facilities and building sites. Houses
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without basements are better suited to this soil than
those with basements. Storm sewers and ditches can be
used to help to control the water table. Local roads can
be improved by using artificial drainage and suitable base
material. Capability subeclass Ilw; woodland suitability
subclass 2w.

GfA—Glenford silt loam, 0 to 2 percent slopes. This
deep, nearly level, moderately well drained soil is on long
and narrow ridges between entrenched drainageways.
Most areas are irregular in shape and 5 to 25 acres in
size.

Typically, the surface layer is dark grayish brown, fria-
ble silt loam about 8 inches thick. The subsoil is about 45
inches thick; it is yellowish brown and light olive brown,
firm silt loam with mottles below a depth of about 14
inches. The substratum, to a depth of about 60 inches, is
light olive brown, mottled, friable fine sandy loam with
thin strata of sandy loam.

Included with this soil in mapping are many areas of
soils that are similar to Glenford soils, but have stratified
sand and gravel below a depth of 60 inches; permeability
is moderately rapid to very rapid in this stratified materi-
al. A few small areas of Fitchville soils are also included
on broad ridges.

A perched seasonal high water table is between depths
of 1.5 and 3.0 feet during winter, spring, and other ex-
tended wet periods. Permeability is moderately slow. Ru-
noff is slow. Available water capacity is high in the deep
rooting zone. Organic matter content is moderately low.
The surface layer is very strongly acid to neutral, and the
subsoil is very strongly acid to medium acid.

Most of the acreage of this soil is used for woodland
and homesites. A few areas are in crops and pasture. This
soil has good potential for farming and woodland. It has
fair and poor potential for building sites and sanitary
facilities.

This soil is suited to cultivated crops, hay, pasture, and
specialty crops. Preventing crusting after rains and main-
taining tilth and organic matter content are primary
management concerns. Minimum tillage and using crop
residue and cover crops are important. This soil has
desirable characteristics for digging and balling of
nursery stock.

This soil is very well suited to woodland. Machine
planting of tree seedlings is practical on this soil.

Seasonal wetness limits the use of this soil for most
sanitary facilities and for building sites. This soil is better
suited to houses without basements than to those with
basements. Local roads can be improved by using artifi-
cial drainage and suitable base material. This soil has
good potential for such recreational uses as picnic areas
and paths and trails. Capability class I; woodland suita-
bility subeclass lo.

GfB—Glenford silt loam, 2 to 6 percent slopes. This
deep, gently sloping, moderately well drained soil com-
monly is on silty terrace remnants adjacent to the
uplands. Most areas are long and narrow in shape and
range from 5 to 25 acres in size.

Typically, the surface layer is dark brown, friable silt
loam about 8 inches thick. The subsoil is about 45 inches
thick; it is yellowish brown and light olive brown, mottled,
firm silt loam. The substratum, to a depth of about 60
inches, is light olive brown, mottled, friable silt loam.

Included with this soil in mapping are small areas of
somewhat poorly drained Fitchville soils, commonly in the
less sloping areas. Also included are some areas where
slope is 6 to 10 percent that make up as much as 20 per-
cent of some delineations.

A perched seasonal high water table is between depths
of 1.5 and 3.0 feet during winter, spring, and other ex-
tended wet periods. Permeability is moderately slow. Ru-
noff is medium. Available water capacity is high in the
deep rooting zone. Organic matter content is moderately
low. The surface layer is very strongly acid to neutral,
and the subsoil is very strongly acid to medium acid.

Most of the acreage of this sail is used for hay, natural
shrubs, and woodland. A few areas are in pasture or
crops. This soil has good potential for farming and
woodland. It has fair and poor potential for building sites
and sanitary facilities.

This soil is well suited to cultivated crops, hay, pasture,
and specialty crops. It is easily farmed, but is susceptible
to surface crusting and erosion. Erosion is difficult to con-
trol in cultivated areas where slope is 4 to 6 percent and
in the included areas where the slope is 6 to 10 percent.
Minimum tillage and using crop residue and cover crops
reduce erosion, maintain organic matter content, and im-
prove tilth., This soil has desirable characteristics for
digging and balling of nursery stock.

This soil is suited to a wide variety of woodland spe-
cies. It is very well suited to woodland. Machine planting
of tree seedlings is practical on this soil.

Seasonal wetness limits the use of this soil for most
sanitary facilities and for building sites. This soil is better
suited to houses without basements than to those with
basements. Local roads can be improved by using artifi-
cial drainage and suitable base material. Cover should be
maintained on the site as much as possible during con-
struction to reduce erosion. This soil has good potential
for such recreational uses as picnic areas and paths and
trails. Capability subclass Ile; woodland suitability sub-
class lo.

GoF—Gosport silty clay loam, 25 to 70 percent
slopes. This moderately deep, well drained, very steep
soil is in dissected areas along streams. Most areas are
less than one-quarter mile wide, but some areas extend
for 1 mile or more along the deeply entrenched valleys.
Slope is dominantly 35 to 70 percent but ranges from 25
to 70 percent.

Typically, the surface layer is very dark brown, friable
silty clay loam about 2 inches thick. The subsoil is about
25 inches thick. The upper part of the subsoil is yellowish
brown, friable silty clay loam; the middle part is yellowish
brown, firm silty clay loam with a few mottles; and the
lower part is olive brown, mottled, firm silty clay loam.
The substratum is olive brown, mottled, firm, shaly silty
clay loam. Shale bedrock is at a depth of about 32 inches.
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Included with this soil in mapping on the lower part of
side slopes are areas of well drained soils that are similar
to Gosport soils but that have colluvium on the surface.
These soils commonly have shale bedrock at a depth of 40
to 70 inches. Also included are areas of somewhat exces-
sively drained, shallow soils on the upper part of side
slopes.

Permeability is slow, and runoff is very rapid. The root-
ing depth is restricted by shale bedrock at a depth of 20
to 40 inches. Available water capacity and organic matter
content are low. The surface layer is slightly acid to ex-
tremely acid, and the subsoil is extremely acid to strongly
acid.

Most of the acreage of this soil is in woodland. This soil
has fair potential for woodland but poor potential for
farming, building sites, and sanitary facilities.

The major limitation for farming is the very steep
slope. This soil is highly susceptible to erosion and land
slippage. A thick plant cover helps to control erosion.

This soil is suited to woodland and wildlife habitat. The
hazard of erosion is severe. The very steep and generally
uneven slope limits use of logging equipment.

Construction for urban use is very difficult because of
the very steep slopes. The hazard of erosion is high when
vegetation is removed. Low strength and moderate depth
to bedrock also limit many uses. Trails in recreational
areas should be protected from erosion and established
across the slope wherever possible. Capability subelass
VlIle; woodland suitability subclass 3r.

Gr—Granby sandy loam. This deep, nearly level, very
poorly drained soil is in basinlike depressions on the lake
plain. Slope ranges from 0 to 2 percent. Most areas are ir-
regular in shape and range from 5 to 100 acres in size.

Typically, the surface layer is black, friable sandy loam
about 12 inches thick. The subsoil is about 20 inches thick.
The upper part of the subsoil is gray, very friable
gravelly coarse sandy loam; and the lower part is gray,
loose gravelly loamy coarse sand. The substratum, to a
depth of about 60 inches, is olive gray, loose sand and fine
sand. Some small areas of soils have a dark grayish
brown surface layer.

Included with this soil in mapping are small areas of
soils that have a loamy sand surface layer; these soils
have very low available water capacity. Some included
areas in the lower part of depressions are ponded during
extended wet periods. Also included are small areas of
slowly or very slowly permeable Swanton soils in which
fine textured and moderately fine textured sediment is at
a depth of .18 to 40 inches.

Unless artificially drained, this soil has a seasonal high
water table near the surface for long periods. Permeabili-
ty is rapid. The rooting depth is related to the depth of
the water table. The rooting zone is moderately deep or
deep in most drained areas. Available water capacity is
low. Runoff is very slow. Organic matter content is
moderate, The surface layer and subsoil are medium acid
or strongly acid except where the surface layer has been
limed.

Most of the acreage of this soil is used for nursery
stock, vegetables, and natural shrubs and trees. This soil
has fair potential for specialty crops, row crops, hay,
pasture, and woodland. It has poor potential for building
sites and sanitary facilities.

Seasonal wetness is the dominant limitation for farm-
ing. This soil dries slowly in spring unless it is artificially
drained. Undrained areas are too wet for cultivated crops
in most years, but drained areas are suited to cultivated
crops and specialty crops. This soil is suited to growing
wetness-tolerant grasses and legumes for hay and
pasture. Grazmg should be controlled to reduce soil com-
paction and-increase plant growth. This soil has desirable
characteristics for digging and balling of nursery stock.
Subsurface drains can be used if outlets are available.
Special measures, such as using graded sand and gravel
filters or prefabricated filter materials, are needed in
some areas to prevent subsurface drains from plugging
with fine sand. Surface drains can be used in some of the
included areas that are subject to ponding. Using cover
crops, mcorporatmg crop residue in the soil, and’ tilling
and harvesting at proper moisture content are important.
This soil is moderately well suited to woodland. Wetness
limits use of harvesting equipment.

Prolonged wetness severely limits use of this soil for
building sites and sanitary facilities. Sloughing is a hazard
in excavation. Suitable base material and artificial
drainage are commonly required for roads. Capability
subclass I1Iw; woodland suitability subclass 3w.

Kf—Kingsville fine sand. This deep, nearly level, very
poorly drained, sandy soil is adjacent to beach ridges.
Slope ranges from 0 to 2 percent. Most areas are long and
narrow in shape and range from 5 to several hundred
acres in size.

Typically, the surface layer is very dark gray, very fri-
able fine sand about 8 inches thick. The subsoil is grayish
brown, mottled, very friable fine sand about 22 inches
thick. The substratum, to a depth of about 60 inches, is
grayish brown and gray, loose sand. In some areas this
soil has a dark gray surface layer with shghtly lower or-
ganic matter content.

Included with this soil in mapping on slight rises are
small areas of Stafford soils that have a lighter colored
surface layer.

This soil receives seepage water from the beach ridges.
It has a seasonal high water table near the surface in
winter, spring, and other extended wet periods. Permea-
bility is rapid, and runoff is very slow. Rooting depth is
related to the depth of the water table. Available water
capacity is low. Organic matter content is moderate. The
subsoil is very strongly acid to slightly acid, but the sur-
face layer varies widely in reaction, depending on the
amount of liming.

Most of the acreage of this soil is used for woodland,
pasture, crops, and natural shrubs. Drained areas are
used for vegetables and nursery stock. This soil has poor
potential for farming, building sites, and sanitary facili-
ties. [t has good potential for woodland.
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The major limitation for farming is seasonal wetness.
Undrained areas are too wet for crops, but drained areas
are suited to cultivated crops, specialty crops, hay, and
pasture. Surface drains can be used to remove excess sur-

- face water. Subsurface drains can be used if outlets are
available. Special measures, such as using graded sand
and gravel filters or prefabricated filter materials, are
needed in places to prevent subsurface drains from
plugging with fine sand. Tile and jointed pipe may
become displaced in this soil. Because plant nutrients are
moderately rapidly leached in drained areas, this soil
generally responds better to smaller but more frequent or
more timely applications of fertilizer than to one large ap-
plication.

This soil is well suited to woodland. Use of harvesting
equipment is limited during wet seasons. Reforestation
with desirable species is difficult because of severe
seedling mortality and plant competition.

Wetness and rapid permeability severely limit the use
of this soil for building sites and sanitary facilities.
Sloughing is a hazard in excavations. Wetness also limits
recreational use. Capability subclass IVw; woodland suita-
bility subclass 2w.

Lb—Lobdell silt loam. This deep, nearly level,
moderately well drained soil is on flood plains and is sub-
ject to flooding. Slope ranges from 0 to 2 percent. Most
areas are long and narrow in shape and range from 5 to
30 acres in size.

Typieally, the surface layer is dark grayish brown, fria-
ble silt loam about 10 inches thick. The subsoil is about 26
inches thick; it is yellowish brown, friable silt loam with
mottles below a depth of about 20 inches. The sub-
stratum, to a depth of about 96 inches, is light brownish
gray, mottled, friable silt loam.

Included with this soil in mapping are small areas of
the somewhat poorly drained Orrville soils in low areas
and old meander channels. Narrow strips of Tioga soils
adjacent to the stream are included. Some included areas,
particularly in the northern part of the county, have
rapidly permeable soils in which the subsoil is mainly fine
sandy loam and the substratum is mainly loamy fine sand
and fine sand. Also included, dominantly where streams
flow on bedrock, are areas of soils that are similar to
Lobdell soils but that have stony and gravelly textures in
the subsoil and substratum.

A seasonal high water table is between depths of 1.5
and 3.0 feet in winter, spring, and other extended wet
periods. Permeability is moderate or moderately rapid.
Runoff is slow. Available water capacity is high in the
deep rooting zone. Organic matter content is moderately
low. The subsoil and substratum are strongly acid to
neutral.

Most of the acreage of this soil is in woodland or natu-
ral shrubs. A few areas are used for pasture. This soil has
good potential for farming and woodland but poor poten-
tial for building sites and sanitary facilities.

The major limitation for cultivated crops is flooding.
Although the choice of crops is limited, this soil is suited

to pasture and well suited to annual field crops. Such
crops as winter wheat may be severely damaged by flood-
ing in winter and early spring. Planting is delayed in
spring because of wetness. Artificial drainage is needed in
the areas of included wetter soils. Using cover crops is
important in maintaining organic matter content and in
protecting the surface during flooding.

This soil is very well suited to woodland. Machine
planting of tree seedlings is practical on this soil.

Flooding and seasonal wetness severely limit use of
this soil for sanitary facilities and building sites. Some
areas can be used for hiking and golfing. Diking to control
flooding is difficult. This soil is a good source of topsoil.
Capability subeclass IIw; woodland suitability subclass lo.

LrB—Lordstown channery silt loam, 2 to 6 percent
slopes. This moderately deep, gently sloping, well drained
soil is on bedrock-controlled landforms on uplands. Most
areas are elongate in shape and range from 10 to 50 acres
in size. _

Typically, the surface layer is very dark grayish brown,
friable channery silt loam about 4 inches thick. The sub-
soil is yellowish brown, friable channery silt loam and
channery loam about 16 inches thick. The substratum is
brown, friable channery fine sandy loam. Sandstone
bedrock is at a depth of about 24 inches.

Included with this soil in mapping are some small areas
of moderately deep soils that have a mottled, yellowish
brown and gray subsoil and are wetter than this Lord-
stown soil. These wetter spots make up as much as 20
percent of some of the larger areas. Also, included are a
few areas of somewhat excessively drained soils that
have bedrock at a depth of 10 to 20 inches.

This soil warms and dries early in spring. Permeability
is moderate. The rooting zone is mainly 20 to 30 inches
deep over sandstone bedrock. Available water capacity
and organic matter content are low. Runoff is medium.
The surface layer and subsoil are strongly acid or very
strongly acid except where the surface layer has been
limed.

Most of the acreage of this soil is wooded (fig. 4). Some
areas are in natural shrubs or are used for pasture. This
soil has fair potential for farming and woodland but poor
potential for most sanitary facilities and for building sites.

This soil is suited to crops and pasture. It is well suited
to early grazing. This soil is not naturally highly produc-
tive, but it responds well to good management. Such mea-
sures as minimum tillage and using crop residue and
cover crops conserve moisture, control erosion, and im-
prove tilth,

This soil is moderately well suited to woodland.
Machine planting of tree seedlings is practical on this soil.

The hard bedrock at a depth of 20 to 30 inches limits
the use of this soil for building sites and sanitary facili-
ties. Blasting of bedrock is generally required for most of
these uses. Because of droughtiness, lawns are difficult to
establish. Many areas may be used for such recreational
uses as picnic and camp areas despite the flat stone frag-
ments. Capability subclass Ile; woodland suitability sub-
class 3o.
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LrC—Lordstown channery silt loam, 6 to 12 percent
slopes. This moderately deep, sloping, well drained soil is
on the upper part of bedrock-controlled hillsides on the
uplands. Slopes are mainly less than 300 feet long. Most
areas are long and narrow in shape and less than 10 acres
in size.

Typically, the surface layer is very dark grayish brown,
friable channery silt loam about 4 inches thick. The sub-
soil is yellowish brown, friable channery silt loam and
channery loam. Sandstone bedrock is at a depth of about
22 inches.

Included with this soil in mapping are a few small areas
of moderately deep, wetter soils that have a mottled, yel-
lowish brown and gray subsoil. Also included are some
small areas of shallow, somewhat excessively drained soils
that have bedrock at a depth of 10 to 20 inches and a few
areas where slope is 12 to 18 percent.

This soil warms and dries early in spring and is
droughty. Permeability is moderate. The rooting zone is
mainly 20 to 30 inches deep over the sandstone bedrock.
Available water capacity and organic matter content are
low. Runoff is rapid. The surface layer and subsoil are
strongly acid or very strongly acid except where the sur-
face layer has been limed.

Most of the acreage of this soil is in woodland. This soil
has fair potential for farming and woodland but poor
potential for building sites and sanitary facilities.

This soil is suited to crops and pasture. It is especially
well suited to pasture for early grazing. Flat stone frag-
ments interfere with tillage. The erosion hazard limits ir-
rigation in clean-cultivated areas and is a major concern
on long slopes. Standard management practices, such as
minimum tillage and using crop residue and cover crops,
reduce erdsion, conserve moisture, and maintain organic
matter content.

This soil is moderately well suited to woodland. Water
bars protect logging roads and skid trails from erosion.

Slope and bedrock at a depth of 20 to 30 inches limit
the use-of this soil for building sites and sanitary facili-
ties. Blasting of bedrock is generally required for most of
these. usés. Bedrock also limits landscaping. Because of
droughtiness, lawns are difficult to establish. Cover
should be maintained on the site as much as possible dur-
ing construction to reduce erosion. Capability subclass
I11e; woodland suitability subclass 3o.

LxF —Lordstown-Rock outcrop complex, 25 to 70 per-
cent slopes. This complex consists of moderately deep,
well drained, very steep Lordstown channery silt loam
and areas of exposed bedrock on hillsides. The Lordstown
soil is mainly on the lower parts of side slopes and the
Rock outerop is on the upper parts. Slopes are mainly
short, rarely more than 200 or 300 feet long. Areas are
mostly long and narrow in shape and range from 20 to 50
acres in size. The Lordstown soil makes up about 50 per-
cent of this complex, and Rock outerop makes up 30 per-
cent. Other soils make up the remaining 20 percent. This
soil and the Rock outerop form such an intricate pattern
that they were not separated in mapping.

Typically, the Lordstown soil has a very dark grayish
brown, friable channery silt loam surface layer about 4
inches thick. The subsoil is yellowish brown, friable chan-
nery silt loam and channery loam. Sandstone bedrock is at
a depth of about 24 inches.

Included with the Lordstown soil and Rock outerop in
mapping are many areas of shallow, somewhat excessive-
ly drained soils in which bedrock is at a depth of 10 to 20
inches. These included soils are intermingled with the
Rock outerop on the upper parts of side slopes. Some
areas of stony or very stony soils and a few seep areas
are also included. '

The Lordstown soil warms and dries early in spring
and is droughty. Permeability is moderate. The rooting
zone is mainly 20 to 30 inches of soil over sandstone
bedrock. Available water capacity and organic matter con-
tent are low. Runoff is very rapid. The surface layer and
subsoil are strongly acid or very strongly acid.

Most of the acreage of this complex is in woodland. The
very steep slope, Rock outcrop, and moderate depth to
bedrock severely limit most uses other than woodland,
recreation, and wildlife habitat. Some areas are scenic
spots and can be used for recreation.

The Lordstown soil is moderately suited to woodland.
Logging and establishing new plantations are very dif-
ficult. Logging roads and skid trails. may be protected
from erosion by water bars.

Construction for urban uses and recreation is difficult
and the hazard of erosion is very severe when vegetation
is removed. Trails in recreational areas should be pro-
tected from erosion and established across the slope
wherever possible. Capability subclass VIle; Lordstown
part in woodland suitability subclass 3r, Rock outcrop
part not placed in a woodland suitability subclass.

MgA—Mahoning silt loam, 0 to 2 percent slopes. This
deep, nearly level, somewhat poorly drained soil is on
upland flats. Areas are irregular in shape and commonly
range from 5 to 20 acres in size.

Typically, the surface layer is dark grayish brown, fria-
ble silt loam about 10 inches thick. The subsoil is yel-
lowish brown and dark brown, mottled, firm silty clay
loam about 21 inches thick. The substratum, to a depth of
about 72 inches, is dark brown and brown, firm silty clay
loam.

Included with this soil in mapping are a few narrow
areas of poorly drained soils that are more gray in the
subsoil than this Mahoning soil.

A perched seasonal high water table is at a depth of 6
to 18 inches during winter, spring, and other extended
wet periods. Permeability is slow or very slow. Runoff is
slow. This soil warms and dries slowly in spring, even if it
is artificially drained. Rooting depth is influenced by the
water table. In spring, the rooting zone is mainly the
upper 15 to 20 inches. It is moderately deep over glacial
till. Available water capacity is moderate. Organic matter
content is moderately low. The surface layer is very
strongly acid to neutral, and the subsoil is very strongly
acid to mildly alkaline.
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Most of the acreage of this soil is used for hay, pasture,
woodland, and natural shrubs. This soil has fair potential
for farming but poor potential for building sites and sani-
tary facilities.

The major limitation for farming is wetness and slow or
very slow permeability. Drained areas are suited to the
commonly grown cultivated crops and to water-tolerant
grasses and legumes grown for hay and pasture. Planting
is delayed and the choice of crops is limited in undrained
areas. Both surface and subsurface drains can be used to
improve drainage. Subsurface drains must be closely
spaced to provide uniform drainage. This soil needs to be
cultivated at suitable moisture content because it is sticky
and soft when wet. Hard clods and a crusty surface form
if the soil is cultivated when wet. Grazing should be con-
trolled to prevent compaction. Returning crop residue and
using cover crops increase infiltration and improve or-
ganic matter content and tilth.

This soil is well suited to woodland. Reforestation with
desirable species is difficult because of severe plant com-
petition. Use of harvesting equipment is limited during
wet seasons.

Seasonal wetness, slow or very slow permeability, and
low strength severely limit the use of this soil for build-
ing sites and sanitary facilities. This soil is better suited
to houses without basements than to those with base-
ments. Surface drains and storm sewers can be used to
remove surface water. Sanitary facilities should be con-
nected to commercial sewers wherever possible. Local
roads can be improved by using artificial drainage and
suitable base material. Wetness and slow or very slow
permeability also limit the use of this soil for recreation.
Capability subclass IIIw; woodland suitability subclass
2w.

MgB—Mahoning silt loam, 2 to 6 percent slopes. This
deep, gently sloping, somewhat poorly drained soil is on
uplands. Slopes are long and gentle. Areas range from 10
to 100 acres in size.

Typically, the surface layer is very dark grayish brown,
friable silt loam about 10 inches thick. The subsoil is
about 31 inches thick. The upper part of the subsoil is yel-
lowish brown, mottled, firm silt loam and silty clay loam;
and the lower part is dark brown, mottled, firm silty clay
loam. The substratum, to a depth of about 72 inches, is
dark brown and brown, firm silty clay loam.

Included with this soil in mapping are a few small areas
of Ellsworth soils on low knolls.

A perched seasonal high water table is at a depth of 6
to 18 inches during winter, spring, and other extended
wet periods. Permeability is slow or very slow. Runoff is
medium. This soil warms and dries slowly in spring, even
if it is artificially drained. Rooting depth is influenced by
the water table. In spring, the rooting zone is mainly the
upper 15 to 20 inches of the soil. It is moderately deep
over glacial till. Available water capacity is moderate. Or-
ganic matter content is moderately low. The surface layer
is very strongly acid to neutral, and the subsoil is very
strongly acid to mildly alkaline.

Most of the acreage is used for hay, pasture, woodland,
and natural shrubs. Some areas are used for urban
development. This soil has fair potential for farming and
good potential for woodland. The potential is poor for
building sites and sanitary facilities.

Drained areas of this soil are suited to cultivated crops,
hay, and pasture (fig. 5). Wetness and slow or very slow
permeability limit the suitability of this soil for crops that
are planted early in spring and for specialty crops. Un-
drained areas can be used for hay and pasture, but
minimizing soil compaction and maintaining desirable
forage stands are difficult. Both surface and subsurface
drains can be used to improve drainage. Subsurface
drains must be closely spaced to provide uniform
drainage. Hard clods and a crusty surface form if the soil
is cultivated when soft and sticky.

Maintaining good tilth and controlling erosion are dif-
ficult in intensively cultivated areas. Such practices as

tilling and harvesting at proper moisture levels, using

cover crops, and incorporating crop residue into the soil,
can be used to improve tilth, increase organic matter con-
tent, and help control erosion.

This soil is well suited to trees, and some areas have
existing stands of the native hardwoods. Reforestation
with desirable species is difficult because of severe plant
competition. Use of harvesting equipment is limited dur-
ing wet seasons.

Seasonal wetness, slow or very slow permeability, and
low strength severely limit use of this soil for building
sites and sanitary facilities. Excavations are limited by
wetness during winter and spring. Buildings should be
landscaped for good surface drainage away from the
foundation. Houses without basements are better suited
to this soil than those with basements. Sanitary facilities
should be connected to commercial sewers wherever
possible. Local roads can be improved by using artificial
drainage and suitable base material. Cover should be
maintained on the site as much as possible during con-
struction to help to control erosion. Wetness and slow or
very slow permeability also limit the use of this soil for
recreation. Some areas of this soil are good pond sites.
Capability subclass IIIw; woodland suitability subclass
2w.

MhB—Mahoning silt loam, shale substratum, 1 to 6
percent slopes. This deep, nearly level and gently sloping,
somewhat poorly drained soil is in relatively flat areas
between drainageways and in gently sloping areas near
the heads of drainageways. Areas are variable in size but
commonly range from 10 to 100 acres.

Typically, the surface layer is dark grayish brown, fria-
ble silt loam about 7 inches thick. The subsoil is about 31
inches thick. The upper part of the subsoil is yellowish
brown, mottled, firm silty clay loam; and the lower part is
yellowish brown and light brownish gray, mottled, firm
silty clay. The substratum is olive, firm silty clay loam.
Weathered shale bedrock is at a depth of 45 inches.

Included with this soil in mapping are small areas of
soil that is similar to Mahoning soils but in which bedrock
is at a depth of 30 to 40 inches.
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A perched seasonal high water table is at a depth of 6
to 18 inches during winter, spring, and other extended
wet periods. Permeability is slow. Runoff is slow or medi-
um. Depth to rippable bedrock ranges from 40 to 60
inches. This soil warms and dries slowly in spring, even if
it is artificially drained. Rooting depth is influenced by
the water table. In spring, the rooting zone is mainly the
upper 15 to 20 inches of the soil. It is moderately deep
over glacial till. Available water capacity is moderate. Or-
ganic matter content is moderately low. The surface layer
is very strongly acid to neutral, and the subsoil is very
strongly acid to mildly alkaline.

About half of the acreage of this soil is in woodland or
brush; the other half is used for farming. This soil has
fair potential for farming and good potential for

woodland. It has poor potential for most sanitary facilities .

and for building sites.

Seasonal wetness and slow permeability limit farming.
Planting is delayed and the choice of crops is limited in
undrained areas. These areas can be used for hay and
pasture, but maintaining desirable forage stands and tilth
is difficult. Drained areas are suited to cultivated crops,
hay, and pasture. Both surface and subsurface drains can
be used to improve drainage in most areas. This soil
needs to be cultivated at suitable moisture content
because it is sticky when wet. Hard clods and a crusty
surface form if this soil is cultivated when wet. Grazing
should be controlled to reduce compaction. Erosion is a
hazard where slope is 2 to 6 percent. Returning crop
residue, using cover crops, and tilling and harvesting at
proper moisture content help to reduce erosion, increase
water infiltration, and maintain organic matter content
and tilth. :

This soil is well suited to woodland. Use of harvesting
equipment is limited during wet seasons. Reforestation
with desirable species is difficult because of severe plant
competition.

Seasonal wetness, slow permeability, and bedrock at a
depth of 40 to 60 inches severely limit the use of this soil
for most building sites and sanitary facilities. Building
sites should be landscaped to provide good surface
drainage away from the foundation. Sanitary facilities
should be connected to commercial sewers wherever
possible. Local roads can be improved by using artificial
drainage and suitable base material. This soil can support
a good turf for lawns, but the turf is easily damaged
when the soil is soft. Capability subclass IIIw; woodland
suitability subclass 2w.

Mo—Minoa fine sandy loam. This deep, nearly level,
somewhat poorly drained soil is on the lake plain. Slope
ranges from 0 to 2 percent. Areas of this soil are irregu-
lar in shape and range from 20 to 100 acres in size.

Typically, the surface layer is very dark grayish brown,
friable fine sandy loam about 12 inches thick. The subsoil
is yellowish brown, mottled, friable and firm loam about
40 inches thick. The substratum, to a depth of about 60
inches, is brown, mottled, firm loam.

Included with this soil in mapping are a few spots of
Stafford soils. Also included are some areas along
drainageways where the slope is 2 to 4 percent.

A seasonal high water table is at a depth of ;6 to 18
inches during winter, spring, and other extended wet
periods. In undrained areas the soil dries slowly in spring.
Permeability is moderate, and runoff is slow. Rooting
depth is influenced by the water table. Drained areas
have a deep rooting zone. Available water capacity is
high. The organic matter content is moderately low. The

" surface layer and subsoil are strongly acid to neutral.

Most of the acreage of this soil is used for farming. A
few areas are used for nursery stock and orchards. This
soil has good potential for farming and woodland but poor
potential for building sites and sanitary facilities.

The major limitation for farming is seasonal wetness. If
this soil is drained, it is suited to cultivated crops, nursery
stoek, hay, and pasture (fig. 6). Wetness delays planting
and limits the choice of crops. Surface drains help to
remove excess surface water; subsurface drains' help to
control the water table. Undrained areas can be used for
hay and pasture, but maintaining desirable forage stands
is difficult. Grazing should be controlled to reduce soil
compaction and increase plant growth. Management prac-
tices, such as using cover crops, incorporating crop
residue in the soil, and tilling at proper moisture content,
improve tilth and increase organic matter content.

This soil is well suited to woodland. Plant competition is
a hazard because tall weeds and brush grow abundantly.
Wetness limits the use of planting and harvesting equip-
ment.

The seasonal high water table severely limits the use of
this soil for most sanitary facilities and for building sites.
Ditches and subsurface drains are fairly effective in con-
trolling the water table. Houses without basements are
better suited to this soil than those with basements. Local
roads can be improved by using artificial drainage and
suitable base material. Capability subelass IIw; woodland
suitability subclass 2w.

MtA—Mitiwanga silt loam, 0 to 2 percent slopes. This
moderately deep, nearly level, somewhat poorly, drained
soil is on bedrock-controlled landforms on uplands. Most
areas are irregular in shape and range from 5 to 15 acres
in size.

Typically, the surface layer is very dark grayish brown,
very friable silt loam about 4 inches thick. The subsurface
layer is light yellowish brown, friable silt loam about 4
inches thick. The subsoil is about 20 inches thick. The
upper part of the subsoil is light olive brown, mottled, fri-
able silt loam; the middle part is light olive brown, mot-
tled, firm clay loam; and the lower part is brown, mottled,
firm channery loam. The substratum is strong brown, fri-
able channery sandy loam. Sandstone bedrock is at a
depth of about 35 inches. ‘

Included with this soil in mapping are small areas
where slope is 2 to 5 percent. Also included are small
areas of Darien soils that have bedrock at a depth of 40
to 60 inches.
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A seasonal high water table is near the surface for long
periods in winter, spring, and other extended wet periods.
Runoff is slow, and permeability is moderate. Rooting
depth is influenced by the water table. In drained areas
the rooting zone is moderately deep over sandstone
bedrock at a depth of 20 to 40 inches. Available water
capacity is low or moderate in the rooting zone. Organic
matter content is moderately low. This soil is sticky when
wet. The subsoil is very strongly acid or strongly acid,
but the surface layer varies widely in reaction, depending
on the amount of liming.

Most of the acreage of this soil is used for woodland
and natural shrubs. A few areas are used for pasture.
This soil has fair potential for farming and good potential
for woodland. It has poor potential for building sites and
sanitary facilities.

Seasonal wetness and moderate depth to bedrock limit
the use of this soil for farming. Unless artificially drained,
this soil is poorly suited to cultivation. Wetness delays
planting and limits the choice of crops. Undrained areas
can be used for hay and pasture, but maintaining soil tilth
and desirable forage stands is difficult. Surface and sub-
surface drains can be used; however, the hard sandstone
bedrock commonly hinders the installation of subsurface
drains, and outlets are not available in most areas. This
soil is subject to surface crusting, compaction, and hard
clodding if tillage or harvesting operations are performed
when the soil is soft and sticky. Tillage and harvesting
operations should be performed at optimum moisture con-
tent with equipment that minimizes soil compaction.
Using crop residue and cover crops improves organic
matter content and tilth.

This soil is well suited to woodland. Species that
tolerate wetness should be selected for reforestation. Use
of harvesting equipment is limited during wet seasons.

Seasonal wetness and moderate depth to hard bedrock
severely limit the use of this soil for building sites and
sanitary facilities. Surface drains and storm sewers can
be used to remove surface water. Homesites should be
landscaped for surface drainage away from the founda-
tions. Local roads can be improved by using artificial
drainage and suitable base material. Wetness also limits
the use of this soil for recreation. Capability subclass
ITIw; woodland suitability subclass 2w.

Or—Orrville silt loam. This deep, nearly level,
somewhat poorly drained soil is on flood plains and is sub-
ject to flooding. Slope ranges from 0 to 2 percent. This
soil occupies the entire flood plain in some narrow valleys
and occurs as long, narrow strips on the flood plain in the
larger valleys. Most areas range from 10 to 100 -acres in
size.

Typically, the surface layer is dark grayish brown, very
friable silt loam about 7 inches thick. The subsoil is about
21 inches thick. The upper part of the subsoil is grayish
brown, mottled, friable silt loam; and the lower part is
brown, mottled, friable gravelly silt loam. The sub-
stratum, to a depth of about 62 inches, is gray and brown,
mottled, friable silt loam and gravelly loam.

Included with this soil in mapping in slight depressions
are small areas of poorly drained soils that have a domi-
nantly gray subsoil. Narrow strips of Lobdell and Tioga
soils are included in the wider valleys. Also included are a
few areas of soils that are similar to Orrville soils but in
which shale or sandstone bedrock is at a depth of 40 to 60
inches.

A seasonal high water table is near the surface for long
periods in winter, spring, and early summer. Permeability
is moderate, and runoff is very slow. Rooting depth is in-
fluenced by the water table. In drained areas the rooting
zone is deep and available water capacity is moderate. Or-
ganic matter content is moderately low. The subsoil is
strongly acid to slightly acid, but the surface layer varies
widely in reaction, depending on the amount of liming.

Most of the acreage of this soil is in woodland. This soil
has good potential for woodland and fair potential for
farming. The potential is poor for building sites and sani-
tary facilities.

Flooding and seasonal wetness limit farming. Wetness
delays planting and limits the choice of crops. Undrained
areas can be used for pasture, but maintaining tilth and
desirable forage stands is difficult. Drained areas are
suited to cultivated crops. Surface drainage can be used
to remove excess water. Subsurface drainage is also
needed, but suitable outlets are difficult to establish in
some areas. Using cover crops is important in maintaining
organic matter content and in protecting the surface dur-
ing flooding.

This soil is well suited to woodland. Use of harvesting
equipment is limited during wet seasons. Species that
tolerate wetness should be selected for reforestation.

Flooding and seasonal wetness seriously limit the use
of this soil for building sites and sanitary facilities. Capa-
bility subelass ITw; woodland suitability subclass 2w.

OsA-—Oshtemo sandy loam, 0 to 2 percent slopes.
This deep, nearly level, well drained soil is on outwash
plains. Most areas are irregular in shape and range from
10 to 200 acres in size.

Typically, the surface layer is very dark grayish brown,
friable sandy loam about 8 inches thick. The subsoil is
about 32 inches thick. The upper part of the subsoil is
dark brown, friable and firm gravelly sandy loam; and the
lower part is brown, very friable gravelly loamy sand.
The substratum, to a depth of about 60 inches, is brown,
loose, gravelly loamy sand.

Included with this soil in mapping are small areas of
Tyner soils that are more droughty than this Oshtemo
soil.

This soil dries and warms early in spring. Permeability
is moderately rapid in the subsoil and very rapid in the
substratum. Runoff is slow. Available water capacity is
low in the deep rooting zone. This soil is droughty during
periods of limited rainfall. Organic matter content is low.
The subsoil is strongly acid to neutral, but the surface
layer varies widely in reaction, depending on the amount
of liming.
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Most of the acreage of this soil is used for specialty
crops and for urban use. This soil has fair potential for
farming and woodland and good potential for building
sites.

This soil is suited to most field crops commonly grown
in the county and is especially well suited to crops
planted early in spring and to early spring pasture. It is
well suited to such specialty crops as nursery stock and
fruit trees if irrigation is available. Growth of pasture is
slow in summer because the soil is droughty. Management
practices, such as minimum tillage and using crop residue
and cover crops, conserve moisture, improve tilth, and
maintain organic matter content. Because nutrients are
moderately rapidly leached, this soil generally responds
better to smaller but more frequent or timely applications
of fertilizer than to one large application.

Only a small acreage of this soil is wooded. This soil is
moderately well suited to woodland. Machine planting of
tree seedlings is practical on this soil.

This soil is well suited to building sites but poorly
suited to sanitary facilities because of the possible con-
tamination of ground water from seepage. Sloughing is a
hazard in excavations. Lawns that are seeded during the
drier part of the growing season should be mulched and
watered. This soil is a good source of sand and gravel
Capability subclass 1IIs; woodland suitability subclass 3s.

OsB—O0Oshtemo sandy loam, 2 to 6 percent slopes.
This deep, well drained, gently sloping soil is on outwash
plains. A few areas are on the upper part of side slopes
and crests of postglacial beach ridges. Slopes are com-
monly short and irregular. Areas range from 10 to 50
acres in size.

Typically, the surface layer is dark grayish brown, fria-
ble sandy loam about 8 inches thick. The subsoil is about
32 inches thick. The upper part of the subsoil is dark
brown, friable gravelly sandy loam; and the lower part is
brown, very friable gravelly loamy sand. The substratum,
to a depth of about 60 inches, is brown, loose gravelly
loamy sand.

Included with this soil in mapping are small areas of
Tyner soils that are more droughty than this Oshtemo
soil. Also included are small areas where slope is 6 to 10
percent. _

This soil dries and warms early in spring. Permeability
is moderately rapid in the subsoil and very rapid in the
substratum. Runoff is medium. The rooting zone is deep.
Available water capacity is low. This soil is droughty dur-
ing periods of limited rainfall. Organic matter content is
low. The subsoil is strongly acid to neutral, but the sur-
face layer varies widely in reaction, depending on the
amount of liming.

Most of the acreage of this soil is used for specialty
crops or for urban use. This soil has fair potential for
farming and woodland and good potential for building
sites.

This soil is well suited to small grain, hay, and early
spring pasture. If irrigated, this soil is suited to cultivated
and specialty crops. Growth of pasture is slow in summer

because the soil is droughty. Management practices, such
as minimum tillage and using crop residue and cover
crops, conserve moisture, improve tilth, reduce erosion,
and maintain organic matter content. Because nutrients
are moderately rapidly leached, this soil generally
responds better to smaller but more frequent or timely
applications of fertilizer than to one large application.

Only a small acreage of this soil is wooded. This soil is
moderately well suited to woodland, and machine planting
of tree seedlings is practical on this soil.

This soil is suitable for buildings but is poorly suited to
sanitary facilities because of the possible contamination of
ground water from seepage. If lawns are seeded during
the drier part of the year, they should be mulched and
watered. Sloughing is a hazard in excavations. This soil is
a good source of sand and gravel. Capability subclass
I1Is; woodland suitability subclass 3s.

0OtB—Otisville gravelly loamy sand, 1 to 6 percent
slopes. This deep, nearly level and gently sloping, exces-
sively drained soil is on the upper part of sides and crests
of postglacial beach ridges. Most areas are long and nar-
row in shape and range from 20 to several hundred acres
in size.

Typically, the surface layer is very dark grayish brown,
very friable gravelly loamy sand about 6 inches thick. The
subsoil is about 24 inches thick. The upper part of the
subsoil is brown, loose gravelly loamy coarse sand; and
the lower part is yellowish brown, loose very gravelly
loamy coarse sand. The substratum, to a depth of 60
inches, is dark brown, loose very gravelly sand.

Included with this soil in mapping are small areas of
Tyner soils that are less droughty than this Otisville soil.

This soil dries and warms early in spring. Permeability
is rapid, and runoff is slow. Available water capacity is
very low in the deep .rooting zone. This soil is droughty.
Organic matter content is low. The surface layer and sub-
soil are strongly acid or very strongly acid, except where
the surface layer has been limed.

This soil is used extensively for nursery stock and
orchards. Many areas are used for urban development.
This soil has poor potential for farming but fair or good
potential for specialty crops if it is irrigated. It has good
potential for building sites.

The very low available water capacity is the major
limitation for farming. If irrigated, this soil is suited to
crops, pasture, vegetables, orchards, and nursery stock.
The gravel in the surface layer hinders tillage in some
areas. Management practices, such as minimum tillage
and using crop residue and cover crops, conserve
moisture, maintain organic matter content, and reduce
erosion. Because nutrients are rapidly leached, this soil
generally responds better to smaller but more frequent or
timely applications of fertilizer than to one large applica-
tion.

This soil is moderately suited to woodland. Seedling
mortality is a hazard during dry seasons because of
droughtiness._
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This soil is suitable for building sites. The possible con-
tamination of ground water limits the use for sanitary
facilities. Lawn seedings are difficult to establish during
the drier part of the year. Lawns should be seeded early
in spring; if seeded during dry periods, they should be
mulched and watered. This soil is a good source of sand
and gravel. Capability subclass IVs; woodland suitability
subclass 4s.

Pa—Painesville fine sandy loam. This deep, nearly
level, somewhat poorly drained soil is on sandy, low
ridges and slight rises on the lake plain. Slope ranges
from 0 to 2 percent. Most areas are several hundred acres
in size, but a few are as small as 20 acres.

Typically, the surface layer is dark grayish brown, very
friable fine sandy loam about 9 inches thick. The subsoil
is about 27 inches thick. The upper part of the subsoil is
light yellowish brown and light brownish gray, mottled,
very friable and friable fine sandy loam; the middle part
is dark yellowish brown, mottled, firm fine sandy loam;
and the lower part is olive brown, mottled, very firm silt
loam. The substratum, to a depth of about 72 inches, is
olive brown, mottled, very firm silt loam.

Included with this soil in mapping are small areas of
Stafford soils on slight rises. Small areas of Conneaut
soils are also included.

A seasonal high water table is between depths of 6 and
18 inches for long periods in winter, spring, and other ex-
tended wet periods. In undrained areas the soil dries
slowly in spring. Permeability is slow or moderately slow.
Runoff is slow. The rooting zone is mainly above the
water table. In drained areas the rooting zone is deep and
available water capacity is high. Organic matter content is
moderately low. The subsoil is strongly acid to slightly
acid.

Many areas of this soil that were cleared of woodland
are now in natural shrubs and trees. Drained areas are
commonly used for nursery stock. This soil has fair poten-
tial for specialty crops and good potential for general
farming and woodland. It has poor potential for building
sites and sanitary facilities.

Seasonal wetness is the major limitation for farming.
Wetness delays planting and limits the choice of crops.
Drained areas are suited to general farm crops, pasture,
and specialty crops. Undrained areas may be used for hay
and pasture, but maintaining desirable forage stands and
minimizing soil compaction are difficult, especially in per-
manent pasture. Subsurface drains may be used to lower
the water table. This soil has desirable characteristics for
digging and balling of nursery stock. Management prac-
tices, such as tilling at proper moisture content and using
crop residue and cover crops, improve tilth and increase
organic matter content.

“‘This soil is well suited to woodland. The use of logging
equipment is limited during wet seasons.

The seasonal high water table severely limits the use of
this soil for sanitary facilities and for building sites.
Houses without basements are better suited to this soil
than those with basements. Mechanical measures may be

used to help to prevent wet basements. Local roads can
be improved by using artificial drainage and suitable base
material. Wetness also limits use of this soil for recrea-
tion. Capability subeclass IIw; woodland suitability sub-
class 2w.

PeB—Pierpont silt loam, 2 to 6 percent slopes. This
deep, gently sloping, moderately well drained soil is on till
plains and moraines. It is on knolls and side slopes paral-
lel to drainageways. Most areas are irregular in shape and
range from 5 to 20 acres in size. ‘

Typically, the surface layer is dark grayish brown, fria-
ble silt loam about 10 inches thick. The subsoil is about 30
inches thick. The upper part of the subseil is yellowish
brown and dark yellowish brown, mottled, firm silt loam
and silty clay loam; and the lower part is a dark yellowish
brown and brown, very firm and brittle, silty clay loam
fragipan. The substratum, to a depth of about 60 inches,
is brown, firm silty clay loam.

Included with this soil in mapping are small areas of
somewhat poorly drained Platea soils on foot slopes and
in nearly level areas. These soils make up as much as 20
percent of some areas. Also included on knolls are small
areas of eroded soils that have a brown surface layer.

A perched seasonal high water table is on the slowly or
very permeable fragipan in winter, spring, and other ex-
tended wet periods. Runoff is medium. The rooting zone
is mainly 18 to 30 inches deep over the fragipan. Availa-
ble water capacity and organic matter content are low.
The subsoil above the fragipan is strongly acid or very
strongly acid, but the surface layer varies widely in reac-
tion, depending on the amount of liming.

This soil is used mainly for woodland, forage crops, and
pasture. A few areas are used for orchards and vineyards.
This soil has good potential for farming and woodland.
The potential is fair and poor for building sites and sani-
tary facilities.

This soil is suited to crops and pasture. Seasonal wet-
ness sometimes delays planting. The moderate hazard of
erosion is the major limitation for cultivated crops. This
soil tends to erode easily. It is subject to surface crusting
and compaction if tillage and harvesting operations are
performed when the soil is soft and sticky. Tillage and
harvesting operations should be performed at optimum
moisture content with equipment that minimizes soil com-
paction. Using crop residue and cover crops improves or-
ganic matter content and tilth, helps to control erosion,
and increases water infiltration. Artificial drainage may
be needed in seep areas and in the included wetter soils.

This soil is moderately well suited to woodland.
Machine planting of tree seedlings is practical on this soil.
Plant competition is moderate in new plantings.

The seasonal high water table and slowly or very
slowly permeable fragipan limit the use of this soil for
most sanitary facilities and for building sites. Buildings
should be landscaped for surface drainage away from the
foundation. This soil is better suited to houses without
basements than to those with basements. Local roads can
be improved by using artificial drainage and suitable base
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material. Good pond sites are available in many areas.
This soil has good potential for such recreational uses as
picnic areas and paths and trails. Capability subclass Ile;
woodland suitability subclass 3o.

PeB2—Pierpont silt loam, 2 to 6 percent slopes,
moderately eroded. This deep, gently sloping, moderately
well drained soil is on till plains and moraines. Most areas
are irregular in shape and range from 5 to 25 acres in
size.

Typically, the surface layer is brown, friable silt loam
about 8 inches thick. The subsoil is about 28 inches thick.
The upper part of the subsoil is dark yellowish brown,
mottled, firm clay loam; and the lower part is a dark yel-
lowish brown and brown, very firm and brittle, clay loam
fragipan. The substratum, to a depth of about 60 inches,
is brown, firm silty clay loam.

Included with this soil in mapping are a few small areas
of uneroded soils that have a dark grayish brown surface
layer. Small areas of Platea soils on foot slopes and in
nearly level areas are also included.

A perched seasonal high water table is on the slowly or
very slowly permeable fragipan in winter, spring, and
other extended wet periods. Runoff is medium. The root-
ing zone is mainly 18 to 30 inches deep over the fragipan.
Available water capacity is low. Organic matter content is
low in the surface layer. The subsoil above the fragipan is
strongly acid or very strongly acid, but the surface layer
varies widely in reaction, depending on the amount of lim-
ing.

Most of the acreage of this soil is used for crops and
woodland. A few areas are used for grapes. This soil has
fair potential for farming and woodland. It has fair and
poor potential for building sites and sanitary facilities.

This soil is suited to crops and pasture. The erosion
hazard is the main limitation for cultivated crops. Prac-
tices to improve tilth and reduce erosion are needed. This
soil is sticky when wet and fairly hard when dry. Hard
clods, compaction, and surface crusting occur if tillage and
harvesting operations are performed when the soil is soft
and sticky. Using minimum tillage and cover crops im-
proves organic matter content and tilth, helps to control
erosion, and increases water infiltration. Random subsur-
face drains may be needed in the included wetter soils.

This soil is moderately well suited to woodland.
Machine planting of tree seedlings is practical on this soil.
Plant competition is moderate in new plantations.

The seasonal high water table and slowly or very
slowly permeable fragipan limit the use of this soil for
most sanitary facilities and for building sites. This soil is
better suited to houses without basements than to those
with basements. Buildings should be landscaped for sur-
face drainage away from the foundation. Local roads can
be improved by using artificial drainage and suitable base
material. This soil has good potential for such recreational
uses as picnic areas and paths and trails. Capability sub-
class Ile; woodland suitability subclass 3o.

PeC2—Pierpont silt loam, 6 to 12 percent slopes,
moderately eroded. This deep, sloping, moderately well

drained soil is on hillsides and side slopes parallel to
drainageways. Most areas are irregular in shape and
range from 10 to 200 acres in size.

Typically, the surface layer is brown, friable silt loam
about 8 inches thick. The subsoil is about 32 inches thick.
The upper part of the subsoil is yellowish brown and dark
yellowish brown, mottled, firm silt loam and silty clay
loam; and the lower part is a dark yellowish brown and
brown, very firm and brittle, silty clay loam fragipan. The
substratum, to a depth of about 60 inches, is brown, firm
silty clay loam. ,

Included with this soil in mapping are small areas of
Platea soils on foot slopes, along drainageways, and in
seep spots. These soils make up as much as 20 percent of
the larger areas.

A perched seasonal high water table is on the slowly or
very slowly permeable fragipan in winter, spring, and
other extended wet periods. Runoff is rapid. The rooting
zone is mainly 18 to 30 inches deep over the fragipan.
Available water capacity is low in the rooting zone. Or-
ganic matter content is low in the surface layer. The sub-
soil above the fragipan is strongly acid or very strongly
acid, but the surface layer varies widely in reaction, de-
pending on the amount of liming.

Most of the acreage of this soil is used for woodland,
hay, and pasture. Many areas that were cleared of
woodland are no longer cultivated. This soil has fair
potential for farming. It has fair and poor potential for
many sanitary facilities and for building sites. '

This soil is well suited to hay and pasture. It can be
cropped successfully, but cropping systems should include
long-term hay and pasture. Erosion is a concern, espe-
cially if slopes are long. Hard clods and a crusty surface
form if the soil is cultivated when soft and sticky. Using
minimum tillage and cover crops improves organic matter
content and tilth, helps to control erosion, and increases
water infiltration. Random subsurface drainage may be
needed in the included wetter soils.

This soil is moderately well suited to woodland. Laying
out logging roads and skid trails on the contour facilitates
the use of equipment and helps to prevent excessive ero-
sion. Plant competition is moderate in new plantations.

The slowly or very slowly permeable fragipan, slope,
and seasonal wetness limit the use of this soil for building
sites and sanitary facilities. This soil is better suited to
houses without basements than to those with basements.
Cover should be maintained on the site as much as possi-
ble during construction to reduce the severe hazard of
erosion. Local roads can be improved by using artificial
drainage and suitable base material. Trails in recreational
areas should be protected from erosion and established
across the slope wherever possible. Capability subeclass
I1Ie; woodland suitability subeclass 3o. »

PeD2—Pierpont silt loam, 12 to 18 percent slopes,
moderately eroded. This deep, moderately steep,
moderately well drained soil is on convex hillsides and
side slopes parallel to drainageways. Most areas range
from 5 to 20 acres in size.
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Typically, the surface layer is brown, friable silt loam
about 8 inches thick. The subsoil is about 32 inches thick.
The upper part of the subsoil is yellowish brown and dark
yellowish brown, firm silt loam and silty clay loam with
mottles below a depth of about 16 inches; and the lower
part is a dark yellowish brown and brown, very firm and
brittle, silty clay loam fragipan. The substratum, to a
depth of about 60 inches, is brown, firm silty clay loam.

Included with this soil in mapping are small areas of
uneroded soils that have a dark grayish brown surface
layer. These areas are used mainly for woodland.

A perched seasonal high water table is on the slowly or
very slowly permeable fragipan in winter, spring, and
other extended wet periods. Runoff is very rapid. The
rooting zone is mainly 18 to 30 inches deep over the
fragipan. Available water capacity is low in the rooting
zone. The organic matter content is low. The subsoil
above the fragipan is strongly acid or very strongly acid,
but the surface layer varies widely in reaction, depending
on the amount of liming.

Most of the acreage of this soil is in woodland. Many
areas that were cleared of woodland are no longer cul-
tivated. This soil has poor potential for farming, building
sites, and sanitary facilities. It has fair potential for
woodland.

The major limitations for farming are the slope and the
severe hazard of erosion. Using tillage equipment, espe-
cially large machines, is very difficult. This soil is suited
to grasses and legumes for pasture. Erosion is difficult to
control in new seedings. A thick plant cover helps to con-
trol erosion. This soil is highly susceptible to surface
crusting if it is cultivated. Minimum tillage, good fertiliza-
tion, and controlled grazing are important.

This soil is moderately well suited to woodland. Slope
limits use of logging equipment. Logging roads and skid
trails should be laid out on the contour as much as possi-
ble and protected from erosion by water bars.

Slope, the slowly or very slowly permeable fragipan,
and seasonal wetness limit the use of this soil for building
sites and sanitary facilities. Erosion is a severe hazard
during construction. Development of subdivisions and con-
struction sites on the contour helps to reduce erosion.
Cover should be maintained on the site as much as possi-
ble during construction to reduce the erosion hazard.
Trails in recreational areas should be protected from ero-
sion and established across the slope wherever possible.
Capability subclass IVe; woodland suitability subclass 3r.

Po—Pits, gravel. Gravel pits consist of surface-mined
areas from which aggregate material has been removed
for construction. Gravel pits are on beach ridges and out-
wash terraces. Typically, they are associated with Conot-
ton, Otisville, Tyner, and other soils that are underlain by
gravel and sand outwash. Most pits range from 2 to 50
acres in size. Actively mined pits are continually enlarged.
Most pits characteristically have a high wall on one or
more sides.

The material that is mined consists of stratified layers
of gravel and sand of varying thickness and orientation.

The kind and grain size of aggregate are relatively
uniform within any one layer but commonly differ from
layer to layer. Some layers contain a significant amount
of silt and sand. Selectivity in mining is commonly feasi-
ble.

The material that remains after mining is poorly suited
to plants. The organic matter content and available water
capacity are low.

Most unused gravel pits can be developed as wildlife
habitat or as recreation areas. They are commonly not
used for farming or woodland. Not placed in a capability
subclass or woodland suitability subclass.

PsA—Platea silt loam, 0 to 2 percent slopes. This
deep, nearly level, somewhat poorly drained soil is on
broad flats on the uplands. The smaller areas, 5 to 10
acres in size, are oblong to oval in shape. The larger
areas, 20 to 100 acres in size, are irregular in shape.

Typically, the surface layer is dark grayish brown, fria-
ble silt loam about 8 inches thick. The subsoil is about 35
inches thick. The upper part of the subsoil is yellowish
brown and dark yellowish brown, mottled, firm silty clay
loam; and the lower part is a dark yel:owish brown, mot-
tled, very firm and brittle, silty clay loam fragipan. The
substratum, to a depth of about 60 inches, is brown, mot-
tled, firm silt loam.

Included with this soil in mapping are small areas of
poorly drained soils that are more gray in the subsoil
than this Platea soil. These soils are in depressions and
receive runoff from the surrounding soils.

A perched seasonal high water table is above the very
slowly permeable fragipan in winter, spring, and other ex-
tended wet periods. This soil dries slowly in spring. Ru-
noff is slow. The rooting zone is mainly 24 to 28 inches
deep over the fragipan. Available water capacity is low in
the rooting zone. Organic matter content is moderately
low. The subsoil above the fragipan is very strongly acid
to medium acid, but the surface layer varies widely in
reaction, depending on the amount of liming.

Most of the acreage of this soil is used for general farm
crops, pasture, and natural shrubs and trees. This soil has
fair potential for farming and good potential for
woodland. It has poor potential for building sites and
sanitary facilities.

Wetness limits suitability of this soil for crops planted
early in spring. Drained areas are suited to crops and
pasture. Undrained areas can be used for hay and
pasture, but minimizing soil compaction and maintaining
desirable forage stands are difficult. Surface drains can
be used to remove excess surface water. Subsurface
drains should be closely spaced for uniform drainage. This
soil is highly susceptible to surface crusting. Using crop
residue and cover crops improves organic matter content
and tilth and increases water infiltration.

This soil is well suited to woodland. Use of harvesting
equipment is limited during wet seasons. Plant competi-
tion limits reforestation with desirable species.

Seasonal wetness and very slow permeability severely
limit the use of this soil for building sites and sanitary
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facilities. Houses without basements are better suited to
this soil than those with basements. Building sites should
be landscaped for surface drainage away from the foun-
dation. Local roads can be improved by using artificial
drainage and suitable base material. Wetness also limits
use of this soil for recreation. Capability subclass IIIw;
woodland suitability subclass 2w.

PsB—Platea silt loam, 2 to 6 percent slopes. This
deep, gently sloping, somewhat poorly drained soil is on
slightly convex side slopes on the uplands. Most slopes
are long” with slight irregularities. Many areas are broad
and commonly are more than 100 acres in size.

Typically, the surface layer is brown, friable silt loam
about 6 inches thick. The subsoil is about 37 inches thick.
The upper part of the subsoil is yellowish brown and dark
yellowish brown, mottled, firm silty clay loam; and the
lower part is a dark yellowish brown, mottled, very firm
and brittle, silty clay loam fragipan. The substratum, to a
depth of about 60 inches, is brown, mottled, firm silty clay
loam and silt loam.

Included with this soil in mapping are small areas of
moderately well drained Pierpont soils on knolls. Small
areas of eroded soils that have a silty clay loam surface
layer are also included. These eroded areas tend to be
cloddy and are not so easy to till as this Platea soil.

A perched seasonal high water table is above the very
slowly permeable fragipan in winter, spring, and other ex-
tended wet periods. This soil dries slowly in spring. Ru-
noff is medium. The rooting zone is mainly 24 to 28 inches
deep over the fragipan. Available water capacity is low in
the rooting zone. Organic matter content is moderately
low. The subsoil above the fragipan is very strongly acid
to medium acid, but the surface layer varies widely in
reaction, depending on the amount of liming.

About three-fourths of the acreage of this soil has been
cleared of woodland. Many of the cleared areas are no
longer cultivated. Cultivated areas are used mainly for
general farm crops and grapes. This soil has fair potential
for farming and good potential for woodland. It has poor
potential for building sites and sanitary facilities.

Wetness delays planting and limits the choice of crops.
Drained areas are suited to crops, pasture, orchards, and
vineyards. Undrained areas can be used for hay and
pasture, but minimizing soil compaction and maintaining
desirable forage stands are difficult. Subsurface drains
should be closely spaced for uniform drainage. Maintain-
ing good tilth is important in reducing surface crusting
and erosion. Such practices as using cover crops and crop
residue improve organic matter content and tilth, help to
control erosion, and increase water infiltration. Rootstock
that tolerate wetness should be used when establishing
new orchards and vineyards.

This soil is well suited to woodland. Use of harvesting .

equipment is limited during wet seasons. Plant competi-
tion limits reforestation with desirable species.

Seasonal wetness and the very slowly permeable
fragipan severely limit the use of this soil for building
sites and sanitary facilities (fig. 7). Houses without base-

ments are better suited to this soil than those with base-
ments. Local roads can be improved by using artificial
drainage and suitable base material. Some areas are good
pond sites. Capability subclass [ITw; woodland suitability
subclass 2w.

RhA—Red Hook sandy loam, 0 to 2 percent slopes.
This deep, nearly level, somewhat poorly drained soil is
on low beach ridges and offshore bars on the lake plain.
Most areas are long and narrow in shape and range from
10 to 500 acres in size.

Typically, the surface layer is very dark grayish brown,
very friable sandy loam about 11 inches thick. The subsoil
is light olive brown and light brownish gray, mottled, fria-
ble sandy loam about 29 inches thick. The substratum, to
a depth of about 62 inches, is layered grayish brown and
gray, mottled, very friable and loose gravelly sandy loam,
loamy sand, and gravelly fine sand.

Included with this soil in mapping are small areas of
the moderately well drained Tyner Variant soils on slight
rises. Small spots of Painesville soils are included in some
areas. Also included in depressions are areas of soils that
are similar to Red Hook soils but that are wetter and
have a dominantly gray subsoil.

In undrained areas this soil has a seasonal high water
table at a depth of 6 to 18 inches during winter, spring,
and other extended wet periods. Permeability is moderate
or moderately slow. Runoff is slow. Rooting depth is in-
fluenced by the water table. In spring, the rooting zone is
mainly the upper 15 to 20 inches. Available water capaci-
ty is moderate. Organic matter content is moderately low.
The subsoil is medium acid to neutral, but the surface
layer varies widely in reaction, depending on the amount
of liming.

Most drained areas of this soil are used for general
farm crops or nursery stock. Undrained soils are in
woodland and brush. This soil has fair potential for farm-
ing and specialty crops. It has poor potential for building
sites and sanitary facilities.

The major limitation for farming is seasonal wetness.
Wetness delays planting and limits the choice of crops.
Undrained areas can be used for hay and pasture, but
maintaining tilth and desirable forage stands is difficult.
Drained areas are suited to cultivated crops, hay, pasture,
nursery stock, and specialty crops (fig. 8). Subsurface
drains lower the water table. This soil has desirable
characteristics for digging and balling of nursery stock.
Management practices, such as minimum tillage, use of
cover crops, incorporating crop residue, and tilling at
proper moisture content, improve tilth and increase or-
ganic matter content.

Undrained areas of this soil are well suited to woodland
and suited to wildlife habitat. Use of harvest equipment
is limited during wet seasons. Reforestation with desira-
ble species is difficult because of severe plant competi-
tion.

The seasonal high water table severely limits the use of
this soil for most sanitary facilities and for building sites.
Ditches to control the water table are effective to some
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extent if outlets are available. Houses without basements
are better suited to this soil than those with basements.
Excavation is limited during winter and spring by the
high water table and caving of banks. Wetness also limits
use of this soil for recreation. Capability subclass IIIw;
woodland suitability subclass 2w.

Rv—Riverwash. Riverwash consists of very cobbly and
stony areas in the channels of major streams. Most of the
rock fragments are shale and sandstone. Included in
mapping are a few areas that contain some fine earth
material.

Most areas are periodically flooded, depending on the
characteristics of the stream. They typically are bare of
vegetation, but willow, cattails, marsh grasses, and other
water-tolerant plants grow in some areas. Riverwash is
used for wildlife habitat. Not placed in a capability sub-
class or woodland suitability subclass. '

St—Stafford loamy fine sand. This deep, nearly level,
somewhat poorly drained soil is on low sandy ridges on
the lake plain. Slope ranges from 0 to 2 percent. Most
areas of this soil are irregular in shape and range from 10
acres to several hundred acres in size.

Typically, the surface layer is dark grayish brown, very
friable loamy fine sand about 9 inches thick. The subsoil
is about 18 inches thick. The upper part of the subsoil is
pale olive, mottled, very friable loamy fine sand; and the
lower part is gray, very friable loamy fine sand and
loamy coarse sand. The substratum, to a depth of 60
inches, is gray, very friable and loose fine sand and coarse
sand.

Included with this soil in mapping are small areas of
moderately well drained Elnora soils on the crests of
ridges and knolls. Small areas of the very poorly drained
Kingsville soils are also included.

A seasonal high water table is near the surface for long
periods in winter, spring, and other extended wet periods.
Permeability is moderately rapid or rapid. Runoff is slow.
Rooting depth is related to the depth of the water table.
Drained areas have a deep rooting zone. Available water
capacity is very low. The organic matter content is
moderately low. The surface layer and subsoil are
strongly acid to neutral.

Most of the acreage of this soil is used for cultivated
crops or woodland. Some drained areas are used for spe-
cialty crops. This soil has fair potential for farming and
woodland. It has poor potential for building sites and
sanitary facilities.

The major limitations for farming are the seasonal high
water table and droughtiness. Wetness delays planting
and limits the choice of crops. Undrained areas can be
used for growing wetness-tolerant grasses and legumes
for hay and pasture, but maintaining desirable forage
stands is difficult. Drained areas are suited to crops,
pasture, and specialty crops. Nursery stock and vegeta-
bles are commonly grown in drained areas. Subsurface
drains lower the water table. Subsurface drains may need
special measures, such as using graded sand and gravel
filters or prefabricated filter materials, to prevent

plugging with fine sand. Because plant nutrients are
moderately rapidly leached, this soil generally responds
better to smaller but more frequent or more timely appli-
cations of fertilizer than to one large application. Using
cover crops, incorporating crop residue in the soil, and
tilling and harvesting at proper moisture content are im-
portant.

This soil is moderately well suited to woodland. The use
of logging equipment is limited during wet seasons. Spe-
cies that tolerate wetness should be selected for refores-
tation.

The seasonal high water table severely limits the use of
this soil for building sites and sanitary facilities. Ditches
that control the water table are effective to some extent.
Houses without basements are better suited to this soil
than those with basements. Excavation is limited during
winter and spring by the high water table and caving of
banks. Local roads can be improved by using artificial
drainage. Wetness and the sandy surface layer limit the
use of this soil for recreation. Capability subclass IIIw;
woodland suitability subclass 3w.

Sw—Swanton fine sandy loam. This deep, nearly
level, poorly drained soil is in relatively broad, elongated
strips on the lake plain. Slope ranges from 0 to 2 percent.
Most areas range from 5 to 100 acres in size.

Typically, the surface layer is black, friable fine sandy
loam about 7 inches thick. The subsoil is about 27 inches
thick. The upper part of the subsoil is gray, mottled, fria-
ble sandy loam; the middle part is yellowish brown, mot-
tled, friable and loose sandy loam; and the lower part is
gray, mottled, friable sandy loam. The substratum, to a
depth of about 60 inches, is gray, mottled, firm silty clay.

Included with this soil in mapping are a few small areas
of very poorly drained Granby soils in depressions.

A seasonal high water table is near the surface for long
periods. Permeability is moderately rapid in the subsoil
and slow or very slow in the substratum. Runoff is very
slow. Rooting depth is influenced by the water table and
generally is restricted by the finer textured substratum.
Available water capacity is moderate in the rooting zone.
Organic matter content is moderate. The surface layer
and subsoil are neutral to strongly acid.

Most of the acreage of this soil is used for crops,
pasture, woodland, and natural shrubs. Drained areas are
used for specialty crops. This soil has fair potential for
building sites and sanitary facilities.

The major limitation for farming is the seasonal high
water table. Undrained areas are generally too wet for
cultivated crops. Drained areas are suited to crops,
pasture, and specialty crops, such as nursery stock and
vegetables. Both surface and subsurface drains can be
used. Special measures, such as using graded sand and
gravel filters or prefabricated filter materials, prevent
subsurface drains from plugging with fine sand. Using
cover crops, incorporating crop residue, and tilling and
harvesting at proper moisture content are important.
Controlled grazing reduces soil compaction and increases
plant growth.
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Areas of this soil that are not easily drained are com-
monly in brush and trees. This soil is moderately suited to
woodland. Use of harvesting equipment is severely
limited during wet seasons. Reforestation with desirable
species is difficult because of high seedling mortality and
severe plant competition.

The seasonal high water table severely limits the use of
this soil for building sites, sanitary facilities, and recrea-
tion. The slow or very slow permeability in the sub-
stratum limits some uses. Local roads can be improved by
using artificial drainage and suitable base material. Capa-
bility subclass IIIw; woodland suitability subeclass 4w.

Tg—Tioga loam. This deep, nearly level, well drained
soil is on flood plains and is subject to flooding. Slope

ranges from 0 to 2 percent. Most areas are long and nar-

row in shape and range from 50 to 100 acres in size.

Typically, the surface layer is dark grayish brown, fria-

ble loam about 6 inches thick. The subsoil is dark yel-
lowish brown, friable loam about 26 inches thick. The sub-
stratum, to a depth of about 60 inches, consists of layers
of brown, friable loam and loose coarse sand and gravelly
coarse sand. In some areas the surface layer is silt loam.

Included with this soil in mapping are spots of
somewhat poorly drained Orrville soils in low areas. Also
included are areas of soils that are stony and channery
below a depth of 2 feet; these soils are mainly in areas
where streams flow on bedrock.

A seasonal high water table is in the substratum below
a depth of 3 feet. It is controlled by the water level in ad-
Jjacent streams in most areas. Permeability is moderate in
the subsoil and moderately rapid or rapid in the sub-
stratum. Runoff is slow. Available water capacity is
moderate in the deep rooting zone. Workability is good.
Organic matter content is moderately low. The subsail is
strongly acid to neutral, but the surface layer varies
widely in reaction, depending on the amount of liming.

Most of this soil is in woodland. A few areas are used
for hay and pasture. This soil has good potential for cul-
tivated crops, hay, pasture, and woodland. It has poor
potential for building sites and sanitary facilities.

The major limitation for cultivated crops is flooding.
Although the choice of crops is limited, this soil is well
suited to annual field erops or specialty crops. Crops such
as winter wheat may be severely damaged by flooding in
winter and early spring. This soil is suited to grasses and
legumes for pasture. Using cover crops is important in
maintaining organic matter content and in protecting the
surface during flooding.

This soil is well suited to woodland. Machine planting of
tree seedlings is practical on this soil.

Flooding seriously limits use of this soil for building
site development and sanitary facilities. This soil has good
potential for such recreational uses as picnicking, hiking,
and golfing. Diking to control flooding is difficult. This
soil is a good source of topsoil. Capability subeclass ITw;
woodland suitability subclass 20.

Th—Tioga Variant silt loam. This deep, nearly level,
well drained soil is on low stream terraces along the

major rivers. It is on slightly higher positions than the
adjacent first bottoms but is subject to rare flooding.
Slope ranges from 0 to 2 percent. Most areas are long and
narrow in shape and range from 10 to 50 acres in size.

Typically, the surface layer is dark grayish brown, fria-
ble silt loam about 12 inches thick. The subsoil is about 22
inches thick. The upper part of the subsoil is dark yel-
lowish brown, friable silt loam; the middle part is yel-
lowish brown, firm silt loam; and the lower part is yel-
lowish brown, mottled, friable loam. The substratum, to a
depth of about 60 inches, is brown and yellowish brown,
mottled, friable fine sandy loam and firm silt loam.

Included with this soil in mapping are somewhat poorly
drained Euclid soils in slightly lower areas. Also included
are some long, narrow areas adjacent to first bottoms
where slope is 3 or 4 percent.

A seasonal high water table is in the lower part of the
subsoil or in the substratum below a depth of 3 feet dur-
ing winter, spring, and other extended wet periods.
Permeability is moderately rapid. Runoff is slow. Availa-
ble water capacity is high in the deep rooting zone. Wor-
kability is good. Organic matter content is moderately
low. The surface layer is very strongly acid to slightly
acid, and the subsoil is strongly acid or very strongly acid.

Most of the acreage of this soil is used for homesites.
Some areas are used for nursery stock, hay, and pasture.
This soil has good potential for farming, nursery stock,
specialty crops, and woodland. It has poor potential for
sanitary facilities and building sites.

This soil is suited to cultivated crops, hay, nursery
stock, orchards, and vegetables. Crops are damaged by
flooding on rare ocecasions. This soil is well suited to ir-
rigation, and in most areas nearby streams supply
adequate water. This soil has desirable characteristics for
digging and balling of nursery stock. Intensive cropping
can cause poor tilth; therefore, such measures as
minimum tillage, incorporating crop residue in the soil,
use of cover crops, and tilling and harvesting at proper
moisture content are important.

This soil commonly is not used for woodland even
though it is very well suited to woodland. Machine plant-
ing of tree seedlings is practical on this soil.

The flooding hazard, seasonal high water table, and
moderately rapid permeability limit the use of this soil
for building sites and sanitary facilities. Most areas have
good potential for such recreational uses as pienicking,
golfing, and hiking. Flooding can be prevented by diking.
Seepage from sanitary facilities in some areas may pol-
lute ground water. This soil is a good source of topsoil.
Capability class I; woodland suitability subclass lo.

TyB—Tyner loamy sand, 1 to 6 percent slopes. This
deep, nearly level and gently sloping, well drained soil is
on the upper part of side slopes and crests of postglacial
beach ridges. Most areas are long and narrow in shape
and range from 20 acres to several hundred acres in size.

Typically, the surface layer is dark grayish brown, very
friable loamy sand about 8 inches thick. The subsoil is
about 48 inches thick. The upper part of the subsoil is
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brown, very friable loamy sand; and the lower part is
brown, loose coarse sand. The substratum, to a depth of
about 66 inches, is brown, loose sand.

Included with this soil in mapping are a few areas of
well drained soils that are similar to Tyner soils but that
have a sandy loam subsoil. These soils are not so
droughty. Small areas of moderately well drained Tyner
Variant soils are included on foot slopes and in nearly
level areas. Also included are a few areas of Otisville
soils.

This soil warms and dries early in spring. Permeability
is rapid. Runoff is slow. Available water capacity is low in
the deep rooting zone. This soil is droughty. Organic
matter content is low. The subsoil is strongly acid to
slightly acid, but the surface layer varies widely in reac-
tion, depending on the amount of liming.

Most of the acreage of this soil is used for specialty
crops and urban development. This soil has fair potential
for farming and woodland and good potential for building
sites.

The low available water capacity is the major limitation
for farming. Without irrigation, this soil is best suited to
early-maturing crops or to such deep-rooted crops as al-
falfa. If this soil is irrigated, it is suited to all crops com-
monly grown in the county, especially specialty crops,
such as nursery stock and orchards. Management prac-
tices, such as minimum tillage and use of crop residue and
cover crops, conserve moisture, increase organic matter
content, and reduce erosion. Because nutrients are rapidly
leached, this soil generally responds better to smaller but
more frequent applications of fertilizer than to one large
application.

This soil is moderately well suited to woodland.
Because of droughtiness, seedling mortality is a hazard
during dry years.

This soil is suitable for building sites. The possible con-
tamination of ground water limits the use of this soil for
sanitary facilities. Lawn seedings are difficult to establish
during the drier part of the year. Lawns should be seeded
early in spring; if seeded during dry periods, they should
be mulched and watered. Capability subclass IIIs;
woodland suitability subclass 3s.

TyC—Tyner loamy sand, 6 to 12 percent slopes. This
deep, sloping, well drained soil is on sides of postglacial
ridges. Slopes are short. Most areas are long and narrow
in shape and range from 5 to 10 acres in size.

Typically, the surface layer is dark brown, very friable
loamy sand about 6 inches thick. The subsoil is brown,
very friable loamy sand about 26 inches thick. The sub-
stratum, to a depth of about 66 inches, is brown, loose
coarse sand.

Included with this soil in mapping are a few areas of
Otisville soils.

This soil warms and dries early in spring. Permeability
is rapid. Runoff is medium or rapid. This soil is droughty.
Available water capacity is low in the deep rooting zone.
Organic matter content is low. The subsoil is strongly acid
to slightly acid, but the surface layer varies widely in
reaction, dependmg on the amount of liming.

Most of the acreage of this soil is used for urban
development. A few areas are used for specialty crops.
This soil has poor potential for farming and fair potential
for building sites and woodland.

This soil is poorly suited to cultivated crops because it
is droughty. It is better suited to early-maturing or deep-
rooted crops than to most other crops. Conservation of
moisture is very important. Orchards maintained in per-
manent sod are suited to this soil if irrigation is available.
Management practices, such as minimum tillage and use
of crop residue and cover crops, help to control erosion,
conserve moisture, and maintain organic matter content.
Because nutrients are rapidly leached, this soil generally
responds better to smaller but more frequent or more
timely applications of fertilizer than to one large applica-
tion.

Only a small acreage of this soil is wooded. This soil is
moderately well suited to woodland. Seedling mortality is
moderate.

Although slope limits the use of this soil for building
sites, many areas are good building sites. The possible
contamination of ground water limits the use of this soil
for sanitary facilities. Lawn seedings are difficult to
establish during the drier part of the growing season un-
less they are mulched and watered. Capability subclass
IVs; woodland suitability subclass 3s.

TzA—Tyner Variant sandy loam. This deep, nearly
level, moderately well drained soil is on low ridges on the
lake plain. Slope ranges from 0 to 2 percent. Most areas
are irregular in shape and range from 5 to 50 acres in
size.

Typically, the surface layer is very dark grayish brown,
friable sandy loam about 8 inches thick. The subsoil is
about 24 inches thick. The upper part of the subsoil is yel-
lowish brown, mottled, friable sandy loam; and the lower
part is yellowish brown, mottled, very friable loamy
coarse sand. The substratum, to a depth of about 60
inches, is brown and yellowish brown, loose loamy sand,
sand, and coarse sand that has mottles in the upper part.

Included with this soil in mapping are small areas of
well drained Tyner soils on slight rises. Also included are
small areas of the somewhat poorly drained Red Hook
soils in slight depressions.

A seasonal high water table is at a depth of 18 to 36

- inches in winter, spring, and other extended wet periods.

Permeability is rapid. Runoff is slow. This soil is
droughty. Available water capacity is low in the deep
rooting zone. The organic matter content is low. The sub-
soil is strongly acid or medium acid, but the surface layer
varies widely in reaction, depending on the amount of lim-
ing.

Most of the acreage of this soil is used for specialty
crops or urban development. This soil has fair potential
for farming and woodland. It has poor potential for sani-
tary facilities and fair or poor potential for building sites.

This soil is suited to crops, pasture, orchards, berries,
nursery stock, and sweet corn. Wetness in spring and
droughtiness in summer are management concerns. Ir-
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rigation is needed, especially for specialty crops. Random
subsurface drains are needed in the wetter soils for inten-
sive cropping. Because plant nutrients are moderately
rapidly leached, this soil generally responds better to
smaller but more frequent applications of fertilizer than
to one large application.

Only a small acreage of this soil is used for woodland
even though it is moderately well suited to woodland.

Seasonal wetness and rapid permeability limit the use
of this soil for building sites and sanitary facilities. It is
better suited to houses without basements than to those
with basements. Mechanical measures may be used to
help to prevent wet basements. Because of seepage, con-
tamination of ground water from sanitary facilities is
possible. Sloughing is a hazard in excavations. If lawns
are seeded during dry periods, they should be mulched
and watered. Capability subclass IIIs; woodland suitabili-
ty subclass 3s.

UdB—Udorthents, gently sloping. These soils are in
cut and fill areas. Where the soil material has been
removed, the remaining soil is typically similar to the
material in the subsoil or substratum of adjacent soils. In
fill or disposal areas, the soil material has more variable
characteristics because it usually consists of varying
amounts of materials from the subsoil and substratum of
nearby soils. Slope ranges from 2 to 6 percent.

Typically, these soils are silty clay loam, clay loam, or
silt loam in the upper 60 inches. Available water capacity
varies, but is mostly low. Permeability is generally slow.
The firm and dense surface layer is commonly littered
with shale fragments. The soils have poor tilth. Hard
rains tend to seal the surface, reducing infiltration and
restricting seedling emergence and growth. A seasonal
high water table is in some areas, particularly where
grading has resulted in depressed or bowlshape areas.
The rooting zone is medium acid to mildly alkaline.

Included with these soils in mapping are many small
areas where slope is 0 to 2 percent.

Most areas of these soils are at new construction sites.
About half of the areas lack any plant cover. A few areas
are in hay or pasture. The hazard of erosion is severe in
areas that are bare of vegetation. A suitable plant cover
is needed to protect these soils from erosion. The suita-
bility of these soils for building sites and sanitary facili-
ties is quite variable. Not placed in a capability subclass
or woodland suitability subclass.

UdD—Udorthents, moderately steep. These soils are
in cut and fill areas created by road construction. Where
the soil material has been removed, the remaining soil is
typically similar to the material in the subsoil or sub-
stratum of adjacent soils. In fill or disposal areas, the soil
material has more variable characteristics and usually
consists of varying amounts of material from the subsoil
and substratum of nearby soils. Slope ranges from 12 to
18 percent.

Typically, these soils are shaly silty clay loam, clay
loam, or silt loam in the upper 60 inches. Rooting depth
varies. Available water capacity varies but is mostly low.

Permeability is generally slow. These soils have poor tilth.
Hard rains tend to seal the surface, reducing infiltration
and restricting seedling emergence and growth. The root-
ing zone ranges from medium acid to mildly alkaline.

Most of the acreage of these soils is along highways
and in borrow pits. About half of the areas lack any plant
cover. They are poorly suited to grasses and legumes. The
hazard of erosion is severe in areas that are bare of
vegetation. A suitable plant cover is needed to reduce
erosion. Not placed in a capability subclass or woodland
suitability subclass.

Ur—Urban land. Urban land consists of areas 10 acres
or more in size that are covered by buildings, pavement,
or other man-made surfaces. Included in Urban land are
commercial and industrial areas, large factories, shopping
centers, warehouses, and railroad yards. Slope ranges
from 0 to 6 percent.

Much of the total area is covered by construction, leav-
ing only a limited acreage of natural soil. This results in
increased volume and rate of runoff from these areas.
Urban land is a potential source of pollution to nearby
streams. Not placed in a capability subclass or woodland
suitability subclass. :

Use and management of the soils

The soil survey is a detailed inventory and evaluation
of the most basic resource of the survey area—the soil. It
is useful in adjusting land use, including urbanization, to
the limitations and potentials of natural resources and the
environment. Also, it can help avoid soil-related failures
in uses of the land.

While a soil survey is in progress, soil scientists, con-
servationists, engineers, and others keep extensive notes
about the nature of the soils and about unique aspects of
behavior of the soils. These notes include data on erosion,
drought damage to specific crops, yield estimates, flood-
ing, the functioning of septic tank disposal systems, and
other factors affecting the productivity, potential, and
limitations of the soils under various uses and manage-
ment. In this way, field experience and measured data on
soil properties and performance are used as a basis for
predicting soil behavior. '

Information in this section is useful in planning use and
management of soils for crops and pasture and woodland,
as sites for buildings, highways and other transportation
systems, sanitary facilities, and parks and other recrea-
tion facilities, and for wildlife habitat. From the data
presented, the potential of each soil for specified land
uses can be determined, soil limitations to these land uses
can be identified, and costly failures in houses and other
structures, caused by unfavorable soil properties, can be
avoided. A site where soil properties are favorable can be
selected, or practices that will overcome the soil limita-
tions can be planned.

Planners and others using the soil survey can evaluate
the impact of specific land uses on the overall productivi-
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ty of the survey area or other broad planning area and on
the environment. Productivity and the environment are
closely related to the nature of the soil. Plans should
maintain or create a land-use pattern in harmony with the
natural soil.

Contractors can find information that is useful in locat-
ing sources of sand and gravel, roadfill, and topsoil. Other
information indicates the presence of bedrock or wetness
that cause difficulty in excavation.

Health officials, highway officials, engineers, and many
other specialists also can find useful information in this
soil survey. The safe disposal of wastes, for example, is
closely related to properties of the soil. Pavements, side-
walks, campsites, playgrounds, lawns, and trees and
shrubs are influenced by the nature of the soil.

Crops and pasture

The major management concerns in the use of the soils
for crops and pasture are described in this section. In ad-
dition, the crops or pasture plants best suited to the soil,
including some not commonly grown in the survey area,
are discussed; the system of land capability classification
used by the Soil Conservation Service is explained; and
the estimated yields of the main crops and hay and
pasture plants are presented for each soil.

This section provides information about the overall
agricultural potential of the survey area and about the
management practices that are needed. The information is
useful to equipment dealers, land improvement contrac-
tors, fertilizer companies, processing companies, planners,
conservationists, and others. For each kind of soil, infor-
mation about management is presented in the section
“Soil maps for detailed planning.” Planners of manage-
ment systems for individual fields or farms should also
consider the detailed information given in the description
of each soil.

More than 36,000 acres in the survey area was used for
crops and pasture in 1967, according to the Ohio Soil and
Water Conservation Needs Inventory (71). Of this total,
2,900 acres was used for permanent pasture; 8800 acres
for row crops, mainly corn and nursery; 1,500 acres for
close-grown crops; 4,800 acres for hay; and 2,100 acres for
orchards, vineyards, and bush fruit. The remaining acre-
age was open land that was formerly cropped.

Soil drainage is the major management need on about
half of the cropland in the survey area. Unless artificially
drained, the poorly drained, somewhat poorly drained, and
very poorly drained soils are so wet that crops are
damaged during most years. These include Conneaut,
Darien, Euclid, Fitchville, Granby, Kingsville, Mahoning,
Minoa, Mitiwanga, Orrville, Painesville, Red Hook, Staf-
ford, and Swanton soils.

Ellsworth, Elnora, Glenford, Lobdell, and Pierpont soils
have good natural drainage most of the year, but they
tend to dry slowly after rain. Small areas of wetter soils
along drainageways and in swales are commonly included
in the moderately well drained Ellsworth and Pierpont

soils, especially where slope is 2 to 6 percent. Artificial
drainage is needed in some of these wetter areas.

The design of both surface and subsurface drainage
systems varies with the kind of soil. A combination of
surface drainage and subsurface drainage is needed in
most areas of the poorly drained and very poorly drained
soils that are used for intensive cropping. Drains have to
be more closely spaced in soils that have slow permeabili-
ty than in the more permeable soils. Kingsville and Staf-
ford soils are difficult to drain because when the sand in
these soils is saturated, it tends to flow and plug subsur-
face drains. Finding adequate outlets for subsurface
drainage systems is difficult in many areas of Granby,
Orrville, and Swanton soils.

Erosion control practices are needed on about 15 per-
cent of the acreage used for crops in the survey area.
Control of water erosion is needed where slope is- much
more than 2 percent. The most common -soils that are
used for crops and generally require erosion control are
Darien, Ellsworth, Glenford, Mahoning, Pierpont, and
Platea soils. Some of the sandier soils, such as Colonie
and Elnora soils, are subject to soil blowing when they
are used for crops. Common erosion control practices in
this county are grassed waterways, diversions, contour
tillage, use of crop residue and cover crops, and main-
tenance of close-growing crops for cover.

Soil fertility is naturally low in Lake County. The sur-
face layer is strongly acid or very strongly acid in most
unlimed areas in the county. Allis, Conneaut, Darien, Pier-
pont, Platea, and other soils are difficult to lime adequate-
ly because they have a high content of free aluminum.
The coarser textured soils, such as Colonie, Conotton, El-
nora, Oshtemo, Otisville, and Tyner soils, retain only small
amounts of plant nutrients. On these soils additions of
lime and fertilizer are needed. The amounts should be
determined on the basis of soil tests, the needs of the
crop, and the level of yield desired. Assistance in deter-
mining the kinds and amounts of fertilizer and lime to
apply is available from the Ohio Cooperative Extension
Service.

Tilth is an important factor in the germination of seeds
and in the infiltration of water into the soil. Soils that
have good tilth are granular and porous. The texture of
the surface layer of the soils in Lake County ranges from
fine sand to silty clay loam. For planning of tillage, all of
the mineral soils can be placed into one of three general
groups which are discussed in the following paragraphs.

Soils that have a loam or coarser surface layer include
Colonie, Conotton, Elnora, Granby, Kingsville, Minoa,
Oshtemo, Otisville, Painesville, Red Hook, Stafford, Swan-
ton, Tioga, Tioga Variant, Tyner, and Tyner Variant soils.
These soils can be tilled safely throughout a wide range
of moisture content. Some of the soils, such as Kingsville
and Swanton soils, have poor trafficability when they are
wet, but they are not seriously damaged if they are tilled
when wet. The soils that have a loam surface layer are
more susceptible to damage than the coarser textured
soils.
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Conneaut, Darien, Euclid, Fitchville, Glenford, Lobdell,
Lordstown, Mitiwanga, Orrville, Pierpont, and Platea soils
have a thick silt loam surface layer. These soils have a
narrower range of optimum moisture for tillage than the
soils that have a loam or coarser surface layer. Also, they
tend to dry more slowly than the coarser textured soils.
Most of the soils in this group are moderately low or low
in organic matter content and are not so well drained as
the coarser textured soils. The soils in this general group
have weak or moderate structure in the surface layer. If
these soils are cultivated within the range of optimum
moisture for tillage, harmful effects on the structure are
small and of short duration.

Allis, Ellsworth, and Mahoning soils have the narrowest
range of optimum moisture for tillage. The clay content in
the surface layer of these soils is generally high enough
to cause serious clodding if the soils are tilled when wet.
Gosport soils are too steep for cultivation.

Pasture is a minor land use in Lake County. Most
pasture is on soils that have potential for crops. Some of
the soils that are used for pasture are subject to erosion.
These soils are low in fertility, commonly have poor tilth,
and generally are moderately eroded. Most areas used for
pasture are on soils that require drainage. Soils that
require drainage for maximum growth of row crops also
require drainage for maximum growth of pasture plants.
Erosion control, drainage, addition of lime and fertilizer,
reduction of compaction, and brush control are important
in pasture management.

Specialty crops

Specialty crops grown for commercial use in Lake
County include nursery stock, vegetables, grapes, and
orchards. This section does not give specific practices, fer-
tilization rates, or seed varieties for these crops. A high
level of management is needed to successfully produce
these crops. More complete information can be obtained
from the local offices of the Cooperative Extension Ser-
vice on crop management and the Soil Conservation Ser-
vice on soil and water management.

The investment in labor and machinery and other costs
of growing specialty crops are generally higher than for
general farm crops. The high value of the specialty crops
requires good soil management and cultural practices.

Approximately one-third of the nursery stock produced
in Ohio is grown in Lake County. Lake County is the
center of the agricultural industry in northeastern Ohio,
and in 1971, 145 farms totaling 3,299 acres were engaged
in producing nursery stock. All types of nursery stock are
grown in the county; ornamentals predominate. The major
problems facing the agricultural industry in Lake County
are urbanization and population density.

The excessively drained, somewhat excessively drained,
and well drained, nearly level and gently sloping soils
commonly used for nursery stock are Colonie, Conotton,
Oshtemo, Otisville, Tyner, and Tioga Variant soils. All of
these soils, except Tioga Variant, require irrigation for

optimum production of nursery stock and lack desirable
properties for balling and burlapping. These soils have
good aeration. The moderately well drained, nearly level
Elnora, Glenford, and Tyner Variant soils are irrigated
and used for nursery stock. These soils normally do not
require artificial drainage, but may require spot drainage
for nursery stock.

The nearly level, somewhat poorly drained Eueclid,
Fitchville, Minoa, Painesville, and Red Hook soils and the
nearly level, poorly drained and very poorly drained Con-
neaut, Granby, Kingsville, and Swanton soils are used for
nursery stock, but artificial drainage of the whole area is
needed for optimum production. Euclid, Fitchville, Minoa,
Painesville, and Red Hook soils commonly have desirable
properties for digging, balling, and burlapping.

Vegetables such as squash, sweet corn, peppers, and to-
matoes are grown mainly on sandy soils, such as Elnora,
Stafford, Kingsville, and Swanton soils. Artificial drainage
is needed on Stafford, Kingsville, and Swanton soils for
optimum production. Irrigation generally is needed on El-
nora and Stafford soils.

Grapes are most commonly grown on the somewhat
poorly drained and poorly drained soils, such as Conneaut,
Platea, and Red Hook soils. Artificial drainage on these
soils results in longer vine life and higher yields.

Apples are the major orchard crop in the county, and
peaches rank second. Lake Erie is important to fruit
growers in the survey area because it reduces the danger
of frost damage to fruit buds in spring. The orchards
within sight of Lake Erie are much less susceptible to
damaging frosts than are orchards farther away. Euclid,
Tioga Variant, Minoa, Pierpont, and Platea soils are most
commonly used for apples. However, the fragipan in the
subsoil of the Pierpont and Platea soils hinders proper
root development. Erosion control is important on sloping
Platea and Pierpont soils. Peaches are most commonly
grown on the excessively drained to moderately well
drained Tyner, Otisville, and Elnora soils. These soils
have good potential for peaches since peaches require
good aeration and good drainage. The best quality
peaches are produced on these sandy soils.

Irrigation

Rainfall in Lake County generally is adequate for most
crops, but it is not always timely or well distributed. Ex-
tended dry periods sometimes occur between June and
September.

Many soils in the county are suited to irrigation and
can be profitably irrigated if water is available. About
2,588 acres in the survey area was irrigated in 1967. Fea-

" tures that affect the suitability of the soil for irrigation

are available water capacity, slope, water-intake rate,
need for drainage, depth of soil in relation to rooting
depth, susceptibility to stream overflow, hazard of ero-
sion, and presence of fragipan or other layers that limit
water movement. Soils that have slope of more than 6
percent are highly susceptible to erosion if they are ir-
rigated.
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Yields per acre

The average yields per acre that can be expected of the
principal ecrops under a high level of management are
shown in table 8. 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.

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

The yields were estimated assuming that the latest soil
and crop management practices were used. Hay and
pasture 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 8.

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 con-
trol, 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, phosphorus, potassium, and trace elements for
each crop; effective use of crop residues, barnyard
manure, and green-manure crops; harvesting crops with
the smallest possible loss; and timeliness of all fieldwork.

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 developed.
The productivity of a given soil compared with that of
other soils, however, is not likely to change.

Crops other than those shown in table 8 are grown in
the survey area, but.estimated yields are not included
because the acreage of these crops is small. The local of-
fices of the Soil Conservation Service and the Coopera-
tive Extension Service can provide information about the
management concerns and productivity of the soils for
these crops.

Capability classes and subclasses

Capability classes and subclasses show, in a general
way, the suitability of soils for most kinds of field crops
(10). The soils are classed 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 treat-
ment. The grouping does not take into account 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 horticultural crops or
other crops that require special management. Capability

classification is not a substitute for interpretations
designed to show suitability and limitations of groups of
soils for forest trees or for engineering purposes.

In Lake County, all kinds of soil are grouped at two
levels: capability class and subclass. These levels are
defined in the following paragraphs. A survey area may
not have soils of all classes.

Capability classes, the broadest groups, are designated
by Roman numerals I through VIII. The numerals in-
dicate progressively greater limitations and narrower cho-
ices for practical use. The classes are 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 that require moderate conservation
practices.

Class III soils have severe limitations that reduce the
choicé of plants, or that require special conservation prac-
tices, or both.

Class IV soils have very severe limitations that reduce
the choice of plants, or that require very careful manage-
ment, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their use.

Class VI soils have severe limitations that make them
generally unsuitable for cultivation.

Class 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, s, or c,
to the class numeral, for example, ITe. The letter e shows
that the main limitation is risk of erosion unless close-
growing plant cover is maintained; w shows that water in
or on the soil interferes with plant growth or cultivation
(in some soils the wetness can be partly corrected by ar-
tificial 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, range-
land, woodland, wildlife habitat, or recreation.

The acreage of soils in each capability class and sub-
class is indicated in table 9. All soils in the survey area
except those named at a level higher than the series are
included. Some of the soils that are well suited to crops
and pasture may be in low-intensity use, for example,
soils in capability classes I and II. Data in this table can
be used to determine the farming potential of such soils.

The capability subclass is identified in the description
of each soil mapping unit in the section “Soil maps for
detailed planning.”
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Woodland management and productivity

Nearly all of Lake County was forest at the time of
settlement. Red oak, white oak, black oak, hickory, sugar
maple, and other native trees grew on the better drained
soils. Red maple, white ash, and elm grew on the wetter
soils.

The woodland has been reduced to about 38,000 acres,
or 20 percent of the county. Most of the remaining areas
are in small farm woodlots. Typically, the steepest or wet-
test parts of the farms remain wooded. Most of the
woodland has been cut over, and much of it has been
grazed. Beech and trees undesirable for commercial
timber production are dominant in many farm woodlots.
Fairly extensive wooded tracts are along the Chagrin and
Grand Rivers, part of which are owned by metropolitan
parks and Holden Arboretum. These areas are extremely
rugged and difficult to manage for timber production.

Reforestation of eroded soils of abandoned farms has
increased the acreage of coniferous trees during the last
20 to 25 years. White, red, and Austrian pine are most
commonly used for planting.

Table 10 contains information useful to woodland
owners or forest managers planning use of soils for wood
crops. Map unit symbols for soils suitable for wood crops
are listed, and the ordination (woodland suitability) sym-
bol for each soil is given. All soils bearing the same or-
dination 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, in-
dicates the potential productivity of the soils for impor-
tant trees. The number 1 indicates very high productivity;
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 excessive
water in or on the soil; s, sandy texture; f, high content of
coarse fragments in the soil profile; and r, steep slopes.
The letter o indicates insignificant limitations or restric-
tions. If a soil has more than one limitation, priority in
placing the soil into a limitation class is in the following
order: w, s, f, and r.

In table 10 the soils are also rated for a number of fac-
tors 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 con-
struction, and severe if intensive management or special
equipment and methods are needed to prevent excessive
loss of soil.

Ratings of equipment [imitation reflect the charac-
teristics and conditions of the soil that restrict use of the
equipment generally needed in woodland management or
harvesting. A rating of slight indicates that use of equip-
ment is not limited to a particular kind of equipment or

time of year; moderate indicates a short seasonal limita-
tion or a need for some modification 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 expected 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 strong winds;
moderate, that some trees are blown down during periods
of excessive soil wetness and strong winds; and severe,
that many trees are blown down during periods of exces-
sive soil wetness and moderate or strong winds.

The potential productivity of merchantable or common
trees on a soil is expressed as a site index. This index is
the average height, in feet, that dominant and codominant
trees of a given species attain in a specified number of
years. The site index applies to fully stocked, even-aged,
unmanaged stands. Common trees are those that
woodland managers generally favor in intermediate or im-
provement cuttings. They are selected on the basis of
growth rate, quality, value, and marketability.

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

Engineering

This section provides information about the use of soils
for building sites, sanitary facilities, construction material,
and water management. Among those who can benefit
from this information are engineers, landowners, commu-
nity planners, town and city managers, land developers,
builders, contractors, and farmers and ranchers.

The ratings in the engineering tables 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 Service using known
relationships between the soil properties and the behavior
of soils in various engineering uses.

Among the soil properties and site conditions identified
by a soil survey and used in determining the ratings in
this section were grain-size distribution, liquid limit,
plasticity index, soil reaction, depth to bedrock, hardness
of bedrock that is within 5 or 6 feet of the surface, soil
wetness, depth to a seasonal high water table, slope,
likelihood of flooding, natural soil structure or aggrega-
tion, in-place soil density, and geologic origin of the soil
material. Where pertinent, data about kinds of eclay
minerals, mineralogy of the sand and silt fractions, and
the kind of absorbed cations were also considered.
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On the basis of information assembled about soil pro-
perties, ranges of values can be estimated for erodibility,
permeability, corrosivity, shrink-swell potential, available
water capacity, shear strength, compressibility, slope sta-
bility, and other factors of expected soil behavior in en-
gineering uses. As appropriate, these values can be ap-
plied 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, founda-
tions 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, com-
mercial, industrial, and recreational uses; (2) make
preliminary estimates pertinent to construction in a par-
ticular area; (3) evaluate alternative routes for roads,
streets, highways, pipelines, and underground cables; (4)
evaluate alternative 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, clay, and
topsoil; (7) plan farm drainage systems, irrigation
systems, ponds, terraces, and other structures for soil and
water conservation; (8) relate performance of structures
already built to the properties of the kinds of soil on
which they are built so that performance of similar struc-
tures on the same or a similar soil in other locations can
be predicted; and (9) predict the trafficability of soils for
cross-country movement 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 pro-
perties and minimize soil-related failures. Limitations to
the use of these data, however, should be well understood.
First, the data are generally mot 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 dominant soil may be in-
cluded in mapping. Thus, these data do not eliminate the
need for onsite investigations, testing, and analysis by
personnel having expertise in the specific use contem-
plated.

The information is presented mainly in tables. Table 11
shows, for each kind of soil, the degree and kind of limita-
tions for building site development; table 12, for sanitary
facilities; and table 14, for water management. Table 13
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 sur-
vey, can be used to make additional interpretations and to
construct interpretive maps for specific uses of land.

Some of the terms used in this soil survey have a spe-
cial meaning in soil science. Many of these terms are
defined in the Glossary.

Building site development

The degree and kind of soil limitations that affect shal-
low excavations, dwellings with and without basements,
small commercial buildings, and local roads and streets
are indicated in table 11. A slight limitation indicates that
soil properties generally are favorable for the specified
use; any limitation is minor and easily overcome. A
moderate limitation indicates that soil properties and site
features are unfavorable for the specified use, but the
limitations ean be overcome or minimized by special
planning and design. A severe limitation indicates that one
or more soil properties or site features are so unfavorable
or difficult to overcome that a major increase in construc-
tion effort, special design, or intensive maintenance is
required. For some soils rated severe, such costly mea-
sures may not be feasible.

Shallow excavations are made for pipelines, sewerlines,
communications and power transmission lines, basements,
open ditches, and cemeteries. Such digging or trenching is
influenced by soil wetness caused by a seasonal high
water table; the texture and consistence of soils; the ten-
dency of soils to cave in or slough; and the presence of
bedrock or large stones. In addition, excavations are af-
fected by slope of the soil and the probability of flooding.
Ratings do not apply to soil horizons below a depth of 6
feet unless otherwise noted.

In the soil series descriptions, the consistence of each
soil horizon is given, and the presence of very firm or ex-
tremely firm horizons, usually difficult to excavate, is in-
dicated.

Dwellings and small commercial buildings referred to
in table 11 are built on undisturbed soil and have founda-
tion loads of a dwelling no more than three stories high.
Separate ratings are made for small commercial buildings
without basements and for dwellings with and without
basements. For such structures, soils should be suffi-
ciently stable that cracking or subsidence of the structure
from settling or shear failure of the foundation does not
occur. These ratings were determined from estimates of
the shear strength, compressibility, and shrink-swell
potential of the soil. Soil texture, plasticity and in-place
density, potential frost action, soil wetness, and depth to a
seasonal high water table were also considered. Soil wet-
ness and depth to a seasonal high water table indicate
potential difficulty in providing adequate drainage for
basements, lawns, and gardens. Depth to bedrock, slope,
and large stones in or on the soil are also important con-'
siderations in the choice of sites for these structures and
were considered in determining the ratings. Susceptibility
to flooding is a serious hazard.

Local roads and streets referred to in table 11 have an
all-weather surface that can carry light to medium traffic
all year. They consist of a subgrade of the underlying soil
material; a base of gravel, crushed rock fragments, or soil
material stabilized with lime or cement; 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.
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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 construction of
roads and streets. The classifications of the soil and the
soil texture, density, shrink-swell potential, and potential
frost action are indicators of the traffic supporting capaci-
ty used in making the ratings. Soil wetness, flooding,
slope, depth to hard rock or very compact layers, and con-
tent of large stones affect stability and ease of excava-
tion.

Sanitary facilities

Favorable soil properties and site features are needed
for proper functioning of septic tank absorption fields,
sewage lagoons, and sanitary landfills. The nature of the
soil is important in selecting sites for these facilities and
in identifying limiting soil properties 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 12 shows the degree and kind of limita-
tions 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 moderate,
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 properties or site
features are so unfavorable or difficult to overcome that
major soil reclamation, special designs, or intensive main-
tenance is required. Soil suitability is rated by the terms
good, fair, or poor, which, respectively, 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 effluent from a sep-
tic tank into the natural soil. Only the soil horizons
between depths of 18 and 72 inches are evaluated for this
use. The soil properties and site features considered 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 water
table, depth to bedrock, and susceptibility to flooding.
Stones, boulders, and 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 in-
stalled 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 ef-
fluent, and ground water in the area may be con-
taminated.

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 installed
or the size of the absorption field can be increased 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 and cut
slopes or embankments of compacted soil material. Aero-
bic 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 water. 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 permeability, 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 susceptibili-
ty to flooding also affect the suitability of sites for
sewage lagoons or the cost of construction. Shear
strength and permeability of compacted soil material af-
fect the performance of embankments.

Sanitary landfill is a method of disposing of solid
waste by placing refuse in successive layers either in ex-
cavated 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 traf-
ficability affect the suitability of a soil for this use. The
best soils have a loamy or silty texture, 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 nox-
ious liquids to contaminate ground water. Soil wetness
can be a limitation, 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 12
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 or-
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ganic matter, and the best potential for growing plants.
Thus, for either the area- or trench-type landfill, stockpil-
ing 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 sur-
rounding the sites should be evaluated. Other factors to
be evaluated are those that affect reclamation of the bor-
row 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 13 by ratings of
good, fair, or poor. The texture, thickness, and organic
matter content of each soil horizon are important factors
in rating soils for use as construction materials. Each soil
is evaluated to the depth observed, 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 embankments. The
ratings reflect the ease of excavating and working the
material and the expected performance of the material
where it has been compacted and adequately drained. The
performance of soil after it is stabilized with lime or ce-
ment is not considered in the ratings, but information
about some of the soil properties that influence such per-
formance 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 contrasting suitability within -

their profile. The estimated engineering properties in
table 17 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 15 percent or less. Soils rated
Jair have a plasticity index of less than 15 and have other
limiting features, such as moderate shrink-swell potential,
moderately steep slopes, wetness, or many stones. If the
thickness of suitable material is less than 3 feet, the en-
tire soil is rated poor.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 13 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
Jair has a layer of suitable material at least 3 feet thick,
the top of which is within a depth of 6 feet. Coarse frag-
ments of soft bedrock material, such as shale and silt-
stone, 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 minerals,
reaction, and stratification are given in the soil series
descriptions and in table 17.

Topsotl 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 thickness 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 Al or Ap horizon
greatly increases the absorption and retention of moisture
and nutrients. Therefore, the soil material from these
horizons should be carefully 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 cob-
bles, are low in content of gravel, and have gentle slopes.
They are naturally fertile or respond well to fertilizer.
They are not so wet that excavation is difficult during
most of the year.

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 or stones;
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 con-
tent. This horizon is designated as Al or Ap in the soil se-
ries descriptions. The absorption and retention of
moisture and nutrients for plant growth are greatly in-
creased by organic matter.

Water management

Many soil properties and site features that affect water
management practices have been identified in this soil
survey. In table 14 soil and site features that affect use
are indicated for each kind of soil. This information is sig-
nificant in planning, installing, and maintaining water-con-
trol structures.

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

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

Aquifer-fed excavated ponds are bodies of water made
by excavating a pit or dugout into a ground-water
aquifer. Excluded are ponds that are fed by surface ru-
noff and embankment ponds that impound water 3 feet or
more above the original surface. Ratings in table 14 are
for ponds that are properly designed, located, and con-
structed. Soil properties and site features that affect
aquifer-fed ponds are depth to a permanent water table,
permeability of the aquifer, quality of the water, and ease
of excavation.

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 movement; depth to
the water table; slope; stability of ditchbanks; suscepti-
bility to flooding; salinity and alkalinity; and availability
of outlets for drainage.

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 suitabili-
ty of a soil for terraces are uniformity and steepness of
slope; depth to bedrock, hardpan, or other unfavorable
material; large stones; permeability; ease of establishing
vegetation; and resistance to water erosion, soil blowing,
soil slipping, and piping.

Grassed waterways are constructed to channel runoff to
outlets at a nonerosive velocity. Features that affect the
use of soils for waterways are slope, permeability, erodi-
bility, wetness, and suitability for permanent vegetation.

Recreation

The soils of the survey area are rated in table 15 ac-
cording 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 im-
portant 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, ac-
cess to water, potential water impoundment sites availa-
ble, and either access to public sewerlines or capacity of
the soil to absorb septic 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, dura-
tion, intensity, 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 pro-
perties are generally favorable and that the limitations
are minor and easily overcome. Moderate means that the
limitations can be overcome or alleviated by planning,
design, or special maintenance. Severe means that soil
properties are unfavorable and that limitations can be off-
set only by costly soil reclamation, special design, inten-

sive maintenance, limited use, or by a combination of
these measures. _

The information in table 15 can be supplemented by in-
formation in other parts of this survey. Especially helpful
are interpretations for septic tank absorption fields, given
in table 12, and interpretations for dwellings without
basements and for local roads and streets, given in table
11.

Camp areas require such site preparation as shaping
and leveling for tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary facili-
ties and utility lines. Camp areas are subject to heavy
foot traffic and some vehicular traffic. The best soils 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 parking areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones or boulders, is firm after rains,
and is not dusty when dry. If shaping is required to ob-
tain 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 dur-
ing the annual period of use. They should have moderate
slopes and have few or no stones or boulders on the sur-
face.

Golf fairways are subject to heavy foot traffic and
some light vehicular traffic. Cutting or filling may be
required. The best soils for use as golf fairways are firm
when wet, are not dusty when dry, and are not subject to
prolonged flooding during the period of use. They should
have a surface that is free of stones and boulders and
have moderate slopes. Suitability of the soil for traps,
tees, or greens was not considered in rating the soils. Ir-
rigation is an assumed management practice.

Wildlife habitat

Soils directly affect the kind and amount of vegetation
that is available to wildlife as food and cover, and they af-
fect the construction of water impoundments. The kind
and abundance of wildlife that populate an area depend
largely on the amount and distribution of food, cover, and






