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

Major fieldwork for this soil survey was completed in the period 1958-1971. Soil names and descrip-
tions were approved in 1973. Unless otherwise indicated, statements in the publication refer to conditions
in the county in 1973. This survey was made cooperatively by the Soil Conservation Service and the Cor-
nell University Agricultural Experiment Station. It is part of the techmical assistance furnished to the
Steuben County Soil and Water Conservation District. Financial assistance was provided by the Steuben

County Board of Supervisors.

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

HOW TO USE THIS SOIL SURVEY

THIS SOIL SURVEY contains information
that can be applied in managing farms and
woodlands; in selecting sites for roads, ponds,
buildings, and other structures; and in judging
the suitability of tracts of land for farming, in-
dustry, and recreation.

Locating Soils

A1l the soils of Steuben County are shown on
the detailed map at the back of this survey. This
map consists of many sheets that are made from
aerial photographs. Each sheet is numbered to
correspond with a number on the Index to Map
Sheets.

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

Finding and Using Information

The “Guide to Mapping Units” can be used
to find information. This guide lists all the soils
of the county in alphabetic order by map sym-
bol and gives the capability classification of
each. It also shows the page where each soil is
described and the woodland subclass in which
the soil has been placed.

Individual colored maps showing the rela-
tive suitability or degree of limitation of soils
for many specific purposes can be developed
by using the soil map and the information in the

text. Translucent material can be used as an
overlay over the soil map and colored to show
soils that have the same limitation or suit-
ability. For example, soils that have a slight
limitation for a given use can be colored green,
those with a moderate limitation can be colored
yellow, and those with a severe limitation can
be colored red.

Farmers and those who work with farmers
can learn about use and management of the soils
from the soil descriptions.

Foresters and others can refer to the section
“Woodland Management and Productivity,”
where the soils of the county are rated accord-
ing to their suitability for trees.

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

Community planners and others can read
about soil properties that affect the choice of
gites for dwellings and recreation areas in the
section “Engineering.”

Engineers and builders can find, under “En-
gineering,” tables that contain test data, esti-
mates of soil properties significant to engineer-
ing, and information about soil features that
affect engineering practices.

Scientists and others can read about how the
goils formed and how they are classified in the
section ‘“Formation, Morphology, and Classi-
fication of the Soils.”

Newcomers in Steuben County may be espe-
cially interested in the section “General Soil
Map,” where broad patterns of soils are de-
scribed. They may also be interested in the sec-
tion “General Nature of the County.”

Cover: A vineyard in Mardin-Ovid-Lordstown association.
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Aa—Alden silt loam
Al:}—Alton gravelly fine sandy loam, 0 to 3 percent

slopes
AIB—Alton gravelly fine sandy loam, undulating ...
ARIC—Arnot channery silt loam, 2 to 20 percent

slopes
At—Atherton silt loam
BaB—Bath channery silt loam, 3 to 12 percent slopes
Ba(ll—Bath channery silt loam, 12 to 20 percent

slopes
Ball)—Bath channery silt loam, 20 to 30 percent

slopes
BBE--Bath soils, steep
Bn}—Braceville gravelly silt loam, 0 to 3 percent

slopes
BrB—Braceville gravelly silt loam, 8 to 8 percent

slopes
Ca—Canandaigua silt loam
CbB—Canaseraga silt loam, 2 to 6 percent slopes ......
CbC—Canaseraga silt loam, 6 to 12 percent slopes _...
Cc—Carlisle muck
Ch—Chenango channery silt loam, fan ..
Ck—Chippewa channery silt loam . ..
CoC—Collamer silt loam, rolling ..
DuC—Dunkirk silt loam, rolling
DuD—Dunkirk silt loam, hilly
Ed—Edwards muck
FL—Fluvaquents and Ochrepts
FrB—Fremont silt loam, 2 to 8 percent slopes ...
HfIIS—Homell-Fremont gilt loams, 1 to 6 percent

slopes
HfC—Hornell-Fremont silt loams, 6 to 12 percent

slopes
HgD—Hornell and Fremont silt loams, 12 to 20 per-
cent slopes
HHE—Hornell and Fremont silt loams, steep ...
HkD3-—Hornell and Fremont silty clay loams, 6 to
20 percent slopes, severely eroded .. .
HoA—Howard gravelly loam, 0 to 3 percent slopes
HoB-—Howard gravelly loam, undulating
HoC—Howard gravelly loam, rolling
HpD—Howard-Dunkirk complex, hilly ...
HrB—Howard-Madrid complex, undulating ...
HrC—Howard-Madrid complex, rolling .
Hr]l)—Howard-Madrid complex, 20 to 30 percent
alopes
HtD—Howard and Alton gravelly soils, 20 to 30 per-
cent slopes
HtE—Howard and Alton gravelly soils, 80 to 46
percent slopes
KaA-—Kanona silty clay loam, 0 to 2 percent slopes ..
KaB—Kanona silty clay loam, 2 to 6 percent slopes ..
KaD—Kanona silty clay loam, 6 to 20 percent slopes
LaB—Lackawanna channery silt loam, 3 to 12 per-
cent slopes
LaC—Lackawanna channery silt loam, 12 to 20 per-
cent slopes
LC;Lackawanna-We]]sboro association, extremely
stony
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Lo]i’»—Lordstown channery silt loam, 8 to 12 percent
slopes
Lo(lJ—Lordstown channery silt loam, 12 to 20 percent
slopes
LRE—Lordstown-Arnot association, steep .
LRF—Lordstown-Arnot association, very steep
MaB—Madrid fine sandy loam, undulating .
MaC—Madrid fine sandy loam, rolling ... . -
Md?—Mardin channery silt loam, 2 to 8 percen
slopes
MdlC—Mardin channery silt loam, 8 to 16 percent
slopes
MdP—Mardin channery silt loam, 16 to 256 percent
slopes
MdD3—Mardin channery silt loam, 8 to 25 percent
slopes, severely eroded
MhC3—Mardin-Ovid complex, 8 to 16 percent slopes,
severely eroded - -
MnB—Mardin and Volusia channery silt loams, silty
substratum, 2 to 6 percent slopes ... ..
MnC—Mardin and Volusia channery silt loams, silty
substratum, 6 to 12 percent slopes ... ..
Mp-—Middlebury silt loam
MrB—Morris channery silt loam, 2 to 8 percent
slopes
MrC—Morris channery silt loam, 8 to 16 percent
slopes
MSB—Morris extremely stony soils, gently sloping _.
NgB—Niagara silt loam, 2 to 6 percent slopes ..
OC—Ochrepts and Orthents
OgB—Oquaga channery silt loam, 3 to 12 percent
slopes
0gC—Oquaga channery gilt loam, 12 to 20 percent
slopes
OgD—Oquaga channery silt loam, 20 to 30 percent
slopes
OvB—Ovid silt loam, 2 to 6 percent slopes .
OvC—Ovid silt loam, 6 to 12 percent slopes .
Pa—Palms muck
Rh—Red Hook silt loam
Se—Scio silt loam
Tg—Tioga silt loam
TuB—Tuller channery silt loam, 0 to 6 percent slopes
TuC—Tuller channery silt loam, 6 to 12 percent
slopes
Un—Unadilla silt loam
VoB—Volusia channery silt loam, 3 to 8 percent
slopes
Vo(ll—Volusia channery silt loam, 8 to 16 percent
slopes
VoD—Volusia channery silt loam, 16 to 25 percent
slopes
Wa—Wallington silt loam
We—Warners silt loam
Wn—Wayland silt loam
WolB—Wellsboro channery silt loam, 2 to 8 percent
slopes
WoC—Wellsboro channery silt loam, 8 to 156 percent

slopes
WoD—Wellsboro channery silt loam, 156 to 256 per-
cent slopes
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SOIL SURVEY OF STEUBEN COUNTY, NEW YORK

By Lewis M. French, John P. Wulforst, William A. Broad, and Paul R. Bauter, Soil Conservation Service, and Richard L. Guthrie,
Cornell University Agricultural Experiment Station

United States Department of Agriculture, Soil Conservation Service,
in Cooperation with the
Cornell University Agricultural Experiment Station

STEUBEN COUNTY is in the south central part
of New York State. It is one of the southern tier
counties that adjoin the New York-Pennsylvania State
line. It is bounded on the east by Chemung and Schuy-
ler Counties; on the north by Livingston, Ontario, and
Yates Counties; and on the west by Allegany County.
Steuben County has an area of about 901,120 acres
or about 1,408 square miles.

Most of the county is farmland. About 10 percent
is urban land or is in public ownership. Somewhat
less than half of the farmland is in crops. The
county’s best farm areas include hills and valleys in
the north and valleys in the south.

Dairying is the dominant type of farming. Potato
production is centered in the northern part of the
county, grapes are grown on the slopes adjacent to
Keuka Lake, and onions are grown on muck soils
near Arkport and Prattsburg. Grain crops and maple
products are also important.

Just under half the county is in forest. Most of
these wooded areas are scattered throughout, mostly
on the steeper slopes.

The soils on most uplands formed in glacial till. The
dominant limitations are slope and seasonal wetness.
The valley sections are dominated by soils that formed
in glacial outwash or alluvial sediments. Occasional
wet spots or flood hazard are the major problems as-
gociated with soils in these valleys.

Considerable areas that were farmed in the past
are now being used for recreation, especially those
areas in the uplands.

How This Survey Was Made

Soil scientists made this survey to learn what kinds
of soil are in Steuben County, where they are located,
and how they can be used. The soil scientists went
into the county knowing they likely would find many
soils they had already seen and perhaps some they
had not. They observed the steepness, length, and
shape of slopes; the size and speed of streams; 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 extends
from the surface down into the parent material that
has not been changed much by leaching or by the
action of plant roots.

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

Soils that have profiles almost alike make up a
soil series. Except for different texture in the surface
layer, the major horizons of all the soils of one
series are similar in thickness, arrangement, and other
important characteristics. Each soil series is named
for a town or geographic feature near the place
where a soil of that series was first observed and
mapped. Alton and Bath, for example, are the names
of two soil series. All the soils in the United States
having the same series name are essentially alike in
those characteristics that affect their behavior in the
undisturbed landscape.

Soils of one series can differ in texture of the
surface layer and in slope, stoniness, or some other
characteristic that affects use of the soils by man.
On the basis of such differences, a soil series is di-
vided into phases. The name of a soil phase indicates
a feature that affects management. For example,
Volusia channery silt loam, 3 to 8 percent slopes,
is one of several phases within the Volusia series.

After a guide for classifying and naming the soils
had been worked out, the soil scientists drew the
boundaries of the individual soils on aerial photo-
graphs. These photographs show woodlands, build-
ings, field borders, trees, 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 mapping
units. On most maps detailed enough to be useful in
planning the management of farms and fields, a
mapping unit is nearly equivalent to a soil phase.
It is not exactly equivalent, because it is not practical
to show on such a map all the small, scattered bits of
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2 SOIL SURVEY

soil of some other kind that have been seen within
an area that is dominantly of a recognized soil phase.

Some mapping units are made up of soils of differ-
ent series, or of different phases within one series.
Three such kinds of mapping units are shown on the
soil map of Steuben County: soil complexes, soil
associations, and undifferentiated groups.

A s0il complex consists of areas of two or more
soils so intricately mixed or so small in size that
they cannot be shown separately on the soil map.
Each area of a complex contains some of each of the
two or more dominant soils, and the pattern and
relative proportions are about the same in all areas.
Generally, the name of a soil complex consists of the
names of the dominant soils, joined by a hyphen.
Howard-Dunkirk complex, hilly, is an example.

A soil association is made up of adjacent soils that
occur as areas large enough to be shown individually
on the soil map but are shown as one unit because

the time and effort of delineating them separately:

cannot be justified. There is a considerable degree of
uniformity in pattern and relative extent of the domi-
nant soils, but the soils may differ greatly one from
another. The name of an association consists of the
names of the dominant soils, joined by a hyphen.
Lordstown-Arnot association, steep, is an example.

An undifferentiated group is made up of two or
more soils that could be delineated individually but
are shown as one unit because, for the purpose of
the soil survey, there is little value in separating
them. The pattern and proportion of soils are not uni-
form. An area shown on the map may be made up of
only one of the dominant soils, or of two or more.
If there are two or more dominant series represented
in the group, the name of the group ordinarily con-
gists of the names of the dominant soils, joined by
“and.” Howard and Alton gravelly soils, 20 to 30
percent slopes, is an example.

In most survey areas there are places where the soil
material is so rocky, so shallow, so severely eroded,
or so variable that it has not been clagsified by soil
series. These places are shown on the soil map and
are described in the survey. Ochrepts and Orthents is
an example in Steuben County.

While a soil survey is in progress, soil scientists
take soil samples needed for laboratory measure-
ments and for engineering tests. Laboratory data
from the same kinds of soil in other places are as-
sembled. Data on yields of crops under defined practices
are assembled from farm records and from field
or plot experiments on the same kind of soil. Yields
un_tller defined management are estimated for all the
soils.

But only part of a soil survey is done when the
soils have been named, described, and delineated on
the map, and the laboratory data and yield data have
been assembled. The mass of detailed information
then needs to be organized in such a way as to be
readily useful to different groups of users, among them
farmers, managers of woodland and rangeland, and
engineers.

On the basis of yield and practice tables and other
data, the soil scientists set up trial groups. They test

these groups by further study and by consultation with
farmers, agronomists, engineers, and others. They
then adjust the groups according to the results of
their studies and consultation. Thus, the groups that
are finally evolved reflect up-to-date knowledge of
the soils and their behavior under current methods
of use and management.

General Soil Map

The general soil map at the back of this survey
shows, in color, the soil associations in Steuben
County. A soil association is a landscape that has
a distinctive proportional pattern of soils. It typically
consists of one or more major soils and at least one
minor soil, and it is named for the major soils. The
soils in one association can occur in other associa-
tions, but in different patterns.

A map showing soil associations is useful to people
who want a general idea of the soils in a county, who
want to compare different parts of a county, or who
want to know how to find suitable sites for a certain
kind of land use. Such a map is a useful general
guide in managing a watershed, a wooded tract, or a
wildlife area or in planning engineering works, recrea-
tion facilities, and community developments. It is
not a suitable map for planning the management of a
farm or field or for selecting a site for a road, build-
ing, or similar structure, because the soils in any
one association ordinarily differ in slope, depth, stoni-
ness, drainage, and other characteristics that affect
their management. :

The soil associations in this survey have been
grouped into six general kinds of landscapes for broad
interpretative purposes. Each of the broad groups and
their included soil associations are described in the
following pages.

The Steuben County general soil map does not
join with those of the Allegany, Chemung, Ontario
and Yates, and Schuyler Counties, because these were
published at a different scale. Also, the concepts and
names of some series have changed as a result of
changes in the classification system since the soil
surveys of Allegany, Chemung, Ontario and Yates,
and Schuyler Counties were published.

Dominantly Moderately Deep and Shallow Soils
That Formed in Thin Glacial Till Deposits

The soils in the two associations of this group are
on hillsides on the uplands. They cover 19.1 percent
of the county. These soils are moderately deep and
shallow over bedrock, well drained to somewhat poorly
drained, and moderately steep to very steep.

1. Hornell-Lordstown association

Moderately steep to wvery steep, somewhat poorly
drained, moderately deep soils overlying soft shale
bedrock and well drained, moderately deep soils over-
lying hard sandstone bedrock; on uplands

This association is on steep hillsides along the
Canisteo River Valley and its major tributaries where
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Figure 1.—Relationship of soils and underlying material in Hornell-Lordstown association.

the underlying bedrock affects the relief. Along the
central part of the main valley the upper side wall
rims are extremely steep or gorgelike (fig. 1).

This association makes up 7.3 percent of the county.
It is about 30 percent Hornell soils, 25 percent Lords-
town soils, and 45 percent minor soils.

Hornell soils are moderately deep over shale bed-
rock and are somewhat poorly drained. These soils
formed in till that is high in clay content and are
moderately steep and steep on hillsides. Lordstown
soils are moderately deep over sandstone bedrock and
are well drained. These soils formed in till and are
steep or very steep on hillsides.

The minor soils in this association are Arnot, Mar-
din, Fremont, and Kanona soils. Arnot soils are
shallow to rock, Mardin soils are moderately well
drained, Fremont soils are somewhat poorly drained,
and Kanana soils are poorly drained and somewhat
poorly drained. Also included are small areas of rock
outcrop on the steep side walls of valleys. An important
part of this association is a narrow band of minor

soils on flood plains and outwash terraces adjacent
to the Canisteo River.

Most areas of this association are in trees. A few
of the less sloping areas were once cleared and farmed,
but most are now idle and reverting to brush. A few
of these areas are severely eroded, and vegetation is
sparse. The steep and very steep slopes and moderate
depth to bedrock of the major soils are limitations to
both farm and nonfarm uses.

2. Lordstown-Arnot association

Steep and very steep, dominantly well drained, mod-
erately deep and shallow soils overlying hard sand-
stone bedrock,; on uplands

This association is on the steep and very steep
hillsides along the Cohocton River Valley and most
of its major tributaries. South of the city of Corning
it is on the sides of the Chemung River Valley.

This association makes up 11.8 percent of the
county. It is about 45 percent Lordstown soils, 30
percent Arnot soils, and 25 percent minor soils.
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Figure 2.—Relationship of soils and underlying material in Bath-Lordstown association.

Lordstown soils are moderately deep over sand-
stone bedrock and are well drained. These soils formed
in till and are steep or very steep on hillsides.

Arnot soils are shallow over sandstone bedrock and
are well drained and moderately well drained. These
soils formed in till and are steep or very steep on
hillsides.

The minor soils in this association are Bath and
Mardin soils. Bath soils are well drained and Mardin
soils are moderately well drained. Narrow belts are
along streams of soils on flood plains and outwash
terraces.

Most areas of this association are in trees. A few
areas that were once cleared are now mainly idle and
are reverting to brush. Many of the higher areas
have scenic valley overlooks. Steep and very steep
slopes and shallowness to bedrock are limitations to
most uses.

Dominantly Deep Soils That Have a Fragipan and
That Formed in Glacial Till
The soils in the five associations of this group are

on uplands. They cover 56.2 percent of the county.
These soils are dominantly deep, well drained fo

somewhat poorly drained, and gently sloping to steep.
They have a firm fragipan that restricts root growth
and slows the downward movement of water.

3. Bath-Lordstown association

Gently sloping and sloping, well drained, deep soils
that have a fragipan and moderately deep soils over-
lying hard sandstone bedrock; on uplands

This association is on gently sloping and sloping
hilltops in the north-central part of the county. These
plateau tops are narrow and deeply dissected, espe-
%if:iallyz)where they are adjacent to the main valleys

g. 2).

This association makes up 6.2 percent of the county.
It is 35 percent Bath soil, 30 percent Lordstown soils,
and 35 percent minor soils.

Bath soils are deep and well drained. These soils
have a dense, slowly permeable fragipan at a depth
of 26 to 36 inches. They formed in till and are gently
sloping or sloping on hilltops.

Lordstown soils are moderately deep over sandstone
bedrock and are well drained.

The minor soils in this association are Arnot, Mar-
din, and Volusia soils, and a narrow strip of soils
on flood plains. Arnot soils are shallow, well drained
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and moderately well drained; Mardin soils are mod-
erately well drained; and Volusia soils are somewhat
poorly drained.

Most areas of this association have been cleared
and are used for potato production or dairy farming.
The good drainage of the major soils allows early
tillage, which is beneficial to potatoes. The major
soils are generally favorable for building foundations.
Depth to a slowly permeable fragipan or to bedrock

and in places the slope are the soil features that
affect most uses.

4. Mardin-Ovid-Lordstown association

Gently sloping to moderately steep, moderately well
drained soils that have a fragipan; moderately well
drained and somewhat poorly drained, deep soils; and
sloping to steep, well drained, moderately deep soils
overlying sandstone bedrock; on uplands

This association is on long side slopes of the plateau
near Keuka Lake. Most of the slopes are gentle or
moderate, but they are steeper near the lake shore.
Practically all the soils slope toward the lake. Numer-
ous very narrow gullies, some of which are deeply
entrenched, dissect much of this association.

This association makes up 1.8 percent of the county.
It is about 40 percent Mardin soils, 15 percent Ovid
soils, 15 percent Lordstown soils, and 30 percent
minor soils.

Mardin soils are deep, moderately well drained, and
have a fragipan. These soils formed in till and are
gently sloping to moderately steep on hillsides. In
many areas they are eroded.

Ovid soils are deep and moderately well drained
and somewhat poorly drained. These soils have the
highest clay content within the association. They
formed in till and are gently sloping or sloping. In
many areas they are eroded.

Lordstown soils are steep or moderately steep, mod-
erately deep over bedrock, and are well drained. These
soils formed in till adjacent to the lakeshore.

The minor soils in this association are Arnot,
Chenango, Tuller, and Volusia soils. Arnot soils are
well drained and Tuller soils are somewhat poorly
drained. These soils are both shallow over bedrock.
Chenango soils are well drained and are on stream
fans. Volusia soils are deep and somewhat poorly
drained and are in seepy areas.

Most areas of this association are cleared and
used for general farming or are planted in vineyards.
The landscape and its proximity to Keuka Lake make
the areas climatically ideal for grape production. Con-
trol of erosion and drainage of wet or seep spots are
necessary in most fields. Many areas of this associa-
tion have a scenic view overlooking Keuka Lake and
are used as residential homesites.

5. Mardin-Volusia-Lordstown association

Gently sloping to steep, moderately well drained and
somewhat poorly drained, deep soils that have a fragi-
pan and dominantly moderately steep to very steep,
well drained, moderately deep sotls overlying hard
sandstone bedrock; on uplands

This association is on dissected uplands primarily

in the central and eastern parts of the county. The
plateau summits are intermediate in width.

This association makes up 20.4 percent of the county.
It is about 35 percent Mardin soils, 25 percent Volusia
soils, 10 percent Lordstown soils, and 30 percent
minor soils. )

Mardin soils are deep, moderately well drained, and
have a fragipan. These soils formed in till and are
gently sloping on the plateau summits and moderately
steep on the valley sides. .

Volusia soils are deep, somewhat poorly drg.med,
and have a fragipan. These soils formed in till on
the lower side slopes.

Lordstown soils are moderately deep over sand-
stone bedrock and are well drained. These soils formed
in till. They are gently sloping on hilltops and are
steeper on valley sides.

The minor soils in this association are Arnot, Bath,
and Chippewa soils. Arnot soils are shallow to .bed-
rock and are well drained and moderately well drameq.
Bath soils are deep and well drained and have a fragi-
pan. Chippewa soils are deep and poorly drained and
are in depressions. .

Most of the soils except those on the steeper side
slopes have been cleared of trees and have been farmed.
Presently, much of the area is idle or is used for
general farming, and some areas are used fpr: potato
production. Seasonal wetness, slow permeability, and
in places slope and shallow depth to bedrock are the
major soil features that affect uses.

6. Oquaga-Morris-Wellsboro association

Gently sloping to moderately steep, well drained, mod-
erately deep soils overlying hard sandstone bedrock
and somewhat poorly drained and moderately.well
drained, dominantly deep soils that have a fragipan;
on uplands

This association is on plateau areas where the
underlying glacial till is derived mainly from red
sandstone and shale. These areas are in the extreme
southwest corner of the county.

This association makes up 3.8 percent of the county.
It is about 35 percent Oquaga soils, 30 percent Mqrrls
soils, 20 percent Wellsboro soils, and 15 percent minor
soils,

Oquaga soils are moderately deep over bedrock and
are well drained. These soils formed in till and are
gently sloping to moderately steep on hillsides. .

Morris soils are deep, somewhat poorly drained,
and have a fragipan. These soils are gently sloping or
sloping on lower positions in the landscape.

Wellsboro soils are deep, moderately well dr?ined,
and have a fragipan. These soils are gently sloping to
moderately steep.

The minor soils in this association are Chippewa and
Lackawanna soils. Chippewa soils are deep and poorly
drained and are in depressions. Lackawanna soils are
deep, well drained, and have a fragipan.

About two-thirds of this asseciation has been cleared
and farmed, but now many areas are idle and are re-
verting to brush. Many areas of the dominant soils
are extremely stony. The stoniness and remoteness to
population centers has caused a decline in farming.
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Seasonal wetness, slow permeability, and the presence
of rock and stones affect most uses of the soils.

7. Volusia-Mardin association

Gen'tly sloping to moderately steep, somewhat poorly
drained and moderately well drained, deep soils that
have a fragipan; on uplands

This association is on the moderately dissected,
smoothly sloping areas of the plateau in the central
and southern parts of the county. Generally, the soils
are gently sloping or undulating on the hill crests. They
are steeper along the hillsides adjacent to widely
spaced tributary valleys. In the southern part of the
county this association consists of fairly wide, gently
sloping saddles that are separated by sloping or mod-
erately steep domelike landforms.

This association makes up about 24 percent of the
county. It is about 45 percent Volusia soils, 25 percent
Mardin soils, and 30 percent minor soils.

Volusia soils are deep and somewhat poorly drained.
These soils have a very dense fragipan that restricts
the downward movement of water. They formed in
till and are gently sloping or sloping on smooth hill-
siqies. They usually receive some runoff from adjacent
soils.

Mardin soils are deep and moderately well drained.
These soils also have a very dense fragipan that re-
stricts the downward movement of water. They formed
in till and are gently sloping to moderately steep on
hillsides. Slopes are distinctly convex and readily
shed runoff to adjacent soils.

The minor soils in this association are Chippewa,
Fremont, Lordstown, and Tuller soils. Chippewa soils
are poorly drained and are in upland depressions that
are ponded from runoff. Fremont soils are somewhat
poorly drained; they formed in till on uplands. Lords-
town soils are well drained, and Tuller soils are
somewhat poorly drained; these soils are underlain
by sandstone bedrock.

Most areas of this association were cleared of
trees and were used for general farming. Those areas
still being farmed are used to grow crops for dairy
operations. More and more land is being left idle be-
cause of seasonal wetness and the seepy conditions of
the area. Wetness also affects many nonfarm uses.

Deep Soils, Most of Which Do Not Have a
Fragipan, That Formed in Glacial Till
and Glacial Outwash

The soils in the three associations of this group
are on uplands, terraces, and valley sides. They cover
15.3 percent of the county. These soils are dominantly
deep, somewhat excessively drained to somewhat poorly
drained, and nearly level to moderately steep.

8. Fremont-Mardin association

Nearly level to moderately steep, somewhat poorly
drained, deep soils and moderately well drained, deep
sotls that have a fragipan; on uplands

This association is in the smoothly sloping areas of
the plateau in the northwestern part of the county.

Generally, the soils are nearly level or gently sloping
on broad areas of the hill crests. They are steeper
along the side slopes adjacent to the streams that drain
areas of the association.

This association makes up 3.7 percent of the county.
It is about 40 percent Fremont soils, 20 percent Mar-
din soils, and 40 percent minor soils.

Fremont soils are deep and somewhat poorly drained.
These soils formed in till and are nearly level or
gently sloping on uplands. They contain fewer stone
fragments than other plateau soils.

Mardin soils are deep, moderately well drained,
and have a fragipan. These soils formed in till and are
gently sloping to moderately steep on hills near the
shoulders of the plateau.

The minor soils in this association are Bath, Chip-
pewa, Lordstown, and Volusia soils. Bath and Lords-
town soils are well drained and are on convex land-
scapes commonly near plateau side slopes. Chippewa
soils are poorly drained and are in depressions. Volusia
soils are somewhat poorly drained and are in seepy
areas on upland saddles or toe slopes.

A large part of the association has been cleared of
trees and is used for general farming. Most areas are
still used for dairy farming, but some are used for
potato production. Sizable areas were planted to conif-
erous trees. More and more land is being used for rec-
reation. Regionally, broad areas of the hill crests are
seasonally wet. Large fields that are on gentle slopes
and that have few stone fragments are in this as-
sociation,

9. Hornell-Fremont-Mardin association

Gently sloping to moderately steep, somewhat poorly
drained, moderately deep and deep soils and moderately
'lwell drained, deep soils that have o fragipan; on up-
ands

This association is on the gently sloping to mod-
erately steep uplands on the higher elevations in the
west-central part of the county. Bedrock controls the
relief; it is dominantly soft shale interspersed with
lesser amounts of sandstone and siltstone. Soils high
in clay content make up a large part of the association.

This association makes up 9.5 percent of the county.
It is about 25 percent Hornell soils, 25 percent Fremont
soi}s, 20 percent Mardin soils, and 30 percent minor
soils.

Hornell soils are moderately deep over soft shale
bedrock and are somewhat poorly drained. These
soils are high in clay content. They formed in till and
are gently sloping or sloping on uplands. '

Fremont soils are deep and somewhat poorly drained.
These soils formed in silty glacial till uplands.

Hornell and Fremont soils are side by side in the
area. These two soils are on the higher hill crests
throughout the association.

Mardin soils are deep, moderately well drained, and
have a fragipan. These soils are sloping or moderately
steep and formed in till next to drainageways.

The minor soils in this association are Kanona,
Lordstown and Volusia soils. Kanona soils are similar
to Hornell soils but are deeper to rock. Generally, they
are on lower side slopes adjacent to Hornell soils. Volu-
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gia soils are somewhat poorly drained and are in seepy
areas on lower side slopes. Lordstown soils are mod-
erately deep over bedrock and are near the outer
edges of this association.

Some general farming is being done at present, but
extensive areas of this association are idle. Slopes are
generally favorable for the use of farm equipment.
The soils are slow to dry out in spring, and they are
sticky when wet. Seasonal wetness and very slow per-
meability are limitations to most uses.

10. Madrid-Howard-Mardin association

Gently sloping to moderately steep, well drained to
somewhat excessively drained, deep soils and moder-
ately well drained soils that have a fragipan; on up-
lands and valley sides

This association is mainly on undulating to hilly
valley sides and smooth slopes on uplands along upper
valley walls.

This association makes up 2.1 percent of the county.
It is about 25 percent Madrid soils, 25 percent Howard
so@}s, 20 percent Mardin soils, and 30 percent minor
soils.

Madrid soils are deep and well drained. These soils
formed in glacial till on undulating to hilly uplands.

Howard soils are deep, well drained and somewhat
excessively drained. These soils formed in glacial out-
wash on undulating to hilly valley sides. Madrid and
Howard soils are in a complex pattern on rolling or
hummocky areas. Howard soils contain more gravel
than Madrid soils.

Mardin soils are deep, moderately well drained, and -

have a fragipan. These soils are gently sloping or
sloping. They formed in glacial till on smooth land-
scapes adjacent to hummocky areas.

The minor soils in this association are Bath, Cana-
seraga, Lordstown, and Volusia soils. Bath and Cana-
seraga soils are deep and have a fragipan. Bath soils
are well drained and Canaseraga soils are well drained
and moderately well drained. Lordstown soils are mod-
erately deep over bedrock and are well drained. Volusia
soils are deep and somewhat poorly drained; they
are on concave side slopes.

Much of this association has been cleared and
farmed. The major soils are well suited to farming,
but the more rolling and hilly relief in places limits
farming.

Some areas of this association are sources of sand
and gravel. Many areas that are well drained are
generally favorable for homesites and have few limi-
tations for onsite sewage disposal. Frost pockets
are common and crops are subject to damage by frost
late in summer and early in fall.

Deep Soils That Formed in Glacial Outwash
Deposits and Recent Alluvium

Only one association is in this group. It is in valleys
and on terraces, fans, and flood plains. It covers 8.1
percent of the county. The soils are deep, somewhat
excessively drained to somewhat poorly drained, and
nearly level and gently sloping.

11. Howard-Chenango-Middlebury association

Nearly level and gently sloping, well drained and
somewhat excessively drained, deep soils that formed
in outwash in valleys and nearly level, moderately well
drained and somewhat poorly drained, deep soils that
formed in recent alluvium on flood plains.

This association is along the major valleys. The
soils in this agsociation are nearly level to gently sloping
or undulating on the glacial outwash terraces and
fans. They are nearly level on flood plains (fig. 3).

This association makes up 8.1 percent of the county.
It is about 40 percent Howard soils, 25 percent Chen-
ango soils, 5 percent Middlebury soils, and 30 percent
minor soils.

Howard soils are deep and well drained or somewhat
excessively drained. These soils formed in gravelly
outwash on nearly level or undulating terraces.

Chenango soils are deep and well drained. These
soils are on gently sloping fans that formed where trib-
utary streams enter the main valley.

Middlebury soils are deep and moderately well
drained and somewhat poorly drained. These soils
formed in alluvial sediments on nearly level flood
plains adjacent to the larger streams and rivers.

The minor soils in this association are Red Hook,
Tioga, Unadilla, and Wayland soils. Red Hook soils
are deep and somewhat poorly drained; they are on
outwash terraces. Tioga soils are well drained and
Wayland soils are very poorly drained and poorly
drained. These soils are on flood plains. Unadilla
soils are deep and well drained and are on stream
terraces that occasionally flood.

Much of this association is used for farming or
urban development. The larger communities are either
entirely or mostly in this association. The major soils
are among the better soils in the county for farming;
the drier soils are generally well suited to urban de-
velopment.

Seasonal wetness and the hazard of flooding are
limitations of the major soils to both farm and non-
farm uses. During catastrophic storms some of the
soils on outwash terraces and old stream terraces are
also subject to flooding. Some of the soils on the
highe{ outwash terraces are a good source of sand and
gravel.

Deep Soils That Formed in Glacial-Lake Sediment,
Glacial Outwash, and Recent Alluvium

Only one association is in this group. It is on
glacial-lake plains, outwash kames and terraces, and
flood plains. It covers 1.1 percent of the county. The
soils of this association are deep, somewhat exces-
sively drained to very poorly drained, and nearly level
to moderately steep.

12, Dunkirk-Howard-Wayland association

Nearly level to moderately steep, somewhat excessively
drained to very poorly drained, deep soils; on lake
plains, outwash kames and terraces, and flood plains

This association is on strongly dissected glacial lake
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deposits, glacial outwash kames and terraces, and
flood plains in valleys (fig. 4).

This association makes up 1.1 percent of the county.
It is about 20 percent Dunkirk soils, 20 percent Howard
soi{s, 15 percent Wayland soils, and 45 percent minor
soilg,

Dunkirk soils are deep and well drained. These
soils formed in lake sediments on rolling or hilly lake
plains.

Howard soils are deep and well drained or some-
what excessively drained. These soils formed in out-
wash deposits on gently sloping to hilly kames and
terraces.

Wayland soils are deep and poorly drained and
very poorly drained. These soils formed in alluvial
sediments on nearly level flood plains.

The minor soils in this association are Chenango,
Collamer, Niagara, Madrid, and Middlebury soils.
Chenango soils are well drained and somewhat exces-
sively drained; they are on fans. Collamer soils are
moderately well drained, and Niagara soils are some-
what poorly drained; these soils formed in lake-laid
sediments on lake plains. Madrid soils are well drained;
they formed in glacial till. Middlebury soils are mod-
erately well drained and somewhat poorly drained;
they are on flood plains.
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Most areas of this association were originally
cleared of trees and were farmed, but now only the
more favorable slopes have remained in cultivation.
Some of the soils are in vineyards and berry crops, and
some of the soils in the outwash kames are sources of
sand and gravel.

The silty soils in this association are very erodible.
Good tilth is difficult to maintain if the soils are culti-
vated. They are very unstable on steeper slopes and
mass land slippage is a hazard. The gravelly soils on
the kames are droughty, and they have adverse slopes
that affect both farm and nonfarm uses.

Deep Soils That Formed in Organic Deposits

Only one association is in this group. It consists
of organic soils on bogs and swampy basins in valleys.
It covers 0.2 percent of the county. The soils of this
association are deep, very poorly drained, and level.

13. Carlisle-Palms association

Level to depressional, very poorly drained, deep or-
ganic soils; in swampy basins in valleys

This association consists of level muck soils in

\%\‘

Alluvium

Figure 3.—Relationship of soils and underlying material in Howard-Chenango-Middlebury association. Arnot or Lordstown soils gen-
erally occur on valley sides.
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Figure 4,—Relationship of soils and underlying material in Dunkirk-Howard-Wayland association.

swampy depressions. One area of this association is
near Arkport, and another area is near Prattsburg.

This association makes up 0.2 percent of the county.
It is about 75 percent Carlisle soils, 15 percent Palms
soils, and 10 percent minor soils.

Carlisle and Palms soils are very poorly drained.
These soils formed in well decomposed to partly de-
composed organic matter that accumulated in boggy
depressions. In Carlisle soils the organic deposits are
more than 51 inches thick over mineral soil layers.
They are near the center or the deeper part of the bog.
In Palms soils the deposits are 16 to 50 inches thick
over mineral layers. They are commonly near the
edge of the bog where the organic material is thinner.

The minor soils in this association are Braceville
and Wayland soils. Braceville soils are moderately well
drained and are on gravel bars that extend into the
bog. Wayland soils are very poorly drained and poorly
drained and are near the margins of the bog area.

This association has been cleared and drained. Most
areas are used for growing onions and potatoes (fig. 5).

Subsidence and soil blowing are maintenance prob-
lems of this association and wetness and compress-
ibility are limitations to both farm and nonfarm uses.

Descriptions of the Soils

This section describes each soil series in detail and
then, briefly, each mapping unit in that series. Unless
stated otherwise, what is stated about the soil series
holds true for the mapping units in that series. Thus,
to get full information about any one mapping unit,
it is necessary to read both the description of the
mapping unit and the description of the soil series to
which it belongs.

An important part of the description of each soil
series is the soil profile, that is, the sequence of layers
from the surface down to rock or other underlying
material. The profile of each series is described twice.
The first description is brief and in terms familiar to
a layman. The second is more detailed and is for those
who need to make thorough and precise studies of
soils. The profile described is representative of map-
ping units in a series. If the profile of a given mapping
unit is different from the one described for the series,
the differences are apparent in the name of the
mapping unit, or the differences are stated in describ-
ing the mapping unit. Color terms are for moist soil
unless otherwise stated.
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Figure 5.~—The soils in the fields are in the Carlisle-Palms association. These soils are organic and are cleared and drained to grow
vegetable crops.

As mentioned in the section “How This Survey Was
Made,” not all mapping units are members of a soil
series. Fluvaquents and Ochrepts, for example, do not
belong to a soil series. Nevertheless, this mapping unit
is listed in alphabetic order along with the soil series.

Preceding the name of each mapping unit is a
symbol that identifies the mapping unit on the detailed
soil map. Listed at the end of each description of a
mapping unit is the capability unit, range site, and
woodland suitability group in which the mapping
unit has been placed. The page where each capability
unit, range site, woodland group, or other interpreta-
tive group is described is listed in the “Guide to Map-
ping Units” at the back of this survey.

The acreage and proportionate extent of each
mapping unit are shown in table 1. Many of the terms
used in describing soils can be found in the Glossary,
and more detailed information about the terminology
and methods of soil mapping can be obtained from
the Soil Survey Manual (7).}

Alden Series

The Alden series consists of deep, very poorly
drained soils that formed in glacial till. These soils
generally are in saucer-shaped, nearly level depres-
sions in the uplands and along the headwaters of low
gradient streams.

In a representative profile the surface layer is very
dark brown silt loam about 8 inches thick. The subsoil

lIt;'t;lic numbers in parentheses refer to Literature Cited,
p. 11

is friable mottled gray light silty elay loam about 17
inches thick. The underlying material to a depth of 60
inches is firm mottled gray shaly silty clay loam.

The available water capacity is moderate to high.
Permeability is moderately slow. The water table re-
mains at or near the surface until early in summer.
In dry periods in midsummer, the water table recedes
to a depth of more than 80 inches, but it rises after
each prolonged rain. The water table affects the root
zone, which, unless the soils are drained, extends in
most places to a depth of 10 to 15 inches.

Representative profile of Alden silt loam, in a cul-
tivated field in the town of Pulteney, 1 mile east of
Prattsburg-Pulteney town line on Brockman Hill Road:

Ap—0 to 8 inches; very dark brown (10YR 2/2) silt loam;
moderate medium granular structure; very friable;
many roots; 3 percent coarse fragments; slightly
acid; abrupt smooth boundary.

B21g—8 to 12 inches; gray (10YR 5/1) light silty clay loam;
few fine faint brown (10YR 5/3) mottles along root
channels; moderate fine subangular blocky strue-
ture; friable; few roots; few fine pores; 5 percent
coarse fragments; slightly acid; clear wavy bound-

ary.

B22g—12 to 25 inches; gray (10YR b5/1) light silty clay
loam; common medium distinet yellowish brown
(10YR 65/4) and brown to dark brown (10YR 4/3)
mottles; massive; friable; few fine pores with
clay linings; 5 percent coarse fragments; neutral;
gradual wavy boundary.

IICg—25 to 60 inches; gray (N 5/0) shaly light silty clay
loam; few fine distinct brown (10YR 5/3) mottles;
massive; firm; few fine pores; 20 percent coarse
fragments; neutral.

Depth to bedrock is more than 60 inches. The solum is
24 to 36 inches thick. Coarse fragments make up as much
as 10 percent of the solum and 16 to 25 percent of the C
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TABLE 1.—Approximate acreage and proportionate extent of the soils

11

s?!{:l?ol Soil name Acres Eg;‘t syn?l?ol Soil name Acres I::;t
Ac Alden silt loam 3,695 04 || LeC Lordstown channery silt loam, 12 to 20
AlA Alton gravelly fine sandy loam, 0 to 3 percent slopes 27,210 3.0
percent slopes 6,316 .6 || LRE Lordstown-Arnot association, steep....... ﬁ 89,300 4.4
AlB Alton gravelly fine sandy loam, LRF Lordstown-Arnot association, very
undulating 5,250 b steep 87,786 7.6
ARC | Arnot channery silt loam, 2 to 20 MaB  |Madrid fine sandy loam, undulating.....{ 1810 | .1
percent slopes 30,385 3.4 [{ MaC Madrid fine sandy loam, rolling ......_._] 310 ¢
At Atherton silt loam 845 .1 |{ MdB Mardin channery silt loam, 2 to 8
BaB Bath channery silt loam, 8 to 12 percent slopes i 50,010 5.6
percent slopes 9,216 1.0 || MdC Mardin channery silt loam, 8 to 15
Bath channery silt loam, 12 to 20 percent slopes 85,080 9.6
BaD percent slopes 7,620 8 || mdD Mardin channery silt loam, 15 to 26
BaC Bath channery silt loam, 20 to 30 percent slopes 44,795 | 6.0
percent slopes 6,820 .6 |j MdD3 Mardin channery silt loam, 8 to 256 J
BBE Bath soils, steep 11,615 1.3 percent slopes, severely eroded ... _. 1,906 2
BrA Braceville gravelly silt loam, 0 to 3 MhC3 Mardin-Ovid complex, 3 to 15 percent
percent slopes 2,880 3 slopes, severely eroded .. ...} 1,120 1
BrB Braceville gravelly silt loam, 3 to 8 MnB Mardin and Volusia channery silt
percent slopes 160 () loams, silty substratum, 2 to 6
Ce Canandaigua silt loam .| 680 1 percent slopes 486 1
CbB Canaseraga silt loam, 2 to 6 percent MnC Mardin and Volusia channery silt
slopes 890 a loams, silty substratum, 6 to 12
cbC Canaseraga silt loam, 6 to 12 percent percent slopes 4,660 b
slopes 665 1 || Me Middlebury silt loam 5,760 8
Ce Carlisle muck 2,400 2 [ MrB Morris channery silt loam, 2 to 8
Ch Chenango channery silt loam, fan._____| 17,065 1.9 percent slopes 8,076 3
ck Chippewa channery silt loam ... 5,890 8 || MC Morris channery silt loam, 8 to 16
CoC Collamer silt loam, rolling ______ . __] 595 1 percent slopes 2,846 3
DuC Dunkirk silt loam, rolling ___. 846 .1 || MS8 Morris extremely stony soils, gently
DuD Dunkirk silt loam, hilly__._.__________] 250 () sloping 4,626 .6
Ed Edwards muck 716 .1 || NgB Niagara silt loam, 2 to 6 percent
FL Fluvaquents and Ochrepts ... 25,085| 2.8 slopes 666 1
FrB Fremont silt loam, 2 to 8 percent oc Ochrepts and Orthents ... .| 9,360 1.0
slopes 17,0565 1.9 j| OgB Oquaga channery silt loam, 3 to 12
HfB Hornell-Fremont silt loams, 1 to 6 percent slopes 5,805 .6
percent slopes 6,666 .7 |l ogc Oquaga channery silt loam, 12 to 20
HfC Hornell-Fremont silt loams, 6 to 12 percent slopes 8,656 4
percent slopes 14,965 1.7 |} OgD Oquaga channery silt loam, 20 to 30
HgD Hornell and Fremont silt loams, 12 percent slopes 2,440 .8
to 20 percent slopes ... .| 11,315 1.8 |JovB Ovid silt loam, 2 to 6 percent slopes.._____] 625 1
HHE Hornell and Fremont silt loams, steep_..] 15,6156 1.7 || Ov«C Ovid silt loam, 6 to 12 percent slopes..... 870 1
HkD3 Hornell and Fremont silty clay loams, Pa Palms muck 1,350 d
6 to 20 percent slopes, severely Rh Red Hook silt loam 2,250 2
eroded 766 d || se Scio silt loam 1,480 2
HoA Howard gravelly loam, 0 to 8 percent Tg Tioga silt loam 6,990 8
slopes 8,645 4 || TuB Tuller, channery silt loam, 0 to 6
HoB Howard gravelly loam, undulating .. 12,190 14 percent slopes 8,470 4
HoC Howard gravelly loam, rolling ...} 5,000 .6 || TvC Tuller channery silt loam, 6 to 12
HpD Howard-Dunkirk complex, hilly .| 2,855 3 percent slopes 665 1
HrB Howard-Madrid complex, undulating. ... 11,230 1.2 j| Un Unadilla silt loam 2,716 3
HrC Howard-Madrid complex, rolling. ...} 13,260 1.5 || voB Volusia channery silt loam, 3 to 8
HrD Howard-Madrid complex, 20 to 30 percent slopes 66,626 7.4
percent slopes 10,000 1.1 |} VoC Volusia channery silt loam, 8 to 15
HD Howard and Alton gravelly soils, 20 percent slopes 106,260 | 11.7
to 30 percent slopes ...} 8,626 4 |{VveD Volusia channery silt loam, 15 to 25
HtE Howard and Alton gravelly soils, 830 percent slopes 17,366 1.9
to 45 percent slopes .| 8,485 4 || Wa Wallington silt loam . | 1,160 1
KaA Kanona silty clay loam, 0 to 2 percent We Warners silt loam 196 @)
slopes 330 ™) [{Wn Wayland silt loam 10,755 1.2
KaB Kanona silty clay loam, 2 to 6 percent WoB Wellboro channery silt loam, 2 to 8
slopes 2,610 3 percent slopes 3,770 4
KaD Kanona silty clay loam, 6 to 20 percent WoC Wellsboro channery silt loam, 8 to 16
slopes 9,150 1.0 percent slopes 3,100 3
LoB Lackawanna channery silt loam, 3 WoD Wellsboro channery silt loam, 15 to 25
to 12 percent slopes ... .| 1,266 1 percent slopes 845 d
LaC Lackawanna channery silt loam, 12 Cut and fill land 736 1
to 20 percent slopes ... ...} 710 A Gravel pits 600 A
1c Lacktawanila-Wellsboro association, 2 895 Water 2,615 3
extremely stony ,8 .3 — el
LoB Lordstown channery silt loam, 8 to 12 Total 901,120 1100.0
percent slopes 18,640 2.1

! Less than 0.1 percent.
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horizon. In undisturbed areas O1 or O2 horizons are 2 to 6
inches thick over an Al horizon.

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. Reaction ranges from slightly acid to
neutral.

The Bg horizon has hue of 10YR or 2.5Y, value of 4 to 6,
and chroma of 0 to 2. It ranges from silt loam to light silty
clay loam and is slightly acid or neutral.

The Cg horizon is similar to the B horizon in color. It
ranges from channery or shaly silty clay loam to loam. The
C horizon is neutral to moderately alkaline and is calcare-
ous in places in the lower part.

Alden soils are in a drainage sequence with well drained
Bath soils, moderately well drained Mardin soils, somewhat
poorly drained Volusia soils, and poorly drained Chippewa
soi%s. Alden soils are wetter and lack the fragipan of these
80118.

Aa—Alden silt loam. This is a nearly level soil in
saucer shaped depressions and long narrow areas
along drainageways on uplands throughout the county.
The areas are commonly round or elongated and are
generally 1 to 10 acres in size.

Included with this soil in mapping were small areas
of somewhat poorly drained Volusia soils and poorly
drained Chippewa soils and small areas along drainage-
ways and in depressions that have thin alluvial de-
posits. Many areas have a stony surface.

This soil is not suited to farming unless it is arti-
ficially drained. Some areas can be drained and used
for row crops, hay, or pasture, but drainage outlets
are generally difficult to locate. Most areas have excel-
lent sites for ponds or for wildlife developments. Wet-
ness and ponding limit the use of this soil. Capability
subclass IVw; woodland subclass 5w.

Alton Series

The Alton series consists of deep, well drained and
somewhat excessively drained soils that formed in
glacial outwash deposits that were dominantly sand-
stone but contained some limestone. These soils are
on nearly level to steep outwash plains, kames, and
stream terraces in valley areas.

In a representative profile the surface layer is very
dark grayish brown gravelly fine sandy loam about
6 inches thick. The subsoil is very friable very gravelly
sandy loam about 30 inches thick; in the upper 12
inches the subsoil is yelowish brown, and in the lower
18 inches it is brown. The underlying material to a
depth of 60 inches is loose yellowish brown very
gravelly loam.

The available water capacity is low to moderate.
Permeability is rapid. The root zone in most places
extends to a depth of 30 inches, but it is not restricted
to that depth. If the soils are not limed, the surface
layer is strongly acid.

Representative profile of Alton gravelly fine sandy
loam, undulating, in a cultivated field 1 mile south of
village of Savona, on old Savona-Campbell Road:

Ap—0 to 6 inches; very dark grayish brown (10YR 3/2)
gravelly fine sandy loam; weak fine granular struc-
ture; very friable; many roots; 25 percent coarse
fragments; strongly acid; abrupt smooth boundary.

B21-—6 to 18 inches; yellowish brown (10YR 5/4) very
gravelly sandy loam; weak fine subangular blocky
structure; very friable; common roots; 40 percent
coarse fragments; medium acid; gradual wavy
boundary.

B22—18 to 86 inches; brown (10YR 5/3) very gravelly
sandy loam; very weak medium subangular blocky

structure; very friable; few roots; 40 percent
coarse fragments; medium acid; gradual wavy
boundary.

1IC—86 to 60 inches; yellowish brown (10YR 5/4) very
gravelly sandy loam; single grained; loose; few
roots; 60 percent coarse fragments; slightly acid.

Depth to bedrock is more than 5 feet. The solum is 30 to
50 inches thick. Coarse fragments that are mainly gravel
but include cobbles and flagstones make up to 35 to 50 per-
cent of the B horizon and 50 to 60 percent of the C horizon,
Free carbonates are between depths of 40 and 80 inches.

The Ap horizon has hue of 10YR, value of 8 to 4, and
chroma of 2 to 4. It is very strongly acid or strongly acid.

The B horizon has hue of 10YR, value of 4 or 5, and
chroma of 3 or 4. It ranges from sandy loam to loam and
from strongly acid to neutral.

The C horizon has hue of 10YR, value of 4 or §, and
chroma of 2 to 4. It ranges from very gravelly sandy loam
to loamy sand, or it is stratified gravel and sand. It is
medium acid to neutral in the upper part and increases to
mildly alkaline in the lower part.

Alton soils are near well drained Unadilla soils, and
moderately well drained Braceville soils. They are more
sandy than Howard and Unadilla soils and are better drained
than Braceville soils.

AlA-—Alton gravelly fine sandy loam, 0 to 3 percent
slopes. This nearly level soil is on glacial outwash ter-
races that are mainly in the major valleys. The areas
are generally long and narrow and are 10 acres or
more in size.

Included with this soil in mapping were small
areas, in depressions, of Braceville soils, which are
wetter than this Alton soil, Unadilla soils, on terraces,
which are more silty than this Alton soil, and spots of
well drained Tioga soils in narrow meandering channels
of flood plains.

This soil is suited to most of the crops commonly
grown in the county, including hay, pasture, and trees.
It is well suited to early vegetable crops grown under
irrigation because drainage is favorable. Deep roqted
crops are preferred on this soil for general cropping.
This soil is a source of sand and gravel and is in
parts of most urban communities. It is very favorabl
to use for urban development., :

This soil can be worked early in spring. The use of
winter cover crops or crop residue helps protect the
soil surface from soil and water loss. Capability sub-
class IIs; woodland subclass 3o.

AlB—Alton gravelly fine sandy loam, undulating.
This undulating soil is mainly in areas of kettle and
kame glacial outwash terraces and valley tramg.
Slopes are short and range from 3 to 12 percent. This
soil has the profile described as representative of the
series.

Included with this soil in mapping were small areas
in depressions of Braceville soils, which are slightly
wetter than this Alton soil, and spots on fans of
Chenango soils, which are more loamy than this Alton
soil.

This soil is suited to most cultivated crops, hay,
pasture, and trees. It is a source of sand and gravel
and is in parts of most urban communities. It is
generally a favorable soil to use for urban develop-
ments.

This soil tends to be droughty. Complex slopes are
common and they restrict contouring. The no plow
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system is well suited to these slopes. The hazard of
erosion is moderate if the soil is cultivated and not
protected. Winter cover crops and the use of crop
residues help reduce soil and water loss. Capability
subclass Ils; woodland subclass 3o.

Arnot Series

The Arnot series consists of shallow, well drained
and moderately well drained soils that formed in a thin
mantle of glacial till. These soils are on convex, nearly
level to very steep uplands.

In a representative profile the surface layer is dark
grayish brown channery silt loam about 7 inches thick.
The subsoil is friable yellowish brown very channery
silt loam about 10 inches thick and is faintly mottled
in the lower part. Underlying the subsoil at a depth
of 17 inches is sandstone bedrock (fig. 6).

The available water capacity is low. Permeability
is moderate. In wet periods water is perched above the
bedrock in places. The bedrock is commonly shattered
and highly jointed, permitting rapid infiltration of
free water. The root zone extends to a depth of 10
to 20 inches above the bedrock. If the soils are not
limed, the surface layer is strongly acid.

Representative profile of Arnot channery silt loam,
2 to 20 percent slopes, in a cultivated field in the town
of Hornby, approximately 14 mile south of hamlet of
Hornby, and 1,500 feet east of County Route 41:

Ap—o0 to 7 inches; dark grayish brown (10YR 4/2) chan-
nery silt loam; moderate fine granular structure;
very friable; many roots; 30 percent coarse frag-
ments; strongly acid; clear smooth boundary.

B21—7 to 15 inches; yellowish brown (10YR 5/4) very chan-
nery silt loam; weak fine subangular blocky struc-
ture; friable; many roots; few fine pores; 40 per-
cent coarse fragments; medium acid; clear smooth
boundary.

Figure 6.—Arnot soils are underlain by sandstone bedrock that
fractures into flat fragments,

B22--15 to 17 inches; yellowish brown (10YR 5/4) very
channery silt loam; common medium faint brown
(10YR 5/8) mottles; weak thin platy structure;
friable; few roots; many fine pores; 60 percent
coarse fragments; strongly acid; abrupt smooth
boundary.

R—17 inches; olive gray (6Y 4/2) fine grained sandstone
bedrock.

Depth to bedrock ranges from 10 to 20 inches. The solum
is 10 to 20 inches thick. It is medium acid to very strongly
acid. Coarse fragments that are dominantly thin and fiat
make up 35 to 50 percent of the solum.

The Ap horizon has hue of 5YR to 10YR, value of 3 or 4,
and chroma of 2 or 3.

The B horizon has hue of 5YR to 2.5Y, value of 4 or 5,
and chroma of 3 to 6. The horizon above the bedrock is silt
loam or loam that is mottled in many profiles. Reaction is
medium acid or strongly acid. A few profiles have a thin C
horizon of rock fragments and silt loam. The bedrock ranges
from massive sandstone to interbedded sandstone, siltstone,
and shale. 1t is reddish, olive, or gray.

Arnot soils are near Lordstown and Tuller soils. Arnot
goils are shallower to bedrock than Lordstown soils and are
drier than Tuller soils,

ARC—Arnot channery silt loam, 2 to 20 percent
slopes. This nearly level to moderately steep soil is on
the sides of the long narrow ridges in the uplands. The
areas range from a few acres to more than 100 acres
in size. This soil has a profile similar to the one
described as representative of the series, but in the
southwestern corner of the county the soils are
redder.

Included with this soil in mapping were areas of
moderately deep, well drained Lordstown and Oquaga
soils in steeper areas and somewhat poorly drained and
poorly drained Tuller soils and somewhat poorly
drained Hornell soils in flatter areas. Also included
were rock outerops and small areas of moderately well
drained Mardin soils and, in the southern part of the
county, small areas of redder, well drained Lacka-
wanna soils and redder, moderately well drained Wells-
boro soils.

This soil is droughty because it is shallow to bed-
rock. It is generally better suited to early maturing
grain crops that can tolerate droughtiness. This soil
gan be used for cultivated crops, hay, pasture, and
rees.

Slopes of more than 15 percent are difficult and
hazardous to work and are better left in sod or trees.
Renovating and working the soil across the slope to
protect it from soil and water loss are important in
reseeding forage crops. Maintaining surface mulches

and working across the slope are suitable practices

in row cropping and in renovating the soil. Capability
subclass IVe; woodland subclass 4d.

Atherton Series

The Atherton series consists of deep, poorly drained
and very poorly drained soils that formed in glacial
outwash deposits that were dominated by sandstone
and a little limestone. These soils are nearly level and
are in depressional areas on glacial outwash terraces
and older stream terraces.

In a representative profile the surface layer is very
dark gray silt loam about 9 inches thick. The sub-
soil is about 29 inches thick; in the upper 13 inches
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it is friable mottled gray silt loam, and in the lower 16
inches it is friable mottled dark yellowish brown
gravelly silt loam. The underlying material from a
depth of 38 to 60 inches is friable mottled dark grayish
brown gravelly loam.

The available water capacity is moderate to high.
Permeability is moderate. The water table is at or
near the surface most of the year. The root zone in most
places is restricted to a depth of 10 to 15 inches. Nitro-
gen is plentiful in Atherton soils, but it is released
very slowly when the soils are wet and cold. If the
soils are not limed, the surface layer is medium acid
to slightly acid.

Representative profile of Atherton silt loam, in a
hayfield in the town of Bath, 100 feet east of State
11}ou‘ce 415 and 25 feet north of Bath-Campbell town
ine:

Ap—0 to 9 inches; very dark gray (10YR 3/1) silt loam;
few medium distinet dark red (2.6YR 3/6) mottles;
moderate coarse granular structure; friable; many
fine roots; common fine pores; no coarse fragments;
medium acid; abrupt smooth boundary.

B21g—9 to 22 inches; gray (6YR 65/1) silt loam; many
medium distinet light olive brown (2.5Y 5/4) mot-
tles; massive; friable; few fine roots in upper 6
inches; few fine pores; b percent coarse fragments;
medium acid; clear wavy boundary.

1IB22g—22 to 88 inches; dark yellowish brown (10YR 4/4)
gravelly silt loam; many medium and coarse dis-
tinet gray (10YR b5/1) mottles; massive; friable;
no roots; few pores; 25 percent coarse fragments;
slightly acid; clear smooth boundary.

IICg—388 to 60 inches; dark grayish brown (10YR 4/2)
ravelly loam; common medium distinet gray
10YR 5/1) and common coarse distinct yellowish

brown (10YR b5/6) mottles; massive; friable; few
pores; 25 percent coarse fragments; slightly acid.

The solum is 20 to 44 inches thick. Coarse fragments
make up 1 to 20 percent of the horizons above a depth of
20 inches and b to 85 percent of the horizons that are at a
depth of 20 to 40 inches. Reaction ranges from strongly
acid to neutral in the Ap and B horizons and from medium
acid to mildly alkaline in the IIB and IIC horizons.

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2,

The B horizon has hue of 5Y to 10YR, value of 4 or 5, and
chroma of 1 to 4. It is friable or firm, has common or many,
distinct or prominent mottles, and ranges from loam to silty
clay loam. Coarse fragments make up as much as 30 percent
of the horizon.

The C horizon consists of layers of gravel intermingled
with layers ranging from sand to silty clay and having some
or no gravel,

Atherton soils are in a drainage sequence with well drained
and somewhat excessively drained Alton soils, moderately
well drained Braceville soils, and somewhat poorly drained
Red Hook soils.

At—Atherton silt loam. This nearly level soil is in
low areas on outwash terraces throughout the county.
The areas are commonly long and narrow and are
seldom more than 5 acres in size.

Included with this soil in mapping were small areas
of somewhat poorly drained Red Hook soils, some-
what poorly drained Wallington soils, and very poorly
drained and poorly drained Wayland soils. Also in-
cluded because of their small acreage were small areas
of poorly drained and very poorly drained sandy soils
in the northern part of the county.

This soil is well suited to dugout ponds or marsh
developments. In undrained areas it is suited to pasture

and provides some grazing, mostly late in summer.
This soil is too wet to be used for crops unless it is
artificially drained. In the undrained areas it is too
wet for those tree species commonly available for
Elanting’. Capability subclass IVw; woodland subclass
w.

Bath Series

The Bath series consists of deep, well drained soils
that formed in glacial till that was derived mainly
from sandstone and siltstone. These soils are gently
sloping to steep and are on uplands at higher eleva-
tions in the north-central part of the county. They
have a very firm, brittle fragipan at a depth of 26 to
36 inches.

In a representative profile the surface layer is pink-
ish gray channery silt loam about 5 inches thick. The
subsoil is about 86 inches thick. In the upper 9 inches
it is very friable strong brown channery silt loam; in
the 9 inches below that it is friable yellowish brown
channery silt loam; in the next 8 inches it is friable
light olive brown channery loam; and in the lower 10
inches there is a very firm olive brown channery loam
fragipan. The underlying material to a depth of 60
inches is firm grayish brown channery loam. Fractured
bedrock is at a depth of 60 inches.

The available water capacity is moderate above the
fragipan. The water table is perched above the slowly
permeable fragipan for brief periods in the spring.
The root zone in most places is restricted to the
friable, well aerated surface layer and subsoil above
the fragipan. If the soils are not limed, the surface
layer is very strongly acid to medium acid.

Crops respond well to applications of lime and
fertilizer. Bath soils contain many hard, angular,
channery, and flaggy fragments and sandstone that in-
terfere with some tillage and harvesting operations.

Representative profile of Bath channery silt loam,
3 to 12 percent slopes, in a wooded area in the town of
Wayland, 8 miles southwest of village of Cohocton on
Potter Hill:

02—1 to 0 inches; black (N 2/0) decomposed organic ma-
terial; strong medium granular structure; very fri-
able; many fine roots; strongly acid; abrupt smooth
boundary.

A2-—0 to b inches; pinkish gray (7.65YR 6/2) channery silt
loam; moderate fine and medium subangular blocky
structure; friable; many medium roots; many medi-
um and large pores; 15 percent coarse fragments;
strongly acid; clear smooth boundary.

B21—5 to 14 inches; strong brown (7.5YR 5/6) channery
silt loam; moderate fine subangular blocky struc-
ture; very friable; many medium roots; common
medium and few large pores; 15 percent coarse
fragments; strongly acid; clear smooth boundary.

B22-—14 to 23 inches; yellowish brown (10YR 5/6) channery
gilt loam; moderate fine and medium subangular
blocky structure; friable; common fine roots; many
medium and large pores; 15 percent coarse frag-
ments; strongly acid; clear wavy boundary.

B23—23 to 31 inches; light olive brown (2.5Y 5/4) channery
loam; weak medium subangular blocky structure;
friable; few fine roots; common medium and large
pores; 20 percent coarse fragments; strongly acid;
clear wavy boundary.

Bx—31 to 41 inches; olive brown (2.6Y 4/4) channery loam;
weak very coarse prismatic structure; massive
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within prisms; very firm; brittle; few roots along
prism faces; few medium and large pores with thin
clay linings; 856 percent coarse fragments; medium
acid; clear wavy boundary.

C—41 to 60 inches; grayish brown (2.5Y 65/2) channery
loam; massive; firm; common medium pores; 35
percent coarse fragments; medium acid; abrupt
smooth boundary.

R—60 inches; fractured siltstone bedrock.

Depth to bedrock is 6 feet or more. The solum is 40 to
60 inches thick. Depth to the top of the fragipan ranges
from 26 to 86 inches. Coarse fragments make up to 16 to 30
percent of the material above the fragipan and 25 to 50 per-
cent of the fragipan and C horizon. Reaction ranges from
very strongly acid to medium acid in the horizons above the
fragipan, from very strongly acid to slightly acid in the
fragipan, and from strongly acid to moderately alkaline
in the C horizon.

The Ap horizon has hue of 10YR or 2.6Y, value of 3 or 4,
and chroma of 2 or 8. The A2 horizon has hue of 7.5YR to
2.5Y, value of 5§ or 6, and chroma of 2 or 3.

The B2 horizon has hue of 7.5YR to 2.6Y, value of 4 to 6,
imd chroma of 4 to 6. It is channery loam or channery silt
oam.

The Bx and C horizons are similar to the B2 horizon in
color, but the texture ranges from channery silt loam to
channery sandy loam,

Bath soils are in a drainage sequence with moderately
well drained Mardin soils and somewhat poorly drained
Volusia soils. Bath soils are deeper to bedrock than mod-
erately deep Lordstown soils.

BaB—Bath channery silt loam, 3 to.12 percent slopes.
This gently sloping or undulating soil is on convex
side slopes on higher plateau areas of uplands where it
receives little or no runoff from adjacent soils. The
areas are irregular in shape and variable in size. This
soil has a profile similar to the one described as rep-
resentative of the series, but in many places it has
been cultivated and has a very dark grayish brown to
brown surface layer 6 to 10 inches thick.

Included with this soil in mapping were small areas
of similar but wetter Fremont, Mardin, and Volusia
soils that are generally on lower landscapes where
some runoff accumulates and delays tillage operations
unless these soils are drained. Also included were spots
of moderately deep, well drained Lordstown soils.

This soil is suited to cultivated crops, hay, pasture
and trees. It is well suited to most crops used in dairy
farming and can be used for edrly-season crops, in-
cluding potatoes and peas.

Stone fragments are dominantly flat and separate
well from potatoes during mechanical harvesting, but
they cause excessive wear of farm equipment. The
hazard of erosion is slight to moderate if this soil is cul-
tivated and not protected. Contour tillage and strip-
cropping, diversions to break long slopes, and crops
that provide winter cover help control erosion and loss
of water. Keeping tillage to a minimum and using
crop residue also help control erosion. Capability sub-
class ITe; woodland subclass 3o.

BaC—Bath channery silt loam, 12 to 20 percent
slopes. This sloping and moderately steep soil is in
long areas on ridges or sides of ridges that are in
higher areas of the plateau where runoff does not ac-
cumulate. The areas vary in size.

Included with this soil in mapping were small
areas of similar but wetter Mardin soils in lower

areas where some runoff accumulates and spots of
moderately deep, well drained Lordstown soils.

This soil is suited to cultivated crops, hay, pasture,
and trees. It is used mainly for grain and hay crops
in support of dairy farming. Some row crops are
grown.

The use of large tillage and harvesting equipment
is difficult. The hazard of erosion is severe if this soil
is cultivated and not protected. Contour tillage and
stripcropping and grassed waterways are needed to
control erosion and conserve moisture. Keeping tillage
to a minimum, growing a cover crop, and using crop
residue help maintain soil structure and increase the
rate of water intake. If row crops are grown, planting
in surface mulch of plant residue, using no-plow tillag_e,
and keeping tillage to a minimum help protect the soil.
Capability subclass I1le; woodland subclass 3r.

BaD—Bath channery silt loam, 20 to 30 percent
slopes. This moderately steep soil is on side slopes of
hills and ridges in higher areas of the plateau where
runoff does not accumulate. The areas are long and
narrow and are about 80 to 60 acres in size.

Included with this soil in mapping were small areas
of similar but wetter Mardin soils in lower areas
where some runoff water accumulates and spots of
moderately deep, well drained Lordstown soils and
shallow, well drained and moderately well drained
Arnot soils.

This soil is suited to hay, pasture, and trees. Large
areas are in forest, and others are idle.

The hazard of erosion is very severe if this soil is
cultivated and not protected. Slopes make the use of
tillage and harvesting equipment difficult and hazard-
ous. Tillage operations should be used mainly to ren-
ovate hay crops and pasture sod. If row crops are
grown, a cropping system that includes no-plow
planting and that maintains crop residue on the
surface helps protect these soils. If slope permits,
contour tillage or stripcropping can also be used. Capa-
bility subclass IVe; woodland subclass 3r.

BBE—Bath soils, steep. These soils are on side slopes
of drainage dissections in the plateau. The areas are
long and narrow and are about 10 to 70 acres in size.
Slopes are mainly between 80 and 45 percent but range
to as much as 50 percent. These soils have a profile
similar to the one described as representative of the
series, but the surface layer is channery silt loam or
loam.

Included in mapping were small areas of Lacka-
wanna soils, which are similar to Bath soils but are
reddish in color, and spots of moderately deep, well
drained Lordstown and Oquaga soils and shallow Ar-
not soils,

These soils are not suited to cultivated crops because
of steepness and the excessive hazard of erosion. In
most areas these soils are in trees. In a few cleared,
droughty areas they provide some native pasture, and
in others they are idle and reverting to brush.

Steep slopes make the use of machinery difficult and
hazardous during logging operations. The hazard of
erosion is severe. Capability subclass Vle; woodland
subclass 3r.
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Braceville Series

The Braceville series consists of deep, moderately
well drained soils that formed in water-sorted mate-
rials from glacial outwash deposits that were dominant-
ly sandstone. These soils are nearly level to gently
sloping and are on glacial outwash terraces, fans, and
water-sorted moraines throughout the county along
the major rivers and streams.

In a representative profile the surface layer is
dark brown gravelly silt loam about 8 inches thick.
The subsoil is about 28 inches thick. In the upper 10
inches it is dark yellowish brown gravelly loam; in
the 6 inches below that it is mottled brown gravelly
silt loam; and in the lower 12 inches it has a mottled
olive brown firm gravelly silt loam fragipan. The
underlying material to a depth of 60 inches is gray-
ish brown stratified sand and gravel.

The available water capacity is low to moderate.
Permeability is moderate above the fragipan and mod-
erately slow or slow in the fragipan. In spring and in
other wet periods, a temporary high water table is
present. In the early growing season the root zone in
most places extends to a depth of 24 inches. If the
soils are not limed, the surface layer is very strongly
acid to medium acid.

Representative profile of Braceville gravelly silt
loam, 0 to 8 percent slopes, in a cultivated field in the
town of Campbell, about 14 mile north of the village
of Campbell:

Ap—0 to 8 inches; dark brown (10YR 38/3) gravelly silt
loam; strong fine granular structure; very friable;
many roots; 15 percent coarse fragments; very
strongly acid; abrupt smooth boundary.

B21—8 to 18 inches; dark yellowish brown (10YR 4/4)
gravelly loam; weak medium subangular blocky
structure; very friable; many roots; 15 percent
coarse fragments; strongly acid; clear wavy bound-

ary.

B22—18 to 24 inches; brown (10YR 5/3) gravelly silt loam;
common medium distinet brownish yellow (10YR
6/6) and gray (10YR 5/1) mottles; weak medium
subangular blocky structure; friable; few roots;
few fine pores; 26 percent coarse fragments; me-
dium acid; clear wavy boundary.

Bx—24 to 36 inches; olive brown (2.6Y 4/4) gravelly silt
loam; common medium distinct gray (Y 5/1) and
olive (6Y 5/3) mottles; massive; firm; brittle; com-
mon fine pores with clay linings in some pores; 30
percent coarse fragments; medium acid; clear wavy
boundary.

IIC—36 to 60 inches; grayish brown (10YR 5/2) stratified
sand and gravel; single grained; medium acid.

The solum is 30 to 40 inches thick. It is very strongly
acid to medium acid, and the substratum ranges from
strongly acid to slightly acid. Depth to the fragipan ranges
from 15 to 30 inches. Coarse fragments are present through-
out the soil and make up 1 to 30 percent of the horizons
above the Bx horizon and 20 to 40 percent of the Bx horizon.

The Ap horizon has hue of 10YR, value of 3 or 4, and
chroma of 2 or 3.

The B2 horizons have hue of 10YR or 2.5Y, value of
4 or b, and chroma of 3 or 4. They range from silt loam to
gravelly sandy loam and are strongly acid or medium acid.
The Bx horizon has hue of 10YR or 2.5Y, value of 4 or 5,
and chroma of 3 or 4. It is firm or very firm gravelly silt
loam or gravelly loam.

The IIC horizon is stratified sand and gravel and ranges
from medium acid to neutral.

Braceville soils are near Alton, Red Hook, and Scio
goils., Braceville soils are wetter than Alton soils and

better drained than Red Hook soils, Braceville soils have
1c:ﬁarase fragments and a fragipan; Scio soils do not have
ese.

BrA—DBraceville gravelly silt loam, 0 to 3 percent
slopes. This nearly level soil is in concave areas on
gravelly terraces. The areas are generally less than 10
acres in size. This soil has the profile described as
representative of the series.

Included with this soil in mapping were a few wet-
ter spots and small areas of somewhat poorly drained
Red Hook soils and a moderately well drained soil that
has 16 to 89 inches of silt over a gravelly substratum
and the level areas of Chenango fans.

This soil is suited to cultivated crops, pasture, and
trees. The main limitation is wetness in spring which
delays planting in some places and limits the choice
of crops. Artificial drainage can be used to overcome
wetness. Minimum tillage, cover crops, and sod crops
help maintain good tilth. Seasonal wetness and the
moderately slowly to slowly permeable fragipan are the
major limitations to many nonfarm uses. Capability
subclass ITw; woodland subclass 2o.

BrB—Braceville gravelly silt loam, 3 to 8 percent
slopes. This gently sloping soil is in areas of the termi-
nal moraine south of Dansville. The areas are generally
oblong, concave, and less than 10 acres in size.

Included with this soil in mapping were small areas
of well drained Dunkirk and Madrid soils and a deep
silty soil that has a profile similar to the one described as
representative of the Braceville series but contains no
gravel,

This soil is suited to cultivated crops, hay, pasture,
and trees. Erosion is a problem on the silty soils. Con-
tour tillage and the use of crop residue allow more in-
tensive use of these soils by conserving moisture and
checking soil losses on long slopes. Terraces, diversion
ditches, and contour stripcropping also help control
erosion and conserve moisture. Seasonal wetness and
the moderately slowly to slowly permeable fragipan are
the major limitations to many nonfarm uses. Capability
subclags IIw; woodland subclass 2o.

Canandaigua Series

The Canandaigua series consists of deep, poorly
drained soils that formed in lacustrine deposits of silt,
very fine sand, and clay. These soils are in nearly level
or slightly depressed areas on lake plains.

In a representative profile the surface layer is very
dark grayish brown silt loam about 9 inches thick. The
subsoil is mottled gray silt loam about 17 inches thick.
The substratum from a depth of 26 to 60 inches is mot-
tled grayish brown silt loam.

The available water capacity is high. Permeability
is moderately slow. A high water table is near the
surface for long periods. The root zone in undrained
areas is restricted mostly to the subsoil, but in drained
areas it extends to a depth of 15 to 20 inches. The soils
contain very large amounts of nitrogen, but the nitro-
gen is very slowly available to the plants if the soils
are not drained. Prolonged wetness is a major limita-
tion to farm and nonfarm uses.

Representative profile of Canandaigua silt loam, in
an idle field in the town of Wheeler, 200 feet west of
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Dineharts Crossing Road, 1 mile south of Beans Sta-
tion:

Ap—0 to 9 inches; very dark grayish brown (10YR 8/2) silt
loam; weak fine subangular blocky structure; fri-
al;le; many fine roots; 1 percent coarse fragments;
slightly acid; abrupt smooth boundary.

B21g—9 to 17 inches; gray (10YR 5/1) silt loam; many
medium distinct yellowish brown (10YR 5/8) and
few medium distinct grayish brown (10YR 5/2)
mottles; weak very coarse prismatic structure part-
ing to weak coarse subangular blocky; friable;
common fine roots; few fine pores; thin clay films
in pores; 1 percent coarse fragments; neutral;
gradual wavy boundary.

B22g—17 to 26 inches; gray (10YR 5/1) silt loam; common
medium distinet grayish brown (10YR 5/2) and
yellowish brown (10YR 5/8) mottles; weak very
coarse prismatic structure; friable; few fine roots;
few fine pores; thin clay films in pores; no coarse
fragments; neutral; gradual wavy boundary.

C1—26 to 34 inches; grayish brown (10YR 5/2) silt loam;
common medium distinct gray (10YR 5/1) and yel-
lowish brown (10YR 5/8) mottles; massive; fri-
able; few fine roots; few fine pores; neutral; gradual
wavy boundary.

C2—34 to 60 inches; grayish brown (10YR 5/2) silt loam;
common medium distinct yellowish brown (10YR
6/6) and gray (10YR 5/1) mottles; varved, mod-
erately alkaline; calcareous.

The solum is 20 to 40 inches thick. Undisturbed areas have
a few inches of muck over the mineral soil. Carbonates are
at a depth of 24 to 60 inches.

The Ap horizon has hue of 7.65YR to 2.5Y, value of 3,
and chroma of 1 or 2. Reaction ranges from medium acid
to mildly alkaline.

The B horizons have hue of 10YR, value of 4 through 6,
and chroma of 1 or 2. They range from silt loam to light
SIIll:yl _clay loam. Reaction ranges from slightly acid to mildly
alkaline,

The C horizon is similar to the B horizon in color, but
reaction ranges from neutral to moderately alkaline.

Canandaigua soils are near Atherton, Niagara, and
Palms soils. They lack the coarse fragments of Atherton
soils and are wetter than Niagara soils. Canandaigua soils
formed in mineral materials and Palms soils formed in
organic deposits.

Ca—Canandaigua silt loam, This soil is in nearly level
or slightly depressed areas where water-sorted sedi-
ments have accumulated. The areas are commonly
round or elongated and are 10 to 100 acres in size.

Included with this soil in mapping were small areas
of Wallington soils and, near Hammondsport, a small
area of a poorly drained soil that has clay throughout
the profile. Also included was an area of a poorly
drained, acid, medium textured soil that formed in al-
luvial sediments along streams.

If this soil is adequately drained it is suited to the
crops commonly grown in the county, otherwise it is
not suited to cultivated crops. A few areas provide some
pasture during dry periods in summer and early in fall.
Special care is on the soil if tile drainage is installed
to prevent plugging with silt and fine sand. Wetness
limits the soil for many nonfarm uses. Capability sub-
class I1Iw; woodland subclass 4w.

Canaseraga Series

The Canaseraga series consists of deep, moderately
well drained to well drained soils that formed in silty
material underlain by firm glacial till. These soils are

gently sloping or sloping on uplands and lower slopes
of large valleys.

In a representative profile the surface layer is dark
grayish brown silt loam about 4 inches thick. The sub-
soil is about 58 inches thick. In the upper 16 inches it
is yellowish brown and light yellowish brown friable
silt loam; in the 8 inches below that it is mottled yel-
lowish brown firm silt loam ; and in the lower 34 inches
it is a brown, very firm, channery silt loam fragipan.

The available water capacity is moderate. Perme-
ability is moderate above the fragipan. The root zone in
most places is restricted to a depth of 20 to 36 inches.
In spring and in other wet periods, a water table is
perched above the slowly permeable fragipan. Sea-
sonal wetness and the dense, slowly permeable fragipan
are limitations to farm and nonfarm uses.

Representative profile of Canaseraga silt loam, 2 to
6 percent slopes, in a forested area in the town of Way-
land, adjacent to County Route 90, 14 mile west of
hamlet of Patchinville:

Al1—0 to .4 inches; dark grayish brown (10YR 4/2) silt
loam; weak fine granular structure; very friable;
many roots; b percent coarse fragments; medium
acid; abrupt smooth boundary. .

B21—14 to 12 inches; yellowish brown (10YR 5/6) silt loam;
weak fine granular structure; friable; common
roots; b percent coarse fragments; strongly acid;
clear smooth boundary.

B22—12 to 20 inches; light yellowish brown (10YR 6/4)
silt loam; weak fine subangular blocky structure;
friable; few roots; b percent coarse fragments;
strongly acid; clear smooth boundary.

B23—20 to 28 inches; yellowish brown (10YR b6/4) silt
loam; weak medium platy structure or massive;
firm; few fine faint light brownish gray (10YR
6/2) mottles; 5 percent coarse fragments; medium
acid; gradual wavy boundary.

IIBx—28 to 62 inches; brown (10YR 5/3) channery silt
loam; moderate very coarse prisms, massive within
prisms; very firm; 25 percent coarse fragments;
medium acid.

Depth to bedrock is generally more than 5 feet. The solum
is 40 to more than 60 inches thick. The silty mantle is 20
to 86 inches thick. Reaction ranges from very strongly acid
to medium acid in horizons above the fragipan and from
strongly acid to mildly alkaline in the fragipan and C hori-
zZon.

The Al or Ap horizon has hue of 10YR, value of 3 through
5, and chroma of 2,

The B2 horizons have hue of 7.5YR or 10YR, value of b
or 6, and chroma of 4 through 6. It is very fine sandy loam
or silt loam, Some places have an A’2 horizon above the
gragipan. It has hue of 10YR, value of 6, and chroma of

or 3.

The Bx horizon has hue of 7.5YR or 10YR, value of 4 or
b, and chroma of 8 or 4. The fine earth fraction is loam or
silt loam. Coarse fragments make up 20 to 40 percent of the
Bx horizon and the underlying C horizon.

The C horizon if present is similar to the Bx horizon in

color, but it ranges from gravelly loam to silt loam.
Canaseraga soils are near Bath and Madrid soils. They
have a thicker silty mantle than either Bath or Madrid soils.
CbB—Canaseraga silt loam, 2 to 6 percent slopes. This
gently sloping soil is on lower valley sides and convex
knolls in areas of major terminal moraines. The areas
on the valley sides are oblong and parallel with the

valley, and those areas on the knolls are round.

Included with the soil in mapping were small areas of
somewhat poorly drained Volusia soils, well drained
Howard-Madrid complex, well drained and moderately
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well drained Mardin soils, and, near Presho, areas
where the fragipan and underlying material contained
more sand.

This soil is suited to cultivated crops, hay, pasture,
and trees. It is generally free of stones in the plow
layer and is easily cultivated.

The hazard of erosion is moderate if this soil is cul-
tivated and not protected. Wetness is a problem early
in spring, and careful management is needed to help
reduce crusting, erosion, and compaction. Good soil
structure is difficult to maintain. The soil should not be
plowed or cultivated when wet. Keeping tillage to a
minimum, using an occasional sod crop in the crop-
ping system, returning crop residue to the soil, and
providing a cover in winter also help maintain tilth and
control erosion. Seasonal wetness and a slowly per-
meable fragipan are limitations to many nonfarm uses.
Capability subclass Ile; woodland subclass 2o.

CbC—Canaseraga silt loam, 6 to 12 percent slopes.
This sloping soil is in areas of smoothly sloping hill-
sides and convex knolls. Most areas are less than 10
acres in size. This soil has the profile described as repre-
sentative of the series.

Included with this soil in mapping were small areas
of somewhat poorly drained Volusia soils, well drained
Howard-Madrid complex, well drained and moderately
well drained Mardin soils, and, in the vicinity of Pre-
sho, areas where the fragipan and underlying material
contained more sand.

This soil is suited to cultivated crops, hay, pasture,
and trees.

The hazard of erosion is severe if the soil is cultivated
and not protected. Conservation practices are needed
where row crops are grown. Diversion terraces, con-
tour stripcropping, returning crop residues to the soil,
and growing cover crops and sod crops help control
erosion. Seasonal wetness, a slowly permeable fragi-
pan, and slope are limitations to many nonfarm uses.
Capability subclass IITe; woodland subclass 2r.

Carlisle Series

The Carlisle series consists of deep, very poorly
drained muck soils that formed in more than 51 inches
of woody organic deposits. These soils are in bogs in
low places that formerly were lakes or ponds.

In a representative profile the surface layer is very
dark brown muck about 18 inches thick. It is underlain
by mucky material that extends to a depth of about 70
inches. In the upper 23 inches this material is very
dark brown; in the 27 inches below that it is very dark
grayish brown; and in the lower 9 inches it is dark
brown. The underlying material to a depth of 162
inches is light brownish gray marl.

The available water capacity is high. Permeability
is rapid and very rapid. The water table remains at or
near the surface and affects the root zone unless the
soil is artificially drained. If the soil is drained, the
root zone extends to a depth of about 86 inches. Wetness
and lack of drainage outlets are the main limitations to
farm and nonfarm uses.

Representative profile of Carlisle muck, in a swampy

area about 14 mile west of the hamlet of Atlanta in the
town of Cohocton:

Oal—0 to 13 inches; very dark brown (10YR 2/2) broken
face; pressed and rubbed sapric material; 20 per-
cent fiber, none rubbed; weak very fine subangular
blocky structure; nonsticky and nonplastic; many
roots; 8 percent mineral material; neutral; diffuse
boundary.

0a2—13 to 36 inches; very dark brown (10YR 2/2) broken
face; dark reddish brown (6YR 2/2) pressed and
very dark grayish brown (10YR 8/2) rubbed sapric
material; 20 percent fiber, 8 percent rubbed; mod-
erate fine subangular blocky structure; slightly
sticky and slightly plastic; few roots; 10 percent
mineral material; neutral; diffuse boundary.

0a3—36 to 63 inches; very dark grayish brown (10YR 8/2)
broken face; very dark gray (10YR 8/1) pressed
and rubbed sapric material; 25 percent fiber, 5 per-
cent rubbed; very weak fine subangular blocky
structure; slightly sticky and slightly plastic; no
roots; 15 percent mineral material; neutral; gradual
boundary.

Oe—63 to 70 inches; yellowish brown (10YR 5/4) broken
face; dark brown (10YR 38/8) pressed and rubbed
hemic material; 75 percent fiber, 26 percent rubbed;
massive; slightly sticky and nonplastic; no roots;
b percent mineral material; neutral; clear bound-

ary.

ITLca—170 to 162 inches; light brownish gray (10YR 6/2)
marl; gray in lower part; 6 percent fiber in upper
part, 1 percent below 84 inches; few shells.

The organic deposits are more than 51 inches thick. They
are medium acid to neutral in the upper 70 inches, Woody
fragments that consist of twigs, branches, logs, or stumps
make up 15 to 30 percent, by volume, of most profiles and
range from % inch to more than 1 foot in diameter.

The surface tier has hue of 5YR to 10YR, value of 2,
and chroma of 1 or 2. It is predominantly sapric material,
but some tiers contain hemic material and others have
various proportions of both sapric and hemic materials.

The subsurface tier has hue of 5YR to 10YR, value of
2 or 3, and chroma of 0 to 8. It is dominated by sapric ma-
terial that has a rubbed fiber content of less than 10 percent
of the organic volume,

The bottom tier is similar to the subsurface tier in color
and has variable amounts of woody and herbaceous layers,
but herbaceous fibers generally make up the greater part.

Carlisle soils are closely associated with Palms muck and
Edwards muck. Carlisle muck is more than 51 inches deep
to marl or mineral material, whereas Palms and Edwards
;neupkl are less than 51 inches deep to marl or mineral ma-

rial.

Cc—Carlisle muck. This muck soil is in areas where
old lakes have been filled with organic matter. These
areas in their natural condition are ponded or have
ground water within a few inches of the surface. Areas
near the villages of Wayland, Arkport, and Bath are
underlain by a substratum of marl. Sedimentary peat
is in the Prattsburg area at about a depth of 12 feet.
These areas are or have been cleared of trees and used
fgrtvegetable crops. The area at Caton is in its natural
state.

Included with this soil in mapping were small areas
where mineral soils cover the muck to a depth of about
24 inches and areas of Palms muck. Palms muck gen-
erally is at the edge of the bog area and is in the Ark-
port area as islands in Carlisle muck.

The soil is excellent for vegetable crops when it is
cleared and properly drained. After it is drained, this
soil shrinks and settles as a result of compaction, de-
composition, and soil blowing. Controlled drainage
on this soil is generally needed to accommodate the
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moisture needs of crops and to reduce the amount of
shrinkage and rate of decomposition. If this soil is in-
tensively used, the structure of the surface layer breaks
down and the soil is highly susceptible to blowing.
Windbreaks are needed to help reduce soil loss and
crop damage and to help prevent drainage ditches
from becoming plugged and ineffective. The only non-
farm uses of this soil would be sites for nature study
and as sources of gardening peat. Capability subclass
ITIw; woodland subclass 5w.

Chenango Series

The Chenango series consists of deep, well drained
to somewhat excessively drained soils that formed in
gravelly or channery materials on old gently sloping
alluvial fans.

In a representative profile the surface layer is dark
brown channery silt loam about 8 inches thick. The sub-
soil extends to a depth of 34 inches. In the upper 9
inches it is brown to dark brown friable channery silt
loam and in the lower 17 inches it is brown to dark
brown, very friable, very channery silt loam. The sub-
stratum from a depth of 84 to 60 inches is brown to
dark brown loose very channery sandy loam.

The available water capacity is moderate. Perme-
ability is moderately rapid in the solum and rapid in
the substratum. The root zone in most places extends
to a depth of 30 inches, but it is not restricted to that
depth. If the soils are not limed, the surface layer is
strongly acid. Droughtiness and coarse fragments are
the main limitations to farm and nonfarm uses.

Representative profile of Chenango channery silt
loam, fan, in a cultivated field in the town of Corning,
200 feet south of the intersection of Davenport Road
and the Steuben-Chemung County line:

Ap—O0 to 8 inches; dark brown (10YR 8/8) channery silt
loam; moderate fine granular structure; friable;
many medium roots; 20 percent coarse fragments;
strongly acid; abrupt smooth boundary.

B21—8 to 17 inches; brown to dark brown (7.5YR 4/4) chan-
nery silt loam; weak medium subangular blocky
structure; friable; common fine roots; 30 percent
coarse fragments; strongly acid; abrupt smooth
boundary.

B22—17 to 34 inches; brown to dark brown (10YR 4/3) very
channery silt loam; very weak subangular blocky
structure; very friable; few fine roots; 40 percent
coarse fragments; strongly acid; clear wavy bound-

ary.

IIC—34 to 60 inches; brown to dark brown (10YR 4/3)
very channery sandy loam; single grained; loose;
few fine roots in upper part; 650 percent coarse
fragments; slightly acid.

Depth to bedrock is mainly 10 feet or more. The solum
is 24 to 36 inches thick., Coarse fragments which are mainly
angular and include flagstones, gravel, and cobblestones
make up 650 to 70 percent of the C horizon and 20 to 60 per-
cent of the B horizon.

The Ap horizon has hue of 10YR, value of 8 or 4, and
chroma of 2 or 3.

The B horizon has hue of 7.65YR through 2.5Y, value
of 4 or 6, and chroma of 8 or 4. The fine earth fraction
ranges from fine sandy loam to silt loam and is strongly
acid or medium acid.

The C horizon has hue of 2.6Y or 10YR, value of 3 or 4,
and chroma of 2 or 3. It ranges from very channery sandy
loam to very gravelly loamy sand. Reaction ranges from

strrc;;ngly acid in the upper part to slightly acid in the lower
part.

Chenango soils are near Alton and Braceville soils. They
are more loamy and less sandy than Alton soils and are
better drained than Braceville soils.

Ch—Chenango channery silt loam, fan. This is a
gently sloping soil that formed in fan-shaped, alluvial
areas where streams from the uplands poured out
onto nearly level valley floors. The alluvium is mainly
rounded gravelly and channery fragments. The frag-
ments are largest and deepest at the apex of the fan.
The fan slopes toward the valley floor and spreads
laterally along the foot slope of the hill. It is steeper
and drier near the apex and is wettest from seepage
where the deposit is thinnest. The areas range from
several acres to 50 acres in size.

Included with this soil in mapping were small areas
of moderately well drained Braceville and somewhat
poorly drained Red Hook soils.

This soil is suited to all crops grown in the county,
including hay, pasture, and trees. It is widely used for
building sites and housing developments. Most of the
village of Hammondsport is on this soil.

This soil is easy to work, and it warms up early in
spring. In a few places rock fragments interfere with
tillage. Flooding is a continuous hazard and should be
considered in planning any nonfarm use. Planting on
the contour and maintaining plant cover on slopes help
control erosion. Returning crop residue to the soil and
growing a winter cover crop are necessary in cultivated
areas. Flooding, a moderate hazard of erosion, and
nutrient deficiencies are the main limitations to farm-
ing. Capability subclass IIs; woodland subclass 3o.

Chippewa Series

The Chippewa series consists of deep, poorly drained
soils that formed in glacial till that was derived mainly
from siltstone, sandstone, and shale. These soils are in
drainageways and in nearly level to slightly concave
areas on till plains.

In a representative profile, in a cultivated area, the
surface layer is very dark grayish brown channery silt
loam about 6 inches thick. Below the surface layer there
is a leached layer of mottled grayish brown channery
silt Joam about 7 inches thick. The subsoil is a firm and
brittle fragipan of channery silt loam. In the upper
11 inches it is mottled dark gray and in the lower 16
inches it is mottled grayish brown. The substratum to
a depth of 64 inches is gray and yellowish brown firm
channery silt loam.

The available water capacity is moderate. In spring
and in wet periods, the water table is at or near the
surface. The fragipan is very slowly permeable. Plant
roots do not penetrate the fragipan except along the
sides of prisms. Plants are rarely affected by lack of
moisture because the soils are generally saturated in
the spring, and water from adjacent areas seeps into
them long after periods of rainfall. If the soils are not
limed, the surface layer is very strongly acid. Wetness
and ponding are the main limitations to farm and non-
farm uses.

Representative profile of Chippewa channery silt
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loam, in the town of Bath, south of the road into Mossy
Bank Park, about 1 mile south of the village of Bath:

Ap—0 to 6 inches; very dark grayish brown (10YR 3/2)
channery silt loam; weak very fine granular struc-
ture; very friable; many roots; 20 percent coarse
fragments; medium acid; abrupt smooth boundary.

A2g—6 to 18 inches; grayish brown (2.5Y 5/2) channery
silt loam; many medium distinct yellowish brown
(10YR 5/6) mottles; massive; friable; few roots;
few fine pores; 20 percent coarse fragments; me-
dium acid; clear smooth boundary.

Bxlg—13 to 24 inches; dark gray (5Y 4/1) channery silt
loam; common medium distinct yellowish brown
(10YR 5/6) mottles; moderate very coarse prisms
4 to 8 inches across with gray (N 5/0) wedges of
silt loam separated from the interiors of the prisms
by yellowish brown (10YR 5/8) coats; massive in-
side prisms; firm and brittle; few roots extend down
prism faces; few fine pores; 20 percent coarse frag-
ments; strongly acid; gradual wavy boundary.

Bx2g-—24 to 40 inches; grayish brown (10YR 5/2) channery
gilt loam; common fine faint gray (10YR 6/1)
mottles; moderate very coarse prisms with gray
(N 5/0) silt coats from above horizon extending
downward to a depth of 36 inches; massive inside
prisms; firm and brittle; few fine pores; 30 percent
coarse fragments; strongly acid; gradual wavy
boundary.

C—40 to 64 inches; 50 percent gray (10YR 6/1) and 50
percent yellowish brown (10YR 5/4) channery
heavy silt loam; massive; firm; few pores; 35 per-
cent coarse fragments; medium acid.

Depth to bedrock is more than 6 feet. The solum is 36 to
66 inches thick. Coarse fragments make up as much as 30
percent of the surface horizons and 20 to 35 percent of the
Bx and C horizons, )

The Ap horizon has hue of 10YR, value of 2 or 38, and
chroma of 1 or 2. Reaction, if the soil is not limed, is very
strongly acid or strongly acid.

The A2 horizon has hue of 2.5Y or 5Y, value of 5 or 6,
and chroma of 1 or 2. Reaction, if the soil is not limed, is
very strongly acid or strongly acid.

The Bx horizon has hue of 10YR to 5Y, value of 4 to 6,
and chroma of 1 through 4. Reaction ranges from strongly
acid to slightly acid.

The C horizon is similar to the Bx horizon in color and
texture, but it has a weak or moderate thick platy structure
or %t is massive. Reaction ranges from medium acid to neu-
tral.

Chippewa soils are near Volusia and Tuller soils. They
argel wetter than Volusia soils and deeper to rock than Tuller
80118,

Ck—Chippewa channery silt loam. This nearly level
soil is in saucer-shaped depressions and drainageways
in all parts of the county. The areas are irregularly
shaped and range from less than 2 acres to more than
20 acres in size.

Included with this soil in mapping were small areas
of very poorly drained Alden soils and somewhat poorly
drained Volusia soils, and small areas of a poorly
drained, medium textured soil that has bedrock at a
depth of 20 to 40 inches. A few small areas, in the
town of Pulteney in the northern part of the county,
where the soils are neutral in reaction were also in-
cluded.

If this soil is not drained, it is unsuited to crops.
If it is completely drained, it is suited to corn, oats, and
hay. Many areas are excellent sites for ponds. Artificial
drainage is desirable if wet spots are in cultivated
fields. Drainage outlets, however, are often difficult to
locate. Because the soil is wet and cold in spring, crops
respond to early applications of nitrogen. Wetness is

the principal limitation to farming. Capability subclass
IVw; woodland subclass 5w.

Collamer Series

The Collamer series consists of deep, moderately well
drained soils that formed in lake-laid silt, very fine
sand, and clay. These rolling soils are in glacial lake
deposits in valleys.

In a representative profile, in a cultivated area, the
surface layer is brown to dark brown silt loam about
8 inches thick. It is underlain by a thin leached layer
of pale brown heavy silt loam about 8 inches thick. The
subsoil is 28 inches thick. In the upper 8 inches it is
light olive brown silty clay loam and pale brown silt
loam; in the 7 inches below that it is mottled brown
firm silty clay loam; and in the lower 18 inches it is
mottled brown to dark brown firm silty clay loam. The
underlying material to a depth of 60 inches is dark
grayish brown firm silt loam.

The available water capacity is high. Permeability
is moderately slow. Early in spring and in wet periods,
a temporary high water table is present for brief
periods. The root zone in most places is restricted to a
depth of 18 to 24 inches.

Representative profile of Collamer silt loam, rolling,
in the town of Urbana, along State Route 54 about 14
mile southeast of Pleasent Valley:

Ap—0 to 8 inches; brown to dark brown (10YR 4/8) silt
loam; moderate very fine subangular blocky struc-
ture; friable; many fine roots; slightly acid; abrupt
smooth boundary.

A2—8 to 11 inches; pale brown (10YR 6/3) heavy silt loam;
weak medium subangular blocky structure; firm;
many roots; few fine pores; strongly acid; clear
wavy boundary.

A&B-—11 to 14 inches; 40 percent light olive brown (2.6Y
5/4) silty clay loam surrounded by pale brown
(10YR 6/8) silt loam; moderate coarse subangular
blocky structure; firm; common roots; many fine
pores with clay linings in a few pores; strongly
acid; clear wavy boundary.

B21t—14 to 21 inches; brown (10YR 5/3) silty clay loam;
common medium distinet very pale brown (10YR
7/3) and yellowish brown (10YR 5/4) mottles;
moderate coarse angular blocky structure; firm; few
roots; many pores with clay linings; patchy clay
films on ped surfaces; medium acid; clear wavy
boundary.

B22t—21 to 39 inches; brown to dark brown (10YR 4/38)
silty clay loam; common fine distinct light yellowish
brown (10YR 6/4) mottles; moderate coarse angu-
lar blocky structure; firm; few roots; many pores
with clay linings; neutral; gradual wavy boundary.

C—39 to 60 inches; dark grayish brown (10YR 4/2) silt
loam; strong medium platy structure; firm; mod-
erately alkaline; calcareous.

Depth to bedrock is more than 5 feet. The solum is 80
to 40 inches thick. The soils are typically free of coarse
fragments, but many profiles contain a few stones or peb-
bles. Carbonates are at a depth of 30 inches to 6 feet.

The Ap horizon has hue of 10YR or 7.5YR, value of
8 to B, and chroma of 2 or 8. Reaction ranges from strongly
acid to neutral.

The A2 horizon has hue of 10YR or 2.5Y, value of b or 6,
and chroma of 3 or 4.

The B horizon has hue of 2.5Y or 10YR, value of 4 or 5,
and chroma of 8 or 4. It is silt loam or silty clay loam. The
B2 horizon ranges from medium acid to neutral.

The C horizon has hue of 2.6Y or 10YR, value of 4 or 5,
and chroma of 2 or 8. It is silty clay loam or silt loam and
ranges from slightly acid to moderately alkaline.
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Collamer soils are in a drainage sequence with well
drained Dunkirk soils, somewhat poorly drained Niagara
soils, and poorly drained Canandaigua soils.

CoC—Collamer silt loam, rolling. This rolling soil is
on the sides and tops of small knolls in valley areas.
The largest areas are in the township of Wheeler along
Five Mile Creek. The areas are only a few acres in size.
Slopes are complex and generally short, and they range
from about 6 to 15 percent.

Included with this soil in mapping were small areas
of well drained Dunkirk soils and somewhat poorly
drained Niagara soils and spots that were moderately
eroded and other areas that contain gravel at a depth
of about 3 feet below the surface.

This soil is suited to cultivated crops, hay, pasture,
and trees. The hazard of erosion is severe if this soil
is used for row crops and is not protected. Diversion
terraces and contour striperopping, returning crop
residue to the soil, and growing sod crops help control
erosion, In many places the irregular slopes make con-
tour stripcropping and diversion terraces impractical.
Seasonal wetness, moderate slope, the hazard of ero-
sion, and a tendency of cut slopes to slump are the main
limitations to consider in the use of this soil. Capability
subclass IIle; woodland subclass 2r.

Dunkirk Series

The Dunkirk series consists of deep, well drained
soils that formed in lake-laid silt, very fine sand, and
clay. These soils are rolling and hilly and are in glacial
lake deposits in valleys.

In a representative profile, in a cultivated area, the
surface layer is very dark grayish brown silt loam
about 8 inches. thick. The subsurface layer is pale
brown, friable silt loam about 6 inches thick. The sub-
soil is 25 inches thick. In the upper 8 inches it is yellow-
ish brown silt loam; in the 7 inches below that it is dark
yellowish brown friable heavy silt loam; and in the
lower 10 inches it is dark yellowish brown firm heavy
silt loam. The underlying material from a depth of 39 to
60 inches is brown stratified silt and very fine sand.

The available water capacity is high. Permeability
is moderately slow. The root zone in most places ex-
tends to a depth of 80 inches, but it is not restricted
to that depth. These soils are very erodible. The mod-
erately slow permeability and the hazard of erosion are
the main limitations in the use of this soil.

Representative profile of Dunkirk silt loam, rolling,
in a cultivated field in the town of Wayland, near
abandoned railroad on County Route 90, 14 mile east of
the Steuben-Livingston County line:

Ap—0 to 8 inches; very dark grayish brown (10YR 3/2)
silt loam; moderate medium and coarse granular
structure; friable; many roots; 3 percent coarse
fragments; medium acid; clear smooth boundary.

A2—8 to 14 inches; pale brown (10YR 6/3) silt loam; very
weak medium subangular blocky structure; friable;
many roots; many fine pores; medium acid; clear
wavy boundary.

B&A—14 to 22 inches; yellowish brown (10YR 5/4) heavy
gilt loam; peds surrounded by pale brown (10YR
6/38) coats 2 millimeters thick; weak medium sub-
angular blocky structure; friable; common roots;
many fine pores; few thin clay films in pores; me-
dium acid; gradual wavy boundary.

B21t—22 to 29 inches; dark yellowish brown (10YR 4/4)
heavy silt loam; weak medium and coarse subangu-
lar blocky structure; friable; few roots; common
fine pores; patchy clay films on ped surfaces; clay
linings in pores; slightly acid; clear wavy boundary.

B22t—29 to 39 inches; dark yellowish brown (10YR 4/4)
heavy silt loam; weak coarse subangular blocky
structure; firm; few roots; common fine pores; clay
films less than 1 millimeter thick on 30 percent of
ped faces and in most pores; slightly acid; gradual
wavy boundary.

C—39 to 60 inches; brown (10YR 5/8) stratified silt and
very fine sand; massive; firm; slightly acid.

Depth to bedrock is more than 60 inches. The solum is 86
to 45 inches thick. The soils are generally free of coarse
fragments, but some profiles contain a few cobbles or peb-

es.

The Ap horizon has hue of 10YR, value of 3 or 4, and
chroma of 2. Reaction ranges from strongly acid to neutral.

The A2 horizon has hue of 2.6Y or 10YR, value of 5 or 6,
and chroma of 2 or 3. Reaction ranges from strongly acid to
neutral.

The B horizon has hue of 2.5Y or 10YR, value of 4 or 5,
and chroma of 8 or 4. It is silt loam or silty clay loam and
ranges from medium acid to mildly alkaline.

The C horizon has hue of 10YR, value of b or 6, and chroma
of 2 or 3. Reaction ranges from slightly acid to mildly alka-
line and becomes more alkaline as the depth increases.

Dunkirk soils are in a drainage sequence with moderately
well drained Collamer soils and somewhat poorly drained
Niagara soils. Dunkirk soils are adjacent to areas of Howard
soils but lack the gravel content of Howard soils.

DuC—Dunkirk silt loam, rolling. This rolling soil is
on the sides of knolls in valleys. The areas conform to
the shape of the knolls but are generally round and
10 to 20 acres in size. Slopes are short and range from
5 to 15 percent. This soil has the profile described as
representative of the series.

Included with this soil in mapping were small areas
of Collamer and Canaseraga soils on similar land-
forms. Also included because of its low acreage was a
well d}'ained soil that had bands of sandy material in the
§ubs01l. Small areas of undulating Dunkirk soils and,
in some places, stratified sand and gravel at a depth
of 4 to 6 feet were also included.

This soil is suited to cultivated crops, hay, pasture,
and trees. It is free of stones and is easy to cultivate.
The hazard of erosion is severe if row crops are grown
and the soil is not protected. Diversion terraces and
contour stripcropping, returning crop residue to the
soil, and growing sod crops help control runoff and
erosion. In many places the short irregular slopes make
contour stripcropping impractical. Minimum tillage
also helps control runoff and erosion. Capability sub-
class IIIe; woodland subclass 2r. i

DuD—Dunkirk silt loam, hilly. This soil is on hilly
knolls in valleys. Narrow drainageways are common to
the landscape. The areas are 10 to 40 acres in size.
Slopes are short, tilt in various directions, and range
from 15 to 30 percent.

Included with this soil in mapping were small areas
of Howard and Madrid soils, a well drained soil that
has bands of sandy material in the subsoil, a few spots
of severely eroded soils, and some areas where stratified
sand and gravel are at a depth of 4 to 6 feet.

This soil is suited to hay, pasture, and trees, but it
is better suited to sod crops and close growing grain
crops. It is poorly suited to cultivated crops because
the hazard of erosion and the complex slopes prevent
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tbe use of contour measures to control runoff and ero-
sion.

This soil is easy to work throughout a fairly wide
range of moisture content. Steep areas are difficult and
hazardous to work. Minimum tillage is needed to re-
establish hay or pasture. Capability subclass IVe;
woodland subclass 2r.

Edwards Series

The Edwards series consists of very poorly drained
soils that have 16 to 49 inches of well decomposed
organic material over calcareous marl. These soils are
in bogs.

In a representative profile the surface layer is black
muck about 7 inches thick. It is underlain by mucky
material that extends to a depth of 80 inches. In the
upper 8 inches and lower § inches this mucky material
is black; in the middle 10 inches it is very dark gray-
ish brown. The underlying material from a depth of 80
to 60 inches is light gray marl. ’

The available water capacity is high. Permeability
is rapid in the organic material. The water table is at
or near the surface for prolonged periods. If the soil
is not limed, the surface layer is slightly acid or neutral.
Wetness and lack of drainage outlets are the principal
limitations to farming.

Representative profile of Edwards muck, at the east
edge of the village of Bath, just south of State Route
415, in a swamp near sewage treatment plant:

0al—0 to 7 inches; black (N 2/0) broken face; pressed and
rubbed sapric material; 3 percent fiber; none
rubbed; weak fine subangular blocky structure; fri-
able roots; 8 percent mineral material; neutral.

0a2—7 to 15 inches; black (5YR 2/1) broken face; pressed
and rubbed sapric material; 2 percent fiber; none
rubbed; moderate fine subangular blocky structure;
friable; common roots; 8 percent mineral material;
neutral,

QOa3—15 to 26 inches; very dark grayish brown (10YR 3/2)
broken face; very dark brown (10YR 2/2) pressed
and rubbed sapric material; 30 percent fiber; 9
percent fiber rubbed; moderate medium subangular
blocky structure; friable; 8 percent mineral ma-
terial; common fine shells in lower part; neutral.

0ad4—25 to 30 inches; black (YR 2/1) broken face; very
dark brown (10YR 2/2) pressed and rubbed sapric
material; 256 percent fiber; 8 percent fiber rubbed;
8 percent mineral material; moderately alkaline;
calcareous.

IILca—30 to 60 inches; light gray (10YR 7/2) marl; mas-
sive; friable; moderately alkaline; calcareous.

Depth to the IILca horizon ranges from 16 to 40 inches.
The organic material ranges from medium acid to mod-
erately alkaline. Free carbonates are immediately above the
marl contact.

The surface tier is neutral black or has hue of 10YR, value
of 2, or chroma of 1 or 2. Rubbed fiber makes up less than
10 percent of the surface tier.

The subsurface tiers have hue of 10YR to 5YR, value of
2 or 8, and chroma of 1 or 2.

The IILca horizon has hue of 10YR, value of 6 to 7T,
chroma of 1 or 2. Reaction ranges from mildly alkaline to
moderately alkaline.

Ed—Edwards muck. This nearly level organic soil
is in areas near the villages of Wayland, Arkport, and
Bath where glacial lakes have been filled with organic
matter. Nearly all of these areas were cleared at one

time, but they are now in brush and woodland. The
areas are 5 to 40 acres in size.

Unless this soil is drained, it is not suited to farming.
It is well suited to wetland wildlife habitat. The thick-
ness of the organic material over marl is variable, and,
if drainage is considered, onsite investigation is needed.
Capability subclass IVw; woodland subclass 4w.

Fluvaquents and Ochrepts

FL—Fluvaquents and Ochrepts. These soils were
formerly called Alluvial land. They consist of mixed
alluvial material that ranges from clay to large boul-
ders but is dominantly loamy or silty material. These
goilg occur in narrow strips along streams and rivers.
The natural drainage ranges over short distances from
well drained to very poorly drained. Slope ranges from
0 to about 8 percent.

Included in mapping were small areas of Tioga,
Middlebury, and Wayland soils and areas of riverwash.

This soil is frequently flooded; hence it is poorly
suited to farming. Some cleared areas are used for
pasture, and others are reverting to brush and trees.
Many areas have a cover of water-tolerant {rees and
shrubs. Pastures are difficult to manage because steep
banks limit access to them and separate them from
adjoining fields.

The major limitations for most uses are variable tex-
ture, hazard of flooding, and wetness. Capability sub-
class Vw; woodland subclass not assigned.

Fremont Series

The Fremont series consists of deep, somewhat poorly
drained soils that formed in glacial till that was derived
from shale, siltstone, and sandstone. These soils are
nearly level to steep and are on broad hilltops in the
uplands.

In a representative profile the surface layer is very
dark grayish brown silt loam about 10 inches thick. The
subsoil is firm silt loam about 22 inches thick. In the
upper 7 inches it is mottled light olive brown and in
the lower 15 inches it is mottled olive. The underlying
material from a depth of 32 to 60 inches is mottled
grayish brown channery heavy silt loam.

The available water capacity is high. Permeability
in the subsoil is moderately slow. In the wetter sea-
son a water table is perched above the slowly perme-
able substratum. If the soil is not limed, the surface
layer is strongly acid. Seasonal wetness and the hazard
of erosion are the principal limitations to farm and
nonfarm uses,

Representative profile of Fremont silt loam, 2 to 8
percent slopes, in a cultivated field in the town of Fre-
mont, 2 miles east of State Route 21 and County Route
54, and 1 mile south of County Route 54:

Ap—0 to 10 inches; very dark grayish brown (10YR 3/2)
silt loam; moderate fine granular structure; fri-
able; many roots; 10 percent coarse fragments;
strongly acid; abrupt smooth boundary.

B21-—10 to 17 inches; light olive brown (2.5Y 5/4) silt loam;
many medium distinct strong brown (7.5YR 5/8)
and light gray (5Y 6/1) mottles; moderate medium
subangular blocky structure; firm; ped faces coated
with pale olive (5Y 6/3) silt; common fine roots;
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10 percent coarse fragments; strongly acid; clear
wavy boundary.

B22—17 to 32 inches; olive (5Y 5/3) heavy silt loam; com-
mon medium distinet strong brown (7.65YR 5/6)
and light gray (10YR 7/1) mottles; weak coarse
subangular blocky structure; firm; peds are coated
with light brownish gray (2.5Y 6/2) silt; few fine
roots; 10 percent coarse fragments; strongly acid;
gradual wavy boundary.

C—32 to 60 inches; grayish brown (2.5Y 5/2) channery
heavy silt loam; common medium distinct yellow-
ish brown (10YR 5/6)) mottles; massive; firm; 15
percent coarse fragments; medium acid.

Depth to bedrock, which is typically shale, ranges from
40 inches to many feet. The solum is 24 to 37 inches thick.
The fine earth fraction of the solum is silt loam or light silty
clay loam. Coarse fragments make up 10 to 20 percent of
the solum and 15 to 50 percent of the C horizon, Reaction
ranges from very strongly acid to medium acid in the A
ﬁnd‘ B horizons and from medium acid to neutral in the C

orizon.

The Ap horizon has hue of 10YR, value of 8 or 4, and
chroma of 2 or 8.

The B horizon has hue of 10YR through 5§Y, value of
4 through 6, and chroma of 2 through 4.

The C horizon has hue of 10YR through 5Y, value of
4 through 6, and chroma of 1 or 2. It is silt loam or light
silty clay loam.

The Fremont soils are near Hornell and Volusia soils.
They are coarser textured and deeper to bedrock than
Hornell soils. They lack the fragipan of the Volusia soils.

FrB—Fremont silt loam, 2 to 8 percent slopes. This
gently sloping soil is in broad, slightly convex plateau
areas in the northwestern part of the county where
runoff is somewhat slow and persists for significant
periods. The areas are variable in size and shape. This
soil has the profile described as representative of the
series.

Included with this soil in mapping were areas of
somewhat poorly drained Volusia soils that make up
as much as 30 percent of some mapped areas but that
have little or no effect on use and management, and
spots of wetter Chippewa and Kanona soils in low
areas and along drainageways.

This soil is suited to cultivated erops, hay, pasture,
and trees. It has some potential for potato produc-
tion because the low stone content makes the use of
mechanical harvesters easy. The soil is wet in spring,
but it dries out evenly without numerous troublesome
seep spots. The hazard of erosion is moderate in the
more sloping areas if this soil is cultivated and not pro-
tected. Lime and fertilizer needs are great. Capability
subclass IIIw; woodland subclass 3w.

Hornell Series

The Hornell series consists of moderately deep, some-
what poorly drained soils that formed in shaly glacial
till about 20 to 40 inches deep over soft shale bedrock.
These soils are on gently sloping to steep uplands.

In a representative profile the surface layer is dark
grayish brown silt loam about 7 inches thick. The sub-
goil is 26 inches thick. In the upper 3 inches it is mottled
yellowish brown silty clay loam; in the 8 inches below
that it is mottled light olive brown firm silty clay;
and in the lower 15 inches it is mottled olive brown firm
silty clay. The underlying material to a depth of 38
inches is mottled olive gray firm shaly silty clay. Soft
shale bedrock is at a depth of 38 inches.

The available water capacity is moderate. A seasonal
high water table is perched above the very slowly per-
meable substratum. The root zone in most places is re-
stricted to a depth of 20 inches. If the soil is not limed,
the surface layer is strongly acid. Seasonal wetness
and very slow permeability are the major limitations
to farm and nonfarm uses.

Representative profile of Hornell silt loam, from an
area of Hornell-Fremont silt loams, 1 to 6 percent
slopes, in a hayfield in the town of Troupsburg, 20 feet
south of County Route 83, 24 mile west of Chenango
cemetery:

Ap—0 to 7 inches; dark grayish brown (10YR 4/2) silt
loam; strong fine and medium granular structure;
friable; many fine roots; many pores; 5 percent
coarse fragments; strongly acid; abrupt smooth
boundary. .

B21-—7 to 10 inches; yellowish brown (10YR 5/4) silty clay
loam; few fine distinct light brownish gray (10YR
6/2) mottles; strong medium coarse and sub-
angular blocky structure; firm; sticky and slightly
plastic; light yellowish brown (10YR 6/4) silt
coats on ped faces; common fine roots between
peds; few fine pores; b percent hard coarse frag-
ments; few soft shale fragments; very strongly

acid.

B22—10 to 18 inches; light olive brown (2.5Y 5/4) silty
clay; many coarse distinct strong brown (7.5YR
5/6) and common medium distinet light brownish
gray (10YR 6/2) mottles; strong medium prisms
parting to moderate medium and coarse subangular
blocky; firm; few roots between peds; few fine
pores; exteriors of peds 90 percent light olive
gray (6Y 6/2); b percent hard coarse fragments;
common soft shale fragments; very strongly acid;
clear wavy boundary. .

B3—18 to 33 inches; olive brown (2.5Y 4/4) silty clay;
many medium distinct yellowish brown (10YR 5/6),
strong brown (7.5YR 5/6), and light brownish gray
(10YR 6/2) mottles; moderate coarse prisms sep-
arate to weak thick platy structure; firm; few fine
pores; ped faces are gray (5Y 6/1); 2 percent
hard coarse fragments; many soft fragments of
shale; very strongly acid; clear wavy boundary.

C—33 to 38 inches; olive gray (6Y 5/2) shaly silty clay;
few medium distinct yellowish brown (10YR 5/6)
mottles; moderate medium platy structure; firm;
ped faces are gray (5Y 5/1); few pores; 30 percent
soft shale fragments; very strongly acid; abrupt
wavy boundary.

R—38 to 50 inches; gray (5Y 5/1) thin bedded soft shale;
dark brown stains along parting planes; strongly
acid when powdered.

Depth to bedrock ranges from 20 to 40 inches. The solum
is 20 to 36 inches thick. Soft fragments of shale make up
as much as 20 percent of the upper horizons and 15 to 35
percent of the lower horizons. Hard, coarse fragments make
up as much as 20 percent throughout.

The Ap horizon has hue of 10YR or 2.5Y, value of 3
through 5, and chroma of 2. It is silt loam or silty clay
loam. Reaction, if the soil is not limed, ranges from strongly
acid to extremely acid.

The B horizon has hue of 10YR through 5Y, value of
4 or 5, and chroma of 8 or 4. It is heavy silty clay loam or
Sil%' clay. Reaction ranges from extremely acid to strongly
acid.

The C horizon has hue of 10YR through 5Y, value of 5,
and chroma of 1 or 2. It ranges from silty clay loam to clay
and is strongly acid or very strongly acid.

Hornell soils are near Fremont and Kanona soils. Hornell
soils are shallower to bedrock than Fremont and Kanona
soils. They are also finer textured than Fremont soils.

HfB—Hornell-Fremont silt loams, 1 to 6 percent
slopes. This mapping unit is commonly in ridgetop areas
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of uplands where runoff is somewhat slow. The areas
are roughly oblong and are about 5 to 40 acres in
size. This mapping unit is about 60 percent Hornell
soils and 40 percent Fremont soils. These nearly level
to gently sloping soils have the profile described as
representative of their series.

Included in mapping were small areas of shallow
Arnot and Tuller soils where hard sandstone bedrock
is at a depth of 20 inches or less, spots of poorly
drained to somewhat poorly drained Kanona soils
that are similar to Arnot and Tuller soils but are
deeper, and somewhat poorly drained Volusia soils
that are coarser textured and have a strongly expressed
fragipan.

This mapping unit is suited to cultivated crops, hay,
pasture, and trees. The hazard of erosion is moderate
in the more sloping areas if the soils are cultivated
and not protected. Unless the soils are artificially
drained, seasonal wetness delays planting and affects
the choice of crops that can be grown. Diversions that
break up long slopes, grassed waterways, and drain-
age are ways to dispose of water. Returning plant
residue to the surface and keeping tillage to a mini-
mum help maintain soil tilth. Because the content of
clay is high, the soils clod and puddle easily if they
are tilled at the wrong moisture content. Capability
subclass IIIw; woodland subclass 3w.

HfC—Hornell-Fremont silt loams, 6 to 12 percent
slopes. This mapping unit is in side slope areas of ridges
on uplands. The areas are long, variable in width, and
commonly more than 20 acres in size. This mapping
unit is about 55 percent Hornell soils and about 40
percent Fremont soils. These sloping soils have a
profile similar to that described as representative of
their series, but their subsoil is thinner in most places.

Included in mapping were small areas of similar
but deeper, poorly drained to somewhat poorly drained
Kanona soils in low areas and along drainage dissec-
tions, spots of somewhat poorly drained Volugia soils
and moderately well drained Mardin soils that are
coarser textured and have a strongly expressed fragi-
pan, and small areas of shallow, well drained to mod-
erately well drained Arnot soils. In these latter areas,
hard sandstone bedrock affects the relief.

This mapping unit is suited to cultivated crops, hay,
pasture, and trees. The hazard of erosion is severe
if the soils are cultivated and not protected. Unless
intensive measures are used to control runoff and
erosion, tillage should be used mostly to renovate hay
and pasture sods,

Seasonal wetness delays planting and affects the
choice of crops. The soils are wet in spring, but during
long dry periods in midsummer plants show signs of
moisture stress. Because of the high clay content, good
tilth is difficult to maintain if these soils are tilled at
the wrong moisture content. Returning plant residue
and keeping tillage to a minimum help maintain soil
tilth. Capability subclass 1ITe; woodland subclass 3w.

HgD—Hornell and Fremont silt loams, 12 to 20 per-
cent slopes. This undifferentiated group is on long side
slopes below the crests of hills and on foot slopes
below the steep valley sides. Areas consist either of Hor-
nell soils or Fremont soils or some of both. The areas

are moderately steep and about 10 to 40 acres in
size.

Included in mapping were small areas of Kanona,
Mardin, Volusia, and Lordstown soils and spots where
the surface layer has been washed away by erosion.

This mapping unit is suited to hay, pasture, and
trees. The moderately steep slopes make the use of farm
equipment difficult and hazardous. These soils are
susceptible to some erosion if they are not protected.
Minimum tillage is needed to establish hay or pasture.
Moderately steep slopes, the hazard of erosion, and slow
permeability are major limitations to farm and non-
farm uses. Capability subclass IVe; Hornell part in
woodland subclass 8w; Fremont part in woodland
subclass 3r.

HHE—Hornell and Fremont silt loams, steep. This
undifferentiated group is on steep valley side walls.
Areas consist either of Hornell soils or Fremont soils
or some of both. The areas are very large; some are
sevctaral miles long. Slopes range from 20 to 60 per-
cent.

Included in mapping were small areas of Lords-
town and Arnot soils and spots that have been severely
eroded.

This mapping unit is suited to trees and wildlife
habitat. In some areas the view of the valley is ex-
cellent.

The steep slopes make the use of machinery very
difficult and hazardous. Care must be taken in logging
operations because these soils are very erodible when
the vegetation has been removed. Steep slopes are the
main limitation to farm and nonfarm uses. Capability
subclass VIle; woodland subclass 3r.

HkD3—Hornell and Fremont silty clay loams, 6 to 20
percent slopes, severely eroded. This mapping unit is at
the foot of steeper slopes where it receives runoff
from adjacent areas. Hornell soils, Fremont soils, or
some of both make up the areas. The areas are small;
they generally are less than 5 acres and are cut by
many shallow erosion channels. These gently sloping
to moderately steep soils have a profile similar to that
described as representative of their series, but ero-
sion has completely removed the surface layer and
much of the upper part of the subsoil.

Included in mapping were small areas of Kanona
soils and other less eroded Hornell and Fremont soils.

This mapping unit in its present state is not suited
to good plant growth. Eroded areas have remained
nearly barren of vegetation for 20 years. To establish
vegetative growth, surface water from adjacent areas
must be excluded and a mulch added to increase mois-
ture-holding capacity and to minimize erosion. Liberal
amounts of lime and fertilizer are needed. Moderate
slopes and the high content of clay in the surface layer
and the subsoil are the major soil features to consider
in nonfarm use. Capability subclass VIe; woodland
subclass 3r.

Howard Series

The Howard series consists of deep, well drained
to somewhat excessively drained soils that formed in
glacial outwash that was derived from limestone, sand-
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stone, and shale. These soils are nearly level to steep
and occupy outwash plains, valley trains, and kame
terraces.

In a representative profile the surface layer is dark
brown gravelly loam about 9 inches thick. The sub-
surface layer is brown friable gravelly loam about 6
inches thick. The subsoil is very gravelly loam about
30 inches thick. In the upper 9 inches the subsoil is
pale brown; in the 3 inches below that it is brown; and
in the lower 18 inches it is dark brown. The substratum
is loose grayish brown very gravelly sand.

The available water capacity to the depth of 30
inches is low to moderate. Permeability is moderate
to moderately rapid in the solum and very rapid in
the substratum. The root zone in most places extends
to a depth of 30 inches, but it is not restricted to that
depth. If the soils are not limed, the surface layer
is medium acid.

Representative profile of Howard gravelly loam,
0 to 8 percent slopes, in a cultivated area in the
town of Howard, near junction of State Route 70 and
County Route 27, just west of hamlet of Howard :

Ap—0 to 9 inches; dark brown (10YR 3/8) gravelly loam;
weak fine granular structure; friable; many fine
roots; 30 percent gravel; medium acid; abrupt
smooth boundary.

A2—9 to 15 inches; brown (10YR 4/8) gravelly loam; weak
fine granular structure; friable; many fine roots;
80 percent gravel; medium acid; gradual wavy
boundary.

A&B—15 to 24 inches; pale brown (10YR 6/8) very gravelly
loam; very weak fine subangular blocky structure;
friable; common fine roots; many medium and
large pores; ped interiors are dark brown (10YR
4/8) with clay linings in pores; 40 percent gravel;
slightly acid; clear irregular boundary.

B&A—24 to 27 inches; brown (10YR 4/3) very gravelly
loam; weak fine and medium subangular blocky
structure; friable; common fine roots; common fine
pores; surface of peds coated with 1 to 2 milli-
meters of pale brown (10YR 6/3) material; 50 per-
cent gravel; slightly acid; clear irregular boundary.

B21t—27 to 80 inches; dark brown (10YR 4/3) very grav-
elly loam; weak fine and medium subangular blocky
structure; firm, slightly sticky, slightly plastic;
common fine roots; common fine pores; clay coats
are thin on peds and thick on pebbles; 50 percent
gravel; slightly acid; gradual irregular boundary.

B22t—380 to 45 inches; dark brown (7.5YR 4/4) very grav-
elly loam; weak medium subangular blocky struc-
ture; firm, slightly sticky, slightly plastic; few fine
roots; common fine pores with clay linings; thick
patchy clay coats on pebbles and surface of peds;
60 percent gravel; neutral; abrupt irregular bound-

ary.

IIC—4b to 72 inches; grayish brown (10YR 5/2) very grav-
elly sand; single grained; loose; few fine roots;
calcareous; moderately alkaline.

The solum is 24 to 53 inches thick. It is medium acid to
neutral, and the substratum is mildly alkaline or moderately
alkaline, Coarse fragments make up 20 to 40 percent of
the Ap, A2, and A&B horizons and 40 to 60 percent of the
B z}a,lnd C horizons. Carbonates are at a depth of 24 to 53
inches.

The Ap horizon has hue of 7.6YR or 10YR, value of 3 or
4, and chroma of 2 or 3, The A2 horizon has hue of 10YR,
value of 4 through 6, and chroma of 2 or 3.

The B horizon has hue of 5YR through 10YR, value of
3 through 5, and chroma of 3 or 4. It ranges from sandy
loam to sandy clay loam,

The C horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. It is dominantly stratified layers of sand
and gravel.

Howard soils are near Alton and Braceville soils. They
are more loamy and less sandy than Alton soils and better
drained than Braceville soils.

HoA—Howard gravelly loam, 0 to 3 percent slopes.
This nearly level soil is on glacial outwash terraces
along the larger streams in all parts of the county. The
areas are generally 10 to 40 acres in size. This soil
has the profile described as representative of the
series.

Included within this soil in mapping were small areas
of well drained Unadilla soils and moderately well
drained Braceville soils.

This soil is suited to all crops grown in the county,
including hay, pasture, and trees. It is a good source
of gravel and is one of the best soils in the county for
many nonfarm uses.

This soil is easy to work, and it warms up early in
spring. Returning crop residue to the soil and grow-
ing a winter cover crop are necessary in cultivated
areas. Droughtiness can be a problem in dry periods.
A few wet spots need artificial drainage. Capability
subelass IIs; woodland subclass 2o.

HoB—Howard gravelly loam, undulating. This soil
is on glacial outwash terraces and plains in areas of
complex slopes and kettle and kame topography. The
areas are large; many exceed 50 acres. Slopes are
short and range from 3 to 12 percent.

Included with this soil in mapping were small
areas of well drained Madrid soils.

This soil is suited to cultivated crops, hay, pasture,
and trees. It is generally a good source of gravel and
is suited to many nonfarm uses.

Lack of moisture is more frequently a limitation
on this soil than it is on the more level Howard soils.
The hazard of erosion is slight if this soil is cultivated
and not protected. Planting on the contour helps con-
trol erosion. Returning crop residue to the soil and
growing a winter cover crop are necessary in culti-
vated areas. Capability subclass IIs; woodland sub-
class 2o.

HoC—Howard gravelly loam, rolling. This soil is on
valley sides and hillsides on uplands. The areas are
generally 10 acres or more in size. Slopes are short
and irregular, and they range from 12 to 20 percent.
This soil has a profile similar to the one described as
representative of the series, but the subsoil is thinner
and the sandy and gravelly substratum is closer to
the surface.

Included with this soil in mapping were small areas
of Bath and Canaseraga soils.

This soil is suited to hay, pasture, and trees. It
is a good source of gravel (fig.7).

The irregular, complex slopes make the use of ma-
chinery difficult, and contouring practices are not fea-
sible in many places. The hazard of erosion is serious
if this soil is cultivated and not protected. Because of
the hazard of erosion and the difficulty in working this
soil, sod crops are more practical to grow than row
crops. Many pastures are productive in spring and in
fall but droughty in midsummer. Capability subclass
IVe; woodland subclass 2r.

HpD—Howard-Dunkirk complex, hilly. This map-
ping unit is on kames in valleys. The areas are several
hundred acres in size. Slopes are irregular and range
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Figure 7.—A Howard soil that has a high content of gravel
fragments.

from 12 to 30 percent. The Howard soil makes up
about 60 percent of this complex. It has a profile simi-
lar to the one described as representative of its series,
but the subsoil is thinner than in the representative
profile. The Dunkirk soil makes up about 40 percent
of the complex. It has a profile similar to the one
described as representative of its series, but gravel
underlies the substratum.

Included in mapping were small areas of less sloping
Howard soils and Dunkirk soils and a few areas of
well drained soils that are sandy throughout the pro-
file. In a few spots the soils are severely eroded.

This mapping unit is suited to hay, pasture, and
trees. It is better suited to sod crops than to row crops.

In many areas the view adds to the potential for use
as homesites. The moderately steep soils are suscep-
tible to erosion and are very difficult and hazardous to
cultivate. Slope is the main limitation to many non-
farm uses. Capability subclass IVe; woodland sub-
class 2r.

HrB—Howard-Madrid complex, undulating. This
mapping unit is on the lesser slopes in valleys. The
areas are 5 to 40 acres in size. Slopes are short and
irregular, and they range from 3 to 12 percent. The
mapping unit is about 50 percent Howard soils and 50
percent Madrid soils. The Madrid soil has a profile
similar to the one described as representative of its

series, but it is generally underlain by deposits of
gravel.

Included in mapping were small areas of Canaseraga
and Bath soils and small areas of deep, well drained,
sandy soils which are not underlain by gravel.

This mapping unit is suited to cultivated crops, hay,
pasture, and trees. It is well suited to many nonfarm
uses.

The soils are easy to work, and they warm up early
in spring. Planting on the contour helps control
erosion. Returning crop residue to the soil and grow-
ing a winter cover crop are necessary in cultivated
areas. Capability subclass IIs; woodland subclass 2o.

HrC—Howard-Madrid complex, rolling. This map-
ping unit is on the lower part of valley walls in rolling
areas. The areas range from 5 to 20 acres in size. Slopes
are short and irregular, and they range from 12 to 20
percent. This mapping unit is about 50 percent Howard
soils and 50 percent Madrid soils.

Included in mapping were small areas of Bath, Ca-
naseraga, and Alton soils. In the southwestern corner
of the county, a few areas of soils are included that are
similar to but redder than Alton soils.

These soils are suited to hay, pasture, and trees.
Many areas provide a good source of gravel, and other
areas that have a good view are used for homesites.

Complex slopes make the use of farm equipment
difficult and hazardous. Because of the hazard of ero-
sion and the difficulty in working these soils, sod crops
are more practical to grow than row crops. Slope is
the main limitation to nonfarm use. Capability sub-
class IVe; woodland subclass 2r.

HrD—Howard-Madrid complex, 20 to 30 percent
slopes. This mapping unit is on steep sides of the lower
valley walls. The areas range from 10 to 40 acres in
size. This mapping unit is about 50 percent Howard
soils and 50 percent Madrid soils. These moderately
steep soils have a profile similar to that described as
representative of their series, but their subsoil is
thinner because of the steep slopes. :

Included in mapping were small areas of Alton,
Mardin, and Lordstown soils.

This mapping unit is suited to pasture and trees
and is a good source of gravel. The less sloping areas
are suited to hay crops.

Operating farm equipment is difficult and hazard-
ous. Minimum tillage is necessary to reestablish a sod
cover. Slope is a limitation to nonfarm use. Capability
subclass IVe; woodland subclass 2r.

HtD—Howard and Alton gravelly soils, 20 to 30 per-
cent slopes. This undifferentiated group is on terrace
faces and hilly valley sides. Areas consist either of
Howard soils or Alton soils or some of both. The areas
range from 10 acres to 30 acres in size. These soils
have a profile similar to that described as representa-
tive of their series, but their subsoil is thinner over the
sandy and gravelly substratum.

Included in mapping are a few seep spots that are
mostly along the lower foot slopes.

This mapping unit is suited to pasture and trees,
and is an excellent source of gravel. The less sloping
areas are suited to hay crops.

Runoff is very rapid; hence little water is stored
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for plants. Operating farm equipment is difficult and
hazardous. Because of the hazard of erosion and the
difficulty in working these soils, sod crops are more
practical to grow than row crops. Many pastures are
pr'oductive in spring and in fall but are droughty in
l_mdsummer. Slopes limit most nonfarm uses. Capabil-
ity subclass IVe; Howard part in woodland subclass
2r; Alton part in woodland subclass 3r.

HtE—Howard and Alton gravelly soils, 30 to 45 per-
cent slopes. This undifferentiated group is on very steep
terrace faces and valley sides. Areas consist either of
Howard soils or Alton soils or some of both. They
gengra]ly are very large; some are 100 acres or more
in size. These soils have a profile similar to that de-
scribed as representative of their series, but their
subsoil is thinner over the sandy and gravelly sub-
stratum.

Included in mapping are a few slips and some seep
sFots that are mostly along the lower slopes or foot
slopes.

This mapping unit is not suited to cultivated crops
but is well suited to trees. It is a good source of
gravel.

This soil is difficult to manage for pasture. The steep
slopes make the use of farm equipment unsafe or im-
practical when liming, fertilizing, or mowing. Capa-
bility subelass VIIe; Howard part in woodland subclass
2r; Alton part in woodland subclass 3r.

Kanona Series

The Kanona series consists of deep, poorly drained
and somewhat poorly drained soils that formed in
glacial till that was derived mainly from shale. These
soils are nearly level to moderately steep on uplands.

In a representative profile the surface layer is very
dark gray friable silty clay loam about 8 inches thick.
The subsurface layer is dark gray friable silty clay
loam about 4 inches thick. The gsubsoil is mottled,
strong brown firm shaly silty clay to a depth of 30
inches. The substratum, from a depth of 30 to 72 inches,
is mottled, dark grayish brown firm shaly silty clay.

The available water capacity is moderate. Permea-
bility is slow. A water table is near the surface for
long periods. The root zone in most places extends to a
depth of 12 inches. If the soils are not limed, the sur-
face layer is slightly acid. Prolonged wetness and slow
permeability are the principal limitations to farm
and nonfarm uses.

Representative profile of Kanona silty clay loam,
6 to 20 percent slopes, in a pasture in the town of
Canisteo, adjacent to McChesney Road about 1 mile
east of Colonial Bills Creek:

Ap—0 to 8 inches; very dark gray (10YR 3/1) silty clay
loam; moderate medium granular structure; fri-
able; many roots; 10 percent coarse fragments;
slightly acid; abrupt smooth boundary.

A2g—8 to 12 inches; dark gray (5Y 4/1) silty clay loam;
moderate fine subangular blocky structure; friable;
common roots; b percent coarse fragments; medium
acid; clear wavy boundary.

B2g—12 to 380 inches; strong brown (7.5YR 5/8) shaly
silty clay; few fine distinct reddish yellow (5YR
6/6) and gray (6Y 5/1) mottles; moderate medium
angular blocky structure; firm; few roots; few fine
pores; gray (6Y 5/1) coatings on ped surfaces;

thin patchy clay films on vertical ped surfaces and
in pores; 20 percent coarse fragments; medium
acid; clear wavy boundary.

C—30 to 72 inches; dark grayish brown (2.5Y 4/2) shaly
silty clay; common medium distinct strong brown
(7.5YR 5/6) mottles; weak thick platy structure;
firm; few fine pores; 20 percent coarse fragments;
medium acid.

The solum is 20 to 36 inches thick. Reaction is medium
acid or slightly acid in both the solum and the substratum.
Coarse fragments make up 5 to 35 percent throughout.

The Ap horizon has hue of 10YR or 2.5Y, value of 8 or
4, and chroma of 1 or 2.

The A2g horizon has hue of 10YR through 5Y, value of
4 through 6, and chroma of 0 through 2. It ranges from
heavy silt loam to silty clay loam.

The B horizon has hue of 7.6YR through 5Y, value of 4
through 6, and chroma of 2 through 8, and contains few to
many distinct mottles. It ranges from shaly silty clay loam
to silty clay.

The C horizon has hue of 10YR through 5Y, value of 3
through 5, and chroma of 1 through 4. It ranges from shaly
silty eclay loam to silty clay.

Kanona soils are near Fremont, Hornell, and Volusia soils.
Kanona soils are finer textured than Fremont soils and are
deeper to shale bedrock than are Hornell soils. They lack
the fragipan layer of Volusia soils,

KaA—Kanona silty clay loam, 0 to 2 percent slopes.
This nearly level soil is in depressions on the plateau
summit. The areas are generally round or oblong and
less than 10 acres in size. This soil has a profile similar
to the one described as representative of the series,
but the surface layer is generally black.

Included with this soil in mapping were small areas
of Alden, Chippewa, and Tuller soils.

This soil is too wet for cultivation unless it is arti-
ficially drained. If it is drained, it is suited to corn,
hay, and grain crops. In most areas there are excellent
sites for ponds or for wetland wildlife habitat. Open
ditch drainage is generally more effective than tile
drainage because the soil is slowly permeable and has
a high content of clay. Prolonged wetness is a limi-
tation to nonfarm uses. Capability subclass IVw; wood-
land subclass 5w.

KaB—Kanona silty clay loam, 2 to 6 percent slopes.
This gently sloping soil is on smooth side slopes that
receive runoff from adjacent, more steeply sloping
soils. The areas are 5 to 20 acres in size.

Included with this soil in mapping were small areas
of Hornell and Volusia soils.

This soil is too wet for cultivation unless it is arti-
ficially drained. If drained, it is suited to corn, hay,
and grain crops. Excellent sites for ponds are in the
less sloping areas. Open ditch drainage is generally
more effective than tile drainage because the soil is
slowly permeable and has a high content of clay. Capa-
bility subclass IVw; woodland subclass 5w.

KaD—Kanona silty clay loam, 6 to 20 percent slopes.
This sloping to moderately steep soil is on foot slopes
below steeper soils where it accumulates substantial
amounts of runoff. The areas consist of bands that are
below and parallel to the steep side slopes and are 5
to 20 acres in size. This soil has the profile described as
representative of the series.

Included with this soil in mapping were small areas
of Hornell and Volusia soils.

Under careful management that includes control
of runoff and erosion, hay and grain crops can be
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grown in the lesser sloping areas. Wetness and suscep-
tibility to erosion are major limitations to farm uses.
The high content of clay in the surface layer and sub-
soil, slope, and wetness are the main limitations for
nlonfagm uses. Capability subclass IVw; woodland sub-
class 5w.

Lackawanna Series

The Lackawanna series consists of deep, well drained
soils that formed in glacial till that was derived mainly
from reddish sandstone. These soils are gently sloping
to moderately steep on uplands.

In a representative profile, in a cultivated area, the
surface layer is dark brown channery silt loam about
7 inches thick. The subsoil extends to a depth of 60
inches. In the upper 20 inches the subsoil is reddish
brown channery silt loam, and in the lower part it is
a very firm dense fragipan of dark reddish brown
flaggy silt loam.

The available water capacity is moderate. In spring
and in periods of heavy precipitation, the water table
is perched above the slowly permeable dense fragipan
for brief periods. The fragipan restricts the root zone
" to a depth of about 27 inches. If the soils are not
limed, the surface layer is strongly acid or very strong-
ly acid.

Representative profile of Lackawanna channery silt
loam, 3 to 12 percent slopes, in a cultivated area in
the town of West Union, just south of County Route
124 on Rose Hill about 2 miles south of Wileyville:

Ap—0 to 7 inches; dark brown (7.5YR 3/2) channery silt
loam; weak medium and fine granular structure;
very friable; many roots; 20 percent coarse frag-
ments; slightly acid; abrupt smooth boundary.

B21—7 to 21 inches; reddish brown (5YR 4/4) channery
silt loam; weak fine and medium subangular blocky
structure; friable; common roots; 20 percent coarse
fragments; medium acid; clear wavy boundary.

B22—21 to 27 inches; reddish brown (5YR 4/4) channery
silt loam; weak medium and coarse subangular
blocky structure; firm; few roots; few fine pores;
20 percent coarse fragments; medium acid; clear
wavy boundary.

Bx—27 to 60 inches; dark reddish brown (YR 3/4) flaggy
silt loam; moderate coarse prismatic structure that
has prisms 4 to 8 inches across; reddish brown
(5YR 5/8) silt coats around prisms; interior of
prisms is massive; very firm and brittle; few roots
along prism faces to depth of 30 inches; few fine
pores; few patchy clay films along cleavage planes
and in some pores; 80 percent coarse fragments;
strongly acid.

Depth to bedrock is more than 60 inches. The solum is 40
to 60 inches thick. Depth to the Bx horizon ranges from
18 to 36 inches. Coarse fragments that are channery, flaggy,
or stony make up 15 to 30 percent of the material above
the fragipan and 20 to 35 percent of the fragipan. Reaction,
if the soil is not limed, is very strongly acid or strongly
acid above the fragipan and ranges from very strongly
acid to medium acid in the fragipan and C horizon.

The Ap horizon has hue of 7.6YR or 5YR, value of 3 or
4, and chroma of 2 or 3.

The B2 horizon has hue of 5YR or 2.,6YR, value of 4 or
5, and chroma of 4 or 5. It ranges from channery sandy
loam to silt loam. In many places there is an A’2 horizon
between the B2 and Bx horizons. The Bx horizon has hue
of 5YR through 10R, value of 8 or 4, and chroma of 2 to
4. Tt ranges from channery sandy loam to flaggy silt loam.

The C horizon (not described in the representative profile)

is similar to the Bx horizon in color and texture, but it is
more massive.

Lackawanna soils are near Oquaga and Wellshoro soils.
They are deeper to bedrock than Oquaga soils and are better
drained than Wellsboro soils.

LaB—Lackawanna channery silt loam, 3 to 12 per-
cent slopes. This gently sloping soil is on hill crests or
upper valley sides where water does not accumulate.
The areas conform in shape to the hill crests and gen-
erally range from 10 to 20 acres in size. This soil has
the profile described as representative of the series.

Included with this soil in mapping were small areas
of the moderately well drained Wellsboro soils in de-
pressions and long drainageways and spots of Oquaga
soil where the depth to rock is less than 40 inches.

The soil is suited to the crops commonly grown in
the county, including cultivated crops, hay, pasture,
and trees. The fragipan, however, restricts the root
zone in places. Lime is needed for most crops, espe-
cially legumes. This soil should not be cultivated con-
tinuously because of the hazard of erosion. Contour
tillage and stripcropping and diversions to break long
slopes help control erosion and the loss of water.
Crops that provide winter cover are helpful. Keeping
tillage to a minimum and using crop residue also help
control erosion. Slow permeability is a limitation to
many nonfarm uses. Capability subclass Ile; wood-
land subclass 3o.

LaC—Lackawanna channery silt loam, 12 to 20 per-
cent slopes. This sloping to moderately steep soil is on
the upper side slopes of valley walls. Intermittent drain-
ageways that run at right angles to the general contour
dissect the areas, which generally range from 10 to 40
acres in size.

Included with this soil in mapping were small areas
of moderately well drained Wellsboro soils and well
drained Oquaga soils. Also included because of their
small acreage were spots of steeper Lackawanna soils.

This soil is best suited to hay, pasture, or trees. The
less sloping areas are suited to corn, if the soil is pro-
tected from erosion. The steeper areas are limited for
crop production by slope and the hazard of erosion.
The use of farm equipment is difficult and hazardous
on this soil. Contour tillage, residue management, and
reseeding in narrow strips help reduce erosion and
aid in preserving moisture from summer rainfall.
Slope is the major limitation to many nonfarm uses.
Capability subclass IVe; woodland subclass 3r.

LC—Lackawanna-Wellsboro association, extremely
stony. This gently sloping through moderately steep
mapping unit is on hill crests and upper side slopes of
valley walls. It is about 40 percent Lackawanna soils,
35 percent Wellsboro soils, and 25 percent Arnot,
Oquaga, and Morris soils. Surface stones are numer-
ous and are spaced about 8 to 5 feet apart. Stones about
a foot in diameter are common throughout the profile.
Slopes range from 2 to 30 percent. The areas range
from 10 to 50 acres in size.

Included in mapping were small areas of Morris
soils that are extremely stony.

This mapping unit is not suited to cultivated crops
but is suited to woodland and wildlife habitat.

It is difficult to manage for pasture. The numerous
surface stones prevent the use of farm equipment for
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plowing, liming, or fertilizing. Extreme stoniness is
the main limitation to both farm and nonfarm uses.
Slope is a limitation in part of the area. Capability sub-
class VIIs; Lackawanna part in woodland subclass 8x;
Wellsboro part in woodland subclass 2x.

Lordstown Series

The Lordstown series consists of moderately deep,
well drained soils that formed in glacial till that is
20 to 40 inches thick over bedrock. These soils are on
gently sloping to very steep bedrock-controlled ridges,
hilltops, and steep valley sides.

In a representative profile, in a cultivated area, the
surface layer is dark yellowish brown channery silt
loam about 9 inches thick. The subsoil is friable very
ch{mnery gilt loam about 18 inches thick. In the upper
5 inches the subsoil is yellowish brown and in the
lower 13 inches it is light olive brown. The underlying
material is light olive brown firm very flaggy silt loam
about 9 inches thick. At a depth of 36 inches it rests on
fractured thin-bedded gray sandstone and siltstone
bedrock.

The available water capacity is low to moderate.
Permeability is moderate. The root zone is restricted
to a depth of 20 to 40 inches above the bedrock.

Representative profile of Lordstown channery silt
loam, 3 to 12 percent slopes, in a cultivated area in the
town of Wheeler, adjacent to County Route 8 about 2
miles northwest of the hamlet of Wheeler:

Ap—0 to 9 inches; dark yellowish brown (10YR 4/4) chan-
nery silt loam; moderate fine granular structure;
friable; many fine roots; 80 percent coarse frag-
ments; strongly acid; abrupt smooth boundary.

B21—9 to 14 inches; yellowish brown (10YR 5/6) very
channery silt loam; weak very fine subangular
blocky structure; friable; common fine roots; 40
percent coarse fragments; very strongly acid; clear
wavy boundary.

B22—14 to 27 inches; light olive brown (2.5Y 5/4) very
channery silt loam; weak very fine subangular
blocky structure; friable; few fine roots; few fine
pores; few patchy clay films in pores; 50 percent
coarse fragments; strongly acid; gradual wavy
boundary.

C—27 to 36 inches; light olive brown (2.5Y 5/4) very flaggy
silt loam; weak fine subangular blocky structure;
firm; few fine pores that have few thin clay films;
no roots; 60 percent coarse fragments; very
strongly acid; abrupt wavy boundary.

IIR—86 inches; thin-bedded gray sandstone and siltstone
bedrock; fractured.

Depth to bedrock ranges from 20 to 40 inches. The solum
is 20 to 36 inches thick. Coarse fragments that are dom-
inantly flat and angular make up 20 to 50 percent of the
solum and 20 to 50 percent of the substratum. If the soils
are not limed, reaction is very strongly acid or strongly acid
in the solum and ranges from strongly acid to medium acid
in the substratum.

The Ap horizon has hue of 7.5YR or 10YR, value of 3 to
5, and chroma of 2 to 4.

The B horizon has hue of 10YR or 2.5Y, value of 4 to 6,
and chroma of 8 to 6. It ranges from very channery silt
loam to channery very fine sandy loam.

The C horizon has hue of 10YR through 5Y, value of 4
through 6, and chroma of 2 through 4. It ranges from very
flaggy silt loam to channery fine sandy loam.

The R layer consists of massive thick to thin beds of silt-
stone or sandstone interbedded with shale. The bedrock is
jointed and is commonly fractured at a depth of 3 to 6 feet.

These Lordstown soils differ from those in other areas

by having 35 percent or more coarse fragments rather than
less than 35 percent as defined in the Lordstown series. This,
however, does not alter the use or behavior of the soils.

Lordstown soils are near Arnot, Bath, and Tuller soils.
Lordstown soils are deeper to rock than both Arnot and
Tuller soils and are better drained than Tuller soils. Lords-
town soils are shallower to rock than Bath soils.

LoB—Lordstown channery silt loam, 3 to 12 percent
slopes. This gently sloping and sloping soil is on slightly
convex tops of hills and ridges in nearly all parts of
the county. The areas conform to the shape of the hill-
tops and are 10 acres to several hundred acres in
size. This soil has the profile described as representa-
tive of the series.

Included with this soil in mapping were sizable
areas of deeper Bath soils and shallow Arnot soils and
small wet areas of shallow Tuller soils.

This soil is suited to cultivated crops, hay, pasture,
and trees. Contour farming, minimum tillage, and the
use of crop residue help reduce the loss of soil and
water. Because this soil is in the highest elevated
areas in the county, seed varieties should be selected
that are suited -to a shorter growing season. The re-
stricted .root zone is a slight limitation to farming.
Depth to rock is a limitation to many nonfarm uses.
Capability subclass IIe; woodland subclass 3o.

LoC—Lordstown channery silt loam, 12 to 20 percent
slopes. This moderately steep soil is on long, narrow
strips along the upper valley walls just below the
crests of the hills. The areas are generally 10 to 50
acres in size.

Included with this soil in mapping were sizable
areas of Bath and Arnot soils.

This soil is suited to hay, pasture, and trees. It tends
to be droughty in summer. Slope, excessive runoff,
and the hazard of erosion limit the use of this soil
for crops. The use of farm equipment is difficult and
hazardous on this soil. Contour tillage, residue manage-
ment, and reseeding in narrow strips help reduce
erosion and aid in preserving moisture from summer
rainfall. Slope and depth to bedrock are the major
limitations to nonfarm uses. Capability subclass IVe;
woodland subclass 3r.

LRE—Lordstown-Arnot association, steep. This
mapping unit is about 60 percent Lordstown soils, 20
percent Arnot soils, and 20 percent Bath, Lackawanna,
and Oquaga soils. The soils are on valley walls through-
out the county. They are 10 to 40 inches deep over
bedrock. Ledges and outcrops of bedrock are common.
Slopes range from 20 to 40 percent. The areas con-
sist of bands along valley walls and range from 40 to
100 acres or more in size.

Included in mapping along Keuka Lake were areas
of similar soils except that they were derived from
shale and not from siltstone and sandstone. Also in-
cluded were deep soils that formed in the flaggy talus
material that collected at the foot of the steep slopes
by gradually moving down the hillside.

This mapping unit is not suited to cultivation. It
is better suited to permanent cover, and most of it
is in trees. Many areas that have an excellent view of
the valleys are used as sites for summer homes.

The steep slopes and the many rock outcrops pre-
vent the use of farm machinery to improve pastures.
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The hazard of erosion is severe if the soil is disturbed.
Water runs off rapidly, and little water is received
from other areas. Steep slopes, outcroppings, and shal-
lowness are the major limitations to nonfarm uses.
Capability subclass VIIs; Lordstown part in wood-
land subclass 3r; Arnot part in woodland subclass 4r.

LRF—Lordstown-Arnot association, very steep. This
very steep mapping unit is mostly on forested slopes
of the valley sides throughout the county. Ledges and
outcrops of bedrock are common. The areas consist
of bands along valley walls and are as large as sev-
eral hundred acres. Slopes are generally more than
40 percent and in some places are nearly vertical.

These soils are too steep for use other than for trees,
wildlife habitat, and some forms of recreation. Capa-
bility subclass VIIs; Lordstown part in woodland sub-
class 8r; Arnot part in woodland subclass 4r.

Madrid Series

The Madrid series consists of deep, well drained
soils that formed in glacial till that was derived mainly
from sandstone and limestone. These soils are on undu-
lating to steep landforms on the sides of valleys.

In a representative profile the surface layer is dark
grayish brown fine sandy loam about 10 inches thick.
The subsurface layer to a depth of 17 inches is leached
pale brown fine sandy loam. The subsoil extends to a
depth of 50 inches. In the upper 5 inches it is yellow-
ish brown friable fine sandy loam; in the lower 28
inches it is brown firm gravelly fine sandy loam. The
substratum from a depth of 50 to 64 inches is dark
yellowish brown friable gravelly fine sandy loam.

The available water capacity is moderate. Permea-
bility is moderate and moderately slow in the solum ar}d
moderately slow in the substratum. The root zone in
most places extends to a depth of 30 inches, but it is
not restricted to that depth. If the soil is not limed,
the surface layer is medium acid.

Representative profile of Madrid fine sandy loam,
undulating, in a cultivated area in the town of Way-
land, just north of Genesee Expressway about 3/ mile
west of the hamlet of Perkinsville:

Ap—o0 to 10 inches; dark grayish brown (10YR 4/2) fine
sandy loam; weak fine granular structure; friable;

many roots; many fine pores; 10 percent coarse
fragments; medium acid; abrupt smooth boundary.

A2—10 to 17 inches; pale brown (10YR 6/3) fine sandy
loam; very weak fine subangular blocky structure;
friable; common roots; many fine pores; 5 percent
coarse fragments; medium acid; gradual smooth
boundary.

B&A—17 to 22 inches; yellowish brown (10YR 5/4) fine
sandy loam; weak fine subangular blocky structure
with pale brown (10YR 6/8) coatings on ped sur-
faces; friable; few roots; common fine pores; 10
percent coarse fragments; medium acid; gradual
smooth boundary.

B21t—22 to 88 inches; brown (10YR 65/3) %ravelly fine
sandy loam; weak medium subangular blocky struc-
ture; firm; few fine roots; common fine pores; clay
linings in pores; patchy clay films on some ped
faces; 20 percent coarse fragments; medium acid;
gradual smooth boundary.

B22t—38 to 50 inches; brown (10YR 5/38) %ravelly fine
sandy loam; weak medium subangular blocky struc-
ture; firm; few fine roots; few fine pores with clay

linings; thin clay films on some ped faces; 20 per-
cent coarse fragments; slightly acid.

IIC—50 to 64 inches; dark yellowish brown (10YR 4/4)
gravelly fine sandy loam with lenses of sand;
weakly stratified; massive; friable; few fine roots;
:lf'ew f}ge pores; 30 percent coarse fragments; slight-
y acid.

The solum is 86 to 60 inches thick. It ranges from strongly
acid to slightly acid, and the substratum is slightly acid or
neutral. Coarse fragments make up 5 to 15 percent of the A
horizons and 10 to 30 percent of the B and C horizons.

The Ap horizon has hue of 10YR, value of 8 or 4, and
chroma of 2 or 3.

The B horizon has hue of 7.6YR or 10YR, value of 4 or
6, and chroma of 3 or 4. It is gravelly fine sandy loam, grav-
elly silt loam, and silt loam.

The C horizon has hue of 10YR or 2.6Y, value of 3 to 5,
and chroma of 2 to 4. It ranges from gravelly fine sandy
loam to silt loam. The till is either firm basal or water
worked friable material.

Madrid soils are near Bath and Howard soils. They lack
the fragipan in Bath soils and contain less coarse fragments
than Howard soils.

MaB-—Madrid fine sandy loam, undulating. This soil
is on gently sloping convex knolls. The areas are cir-
cular and conform to the tops of the knolls; they are
generally 10 to 80 acres in size. Slopes are short and
range from 3 to 12 percent. This soil has the profile de-
scribed as representative of the series.

Included with this soil in mapping were small spots
of Howard, Dunkirk, and Canaseraga soils and small
areas of a similar soil except that it is sandy and has
no coarse fragments.

This soil is suited to cultivated crops, hay, pasture,
and trees. It is well suited to many nonfarm uses. Con-
tour stripcropping, grassed waterways, and diversions
help control erosion. Crops that provide a cover in
winter help maintain the soil structure. Keeping till-
age to a minimum on short complex slopes and using
crop residue with no-plow tillage also help control ero-
sion. Capability subclass 1Ie; woodland subclass 2o.

MaC--Madrid fine sandy loam, rolling. This soil is on
the rolling part of valley sides. The areas conform to
the steep sides of hummocks and knolls and are gen-
erally 5 to 10 acres in size. Slopes are short and com-
plex, and they range from 12 to 20 percent.

Included with this soil in mapping were small areas
of Howard, Dunkirk, and Canaseraga soils and a
similar soil that has very few or no coarse fragments.

This soil is well suited to hay, pasture, and trees. It
is less suited to row crops because of the complex
slopes and the hazard of erosion.

Complex slopes make the use of farm equipment
difficult and hazardous. If this soil is cultivated, a
Protective cover is needed for as long as possible.
If row crops are grown, a cropping system to help
protect the soil should include no-plow planting and
should leave crop residue on the surface. Slope and
susceptibility to erosion are the major limitations to
nlonfagm uses. Capability subclass IVe: woodland sub-
class 2r.

Mardin Series

The Mardin series consists of deep, moderately well
d;'ained §oils that formed in glacial till that was de-
rived mainly from sandstone and shale. These soils are
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gently sloping to moderately steep on upland plateaus.
They have a well expressed fragipan at a depth of 14
to 23 inches.

In a representative profile the surface layer is dark
grayish brown channery silt loam about 9 inches
thick. The subsoil is 51 inches thick. In the upper 6
inches it is yellowish brown friable channery silt loam;
in the 4 inches below that it is mottled, pale brown
friable channery silt loam. At a depth of 19 inches there
is a dense fragipan. In the upper 10 inches the fragi-
pan is mottled, brown to dark brown firm channery
gilt loam; in the lower 81 inches it is olive brown very
firm very channery silt loam.

The available water capacity is low to moderate.
Permeability is moderate above the fragipan and slow
in and below the fragipan. In spring and in periods
of heavy precipitation, the water table is perched above
the dense fragipan. The root zone in most places is
restricted by the fragipan. If the soils are not limed,
the surface layer is very strongly acid to strongly acid.

Representative profile of Mardin channery silt loam,
8 to 15 percent slopes, in a pasture in the town of
Wayland, adjacent to County Route 121, about 14 mile
east of Loon Lake:

Ap—0 to 9 inches; dark grayish brown (10YR 4/2) chan-
nery silt loam; weak medium and fine granular
structure; friable; many fine roots; 20 percent
coarse fragments; medium acid; abrupt smooth
boundary.

B21—9 to 15 inches; yellowish brown (10YR 65/4) channery
gilt loam; weak fine subangular blocky structure;
friable; common fine roots; 20 percent coarse frag-
ments; strongly acid; clear wavy boundary.

B22—15 to 19 inches; pale brown (10YR 6/8) channery silt
loam; common fine distinet dark yellowish brown
(10YR 4/4) mottles; weak medium subangular
blocky structure; friable; few fine roots; 20 per-
cent coarse fragments; strongly acid; clear wavy

boundary.

Bx1—19 to 29 inches; brown to dark brown (10YR 4/3)
channery silt loam; many medium and coarse gray-
ish brown and yellowish brown mottles; weak fine
and medium subangular blocky structure; firm and
brittle; few fine roots; few fine pores with few
patchy clay films in pores, 25 percent coarse frag-
ments; medium acid; abrupt irregular boundary.

Bx2—29 to 60 inches; olive brown (2.5Y 4/4) very channery
silt loam; moderate very coarse prisms 12 to 18
inches across parting to weak coarse subangular
blocky structure; prisms coated with silt streaks
that have a gray (10YR 5/1) center and a brown
to dark brown (7.5YR 4/4) border; very firm and
brittle; few fine pores with patchy clay films in
pores; 40 percent coarse fragments; medium acid.

Depth to bedrock is more than 60 inches. The solum is
40 to 70 inches thick. Depth to the Bx horizon ranges from
14 to 23 inches, Coarse fragments make up 10 to 25 percent
of the material above the Bx horizon and 20 to 40 percent
of the Bx and C horizons. Reaction ranges from very
strongly acid to medium acid above the fragipan and from
very strongly acid to neutral in the fragipan. It ranges
from strongly acid to moderately alkaline in the C horizon.

The Ap horizon has a hue of 10YR, value of 8 to 5, and
chroma of 2 to 4.

The B2 horizon has hue of 7.5YR through 2.5Y, value
of 4 to 6, and chroma of 8 through 6. It ranges from chan-
nery loam to silt loam.

The Bx horizon has hue of 10YR of 2.5Y, value of 3 to 5,
and chroma of 8 or 4. It ranges from very channery loam to
silt loam.

The C horizon has hue of 10YR through 5Y, value of 3
:o 5t, and chroma of 2 to 4. It is similar to the Bx horizon in

exture,

Mardin soils are in a drainage sequence with well drained
Bath soils, somewhat poorly drained Volusia soils, and
poorly drained Chippewa soils.

MdB—Mardin channery silt loam, 2 to 8 percent
slopes. This gently sloping soil is in high areas where
little or no runoff accumulates. The areas are oval and
are about 5 to 50 acres in size. This soil has a profile
similar to the one described as representative of the
series, but the mottling is closer to the surface.

Included with this soil in mapping were small areas
of Bath, Volusia, Lordstown, and Canaseraga soils,
soils that are nearly level, and a few spots of soils that
are moderately sloping.

This soil is suited to cultivated crops, hay, pasture
and trees. Because a slight wetness in spring can
shorten the growing season, early maturing plant varie-
ties are best. Contour tillage and stripcropping and
diversion terraces are necessary if row crops are grown.,
Minimum tillage and management of crop residue help
protect the surface layer from erosion. Random tile
drainage in wet spots allows fields to be farmed uni-
formly. Seasonal wetness and slow permeability are
limitations to nonfarm use. Capability subclass IIw;
woodland subclass 3o.

MdC—Mardin channery silt loam, 8 to 15 percent
slopes. This sloping soil is on the sides of large hills.
The areas consist of strips that are roughly parallel
to the contour of the hills. These areas generally are
large; they are several hundred feet in width and
10 to 50 acres in size. This soil has the profile described
as representative of the series.

Included with this soil in mapping were small areas
of Bath, Lordstown, and Volusia soils.

This soil is suited to corn, small grain, hay, pasture,
and trees. Corn varieties that mature early and leg-
umes that can tolerate wetness should be selected.
Protection from loss of soil and water is essential for
all crops. Diversions, contour strips, minimum till-
age, and the return of crop residue are needed to
help control erosion and maintain good soil structure.
Slope, seasonal wetness, and slow permeability are
limitations to nonfarm uses. Capability subclass IIle;
woodland subclass 3o.

MdD—Mardin channery silt loam, 15 to 25 percent
slopes. This moderately steep soil is on hillsides and
narrow dissected valleys throughout much of the
county. It is generally part of an overall long side
slope. .The.areas are large; they range from 10 to 100
acres in size.

Included with this soil in mapping were small areas
of.lBath, Lordstown, Oquaga, Volusia, and Wellsboro
soils.

This soil is suited to hay, pasture, and trees. Slope,
excessive runoff, and the hazard of erosion limit the
use of this soil for crops.

The use of farm equipment is difficult and hazard-
ous on this soil, which tends to be droughty in mid-
summer. Contour tillage, residue management, and
reseeding in narrow strips help reduce erosion and
preserve moisture from summer rainfall. Slope and
slow permeability are limitations to nonfarm wuses.
Capability subclass IVe; woodland subclass 3r.

MdD3—Mardin channery silt loam, 8 to 25 percent
slopes, severely eroded. This sloping and moderately
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steep soil is on long side slopes of large hills, mainly
on the slopes along Keuka Lake, which is the main
grape producing area. The areas are oblong in shape
and are generally small; they are less than 5 acres in
size. This soil has a profile similar to the one described
as representative of the series, but erosion has removed
much of the upper layers of soil and the fragipan is
very close to the surface.

Included with this soil in mapping were small spots
of Lordstown, Volusia, and uneroded areas of Mardin
soils and many gullies.

Because this soil is near the lake, it is suited to
grape production. Many areas that have an excellent
view of Keuka Lake are used as homesites. The effect
of the lake is such that it lengthens the growing sea-
son and lessens frost damage in spring and fall.

Erosion control and other management practices
are needed to maintain optimum production. These
practices include diverting excess water from vine-
yvard areas, cross-slope planting, tile drainage, resi-
due management, and mulching. Slope and slow per-
meability are limitations to nonfarm uses. Capability
subclass Vle; woodland subclass 3r.

MhC3—Mardin-Ovid complex, 3 to 15 percent slopes,
severely eroded. This gently sloping and sloping map-
ping unit is on the slopes above Keuka Lake and is
part of an overall long side slope. The Mardin soil
makes up about 60 percent of this complex. It has a
profile similar to the one described as representative
of its series, but the surface layer is channery silt
loam. The Ovid soil makes up about 40 percent of the
complex. It has a profile similar to the one described
as representative of its series, but the surface layer
is silt loam or silty clay loam. In each soil, because of
erosion much of the upper part of the subsoil is part
of the plow layer.

Included in mapping were a few areas where shal-
low gullies have cut into the underlying glacial till.

The soils are in an area climatically suited to grape
production. Many areas of this soil that have an ex-
cellent view of Keuka Lake are used as homesites.

Erosion control and other management practices,
including diverting excess water from vineyards, cross-
slope planting, tile drainage, mulching, and residue
management, are essential to help maintain the pro-
ductivity of the vineyards. Slope, wetness, and slow
permeability are limitations to nonfarm uses. Capa-
bility subclass IVe; Mardin part in woodland subclass
80; Ovid part in woodland subclass 3w.

MnB—Mardin and Volusia channery silt loams, silty
substratum, 2 to 6 percent slopes. These gently sloping
soils are on foot slopes adjacent to streams that are
below 1,600 feet in elevation; they are mainly in the
Canisteo and Tioga river watersheds. Areas consist
either of Mardin soils or Volusia soils or some of
both. The areas are small; they are 5 to 10 acres in
size. These soils have a profile similar to the one de-
scribed as representative of their series, but they have
a silty, stone-free layer in the substratum.

Included with this soil in mapping were small areas
of Canaseraga and Wallington soils.

These soils are suited to cultivated crops, hay, pas-
ture, and trees. They are best for short-season row

crops that do not require early planting or late season
harvesting. If these soils are used for row crops,
measures are needed to control water runoff and soil
loss. Contour tillage and stripcropping and diversion
terraces help control erosion. Keeping tillage to a min-
imum, growing a winter cover crop, and returning
crop residue to the soil help protect the surface layer.

These soils are susceptible to landslides. Many slides
have occurred where streams have undercut the toe
slopes. Seasonal wetness and slow permeability are
limitations to nonfarm uses. Capability subclass IIw;
Mardin part in woodland subclass 3o0; Volusia part in
woodland subclass 3w.

MnC—Mardin and Volusia channery silt loams, silty
substratum, 6 to 12 percent slopes. These sloping soils
are on foot slopes adjacent to streams that are below
1,600 feet in elevation; they are mainly in the Canis-
teo and Tioga river watersheds. Areas consist either
of Mardin soils or Volusia soils or some of both. The
areas are small; they are 5 to 20 acres in size. These
soils have a profile similar to the one described as
representative of their series, but they have a silty,
stone-free layer in the substratum.

Included with these soils in mapping were small
areas of Canaseraga soils and Wallington soils.

These soils are suited to cultivated crops, hay, pas-

ture, and trees. They are best for crops that mature

early and legumes that can tolerate some wetness.
Measures are needed to help prevent soil and water
loss for all crops. Diversions and contour stripcropping,
keeping tillage to a minimum, and returning crop resi-
due to the soil help reduce the hazard of erosion and
maintain the soil structure. These soils are susceptible
to landslides or down-slope slippage, especially when
cuts are made into the toe slope. Capability subclass
IIle; Mardin part in woodland subclass 30; Volusia
part in woodland subclass 3w.

Middlebury Series

The Middlebury series consists of deep, moderately
well drained and somewhat poorly drained soils that
formed in alluvial sediment. These soils are nearly
level and are on flood plaing of rivers and smaller
streams throughout the county. They are subject to
periodic flooding.

In a representative profile the surface layer is silt
loam about 12 inches thick. In the upper 5 inches it is
very dark grayish brown, and in the lower 7 inches it
is dark grayish brown. The subsoil is brown to dark
brown friable silt loam about 10 inches thick. The sub-
stratum extends to a depth of 61 inches. In the upper
19 inches it is mottled, dark gray silt loam; in the
lower 20 inches it is dark grayish brown very gravelly
loamy sand.

The available water capacity is moderate to high.
Permeability is moderate. In spring and in wet periods,
a seasonal high water table is present. Floods occur
during spring runoff and other periods of heavy rain-
fall, but excessive water seldom limits the use of
these soils for farming. The water table controls the
root zone, which in most places extends to a depth of
20 inches. Crops seldom show signs of a lack of mois-
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ture in the growing season. If the soils are not limed,
the surface layer is strongly acid or medium acid.

Representative profile of Middlebury silt loam, in a
pasture, near U. S. Highway 15, about 14 mile south
of the village of Avoca:

Ap—0 to b inches; very dark grayish brown (10YR 8/2)
silt loam; moderate fine granular structure; very
friable; many fine roots; slightly acid; abrupt
smooth boundary.

Al—b to 12 inches; dark grayish brown (10YR 4/2) silt
loam; weak fine granular structure; very friable;
common, fine roots; slightly acid; gradual smooth
boundary.

B2—12 to 22 inches; brown to dark brown (10YR 4/38) silt
loam; few fine distinct gray (6Y 6/1) mottles; weak
medium subangular blocky structure; friable; few
roots; common coarse pores; medium acid; gradual
smooth boundary.

Clg—22 to 41 inches; dark gray (10YR 4/1) silt loam; com-
mon medium distinct brown to dark brown (7.5YR
4/4) mottles; weak medium subangular blocky
structure; friable; few roots; common fine pores;
medium acid.

IIC2—41 to 61 inches; dark grayish brown (10YR 4/2) very
gravelly loamy sand; single grained; loose; 50 per-
cent coarse fragments; medium acid.

The solum is 156 to 27 inches thick. Strongly contrasting
gravelly or sandy material, which occurs only in some
profiles, is deeper than 40 inches, but coarse fragments
make up as much as 10 percent of the horizons above a
depth of 40 inches. If the soils are not limed, reaction is
strongly acid or medium acid in the surface layer and ranges
from medium acid to slightly acid below the surface layer.

The Ap horizon has hue of 10YR or 2.5Y, value of 8 or
4, and chroma of 2.

The B horizon has hue of 10YR or 2.5Y, value of 4 or b,
imd chroma of 3 or 4. It ranges from silt loam to fine sandy
oam.

The C horizon has hue of 10YR or 2.5Y, value of 4 or 5,
and chroma of 1 or 2. It ranges from silt loam to fine sandy
loam to a depth of 40 inches.

Middlebury soils are in a drainage sequence with well
drained Tioga soils and poorly drained and very poorly
drained Wayland soils,

. Mp—DMiddlebury silt loam. This nearly level soil is
in slight depressions on flood plains throughout the
cour_1ty. These areas are parallel to the streams and are
subject to flooding mostly in spring. They are long and
narrow and are 2 to 10 acres in size.

Included with this soil in mapping were areas of
Wgyland soils and small knolls of well drained Tioga
soils. In the northwestern corner of the county, along
Stony Brook and Canaseraga Creeks, soils are included
that are similar but calcareous between depths of 20
and 40 inches. Also included along the Canisteo River
and upper Cohocton River, are soils that are neutral
in the surface layer and subsoil and along the Tioga
River and Troops Creek, near the Pennsylvania state
line, are small areas of Middlebury soils that have a
sandy surface layer.

This soil is well suited to short season crops and
annual forage crops. It is suited to most crops com-
monly grown in the county, including hay, pasture,
ar}d trees, but flooding early in spring and a seasonal
high water table restrict the selection of crops.

This soil is easy to work. Selected perennial crops
need to be tolerant of wetness for short periods in
spring. Streambank protection is needed in places.
Landscaping is needed in places to help surface drain-
age, Winter cover is desirable. Wetness and hazard

of flooding are limitations to nonfarm uses. Capability
subclass ITw; woodland subclass 2o.

Morris Series

The Morris series consists of deep, somewhat poorly
drained soils that formed in dense glacial till that was
derived mainly from red sandstone, siltstone, and
shale. These goils are on uniform valley sides and broad
divides on uplands in the southwestern part of the
county.

In a representative profile the surface layer, in a
wooded area, is dark reddish brown channery silt loam
about 2 inches thick. The upper part of the subsoil is
reddish brown channery silt loam about 10 -inches
thick. A subsurface layer of mottled, reddish gray
channery silt loam about 3 inches thick separates the
upper layer of subsoil and the underlying fragipan. The
fragipan to a depth of 60 inches is mottled, dark red-
dish gray, firm channery loam.

The available water capacity is moderate. In spring
and in wet periods, a seasonal high water table is
perched on the slowly permeable fragipan layer. The
root zone in most places is restricted to a depth of 10
to 20 inches above the fragipan. If the soils are not
limed, the surface layer ranges from very strongly
acid to medium acid.

Representative profile of Morris channery silt loam,
8 to 15 percent slopes, in a wooded area in the town
of West Union, about 2 miles southeast of Wileysville
and 1% mile north of the Pennsylvania state line:

A1—0 to 2 inches; dark reddish brown (5YR 2/2) channery
silt loam; moderate fine granular structure; fri-
able; 15 percent coarse fragments; very strongly
acid; abrupt wavy boundary.

B2—2 to 12 inches; reddish brown (6YR 4/44) channery
silt loam; moderate fine subangular blocky struc-
ture; very friable; 20 percent coarse fragments;
strongly acid; clear wavy boundary.

A’2g—12 to 15 inches; reddish gray (5YR 5/2) channery
silt loam; common medium distinct red (2.5YR 5/6)
mottles; weak fine subangular blocky structure;
friable; 25 percent coarse fragments; clear wavy
boundary.

B’x—15 to 60 inches; dark reddish gray (YR 4/2) chan-
nery loam; common medium distinct yellowish red
(YR 5/6) mottles; weak very coarse prismatic
structure; massive in prism interiors; wedges of
reddish gray (5YR 5/2) 4 to 6 inches apart extend
into this horizon to a depth of 86 inches; firm; brit-
tle; 25 percent coarse fragments; strongly acid.

Depth to bedrock is more than 5 feet. Depth to the fragi-
pan ranges from 10 to 20 inches. Coarse fragments make
up 15 to 35 percent, by volume, of the profile. Reaction
ranges from medium acid to very strongly acid in the A
and B2 horizons and the upper part of the fragipan and
from strongly acid to slightly acid in the lower part of the
fragipan and in the C horizon.

The Ap horizon has hue of 65YR or 7.5YR, value of 2
through 5, and chroma of 1 to 4.

The B2 horizon has hue of 2.5YR through 7.5YR, value
of 3 to 5, and chroma of 2 through 4. The A’2 horizon has
hue of 2.5YR through 7.5YR, value of 5, and chroma of 2
through 4.

The B’x horizon has hue of 5YR and 7.5YR, value of
4 or 5, and chroma of 2 through 4. The fragipan ranges
from channery loam to silt loam.

Morris soils are in a drainage sequence with well drained
Lackawanna soils and moderately well drained Wellsboro
soils. Other associated soils are those of the Chippewa
series. Morris soils are not as wet as Chippewa soils.
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MrB—DMorris channery silt loam, 2 to 8 percent slopes.
This gently sloping soil is on broad upland saddles
near the plateau summits. After heavy rains these
areas are waterlogged above the fragipan. They re-
ceive large amounts of seepage water and runoff
from nearby slightly higher landscapes. The areas
are 20 to 100 acres in size.

Included with this soil in mapping were small areas
011;:' Wellsboro soils and Morris soils that are extremely
stony.

This soil is suited to cultivated crops, hay, pasture,
and trees. Unless the soil is artificially drained, wet-
ness delays planting in spring and limits the choice
of crops. If drainage is not practical, the soil is suited
to water—tolerant forage crops.

Diversions help remove surface water from higher
areas. Tile is suitable for random drainage of wet
spots, but a complete drainage system needs some pat-
tern of open drainage because of slow permeability
and shallow depth to the fragipan. Returning crop resi-
due to the soil and keeping tillage to a minimum help
maintain soil structure. Wetness and slow permeability
are limitations to many nonfarm uses. Capability sub-
class ITIw; woodland subclass 3w.

MrC—Morris channery silt loam, 8 to 15 percent
slopes. This sloping soil is in areas where surface water
and subsurface seepage accumulate. In places it has
shallow water courses that have not cut into the ter-
rain. This soil is in areas that are 5 to 30 acres in
size. It has the profile described as representative of the
series.

Included with this soil in mapping were small areas
of Wellsboro soils and Morris soils that are extremely
stony.

This soil is suited to cultivated crops, hay, pas-
ture, and trees. Because the soil is wet, much of it is
still in forest or in idle brush cover; and because it re-
mains wet and cold until late in spring, such crops as
early maturing corn, water-tolerant legumes, and
others that tolerate fairly poor drainage should be
selected. Because of the shallow root zone, long sum-
mer dry spells affect plant growth.

Loss of soil and water can be reduced by using
graded stripcropping and grassed waterways and by
returning crop residue. Diversions are needed in places
to break up long slopes and intercept water from ad-
jacent areas. Slope, slow permeability, and wetness
are limitations to many nonfarm uses. Capability sub-
class Ille: woodland subclass 3w.

MSB—Morris extremely stony soils, gently sloping.
This soil is on the foot slopes below steeper Wellsboro
or Oquaga soils. It receives runoff from higher ad-
jacent areas. Seep lines are common. The areas are
oblong and are generally 5 to 20 acres in size. This
soil has a profile similar to the one described as rep-
resentative of the series, but it has more stones on
the surface and throughout the soil and has a surface
layer of loam or silt loam. The stones are spaced about
3 to 5 feet apart on the surface.

Included with this soil in mapping were small areas
of Wellsboro soils that are extremely stony and spots
of Chippewa soils and a few stony areas of Volusia

Figure 8.~—Morris extremely stony soils, gently sloping.

and Chippewa soils in the southeastern part of the
county.

This soil is suited to pasture, trees, and wildlife
habitat, and some areas are suited to native pasture.
This soil is not suited to cultivated crops and is difficult
to manage for pasture. The numerous surface stones
prevent the use of farm equipment for plowing, lim-
ing, or fertilizing (fig. 8). Stoniness, seasonal wet-
ness, and the slowly permeable fragipan are limita-
tions to many nonfarm uses. Capability subclass VIIs;
woodland subclass 3x.

Niagara Series

The Niagara series congists of deep, somewhat poor-
ly drained soils that formed in silty lake-laid deposits.
These soils are on gently sloping parts of lake plains.

In a representative profile the surface layer is dark
grayish brown silt loam about 6 inches thick. Below
this iz a leached subsurface layer of mottled, grayish
brown heavy silt loam about 10 inches thick. The
subsoil is mottled, olive brown firm light silty clay
loam to a depth of 36 inches. The upper part of the
underlying material is dark grayish brown firm silt
loam to a depth of 42 inches. The lower part to a depth
of 60 inches is stratified layers of dark grayish brown
silt and very fine sand.

The available water capacity is high. Permeability
is moderately slow. Early in spring and in periods
of heavy rainfall, a seasonal high water table is
present. The root zone in most places extends to a depth
of 24 inches.

Representative profile of Niagara silt loam, 2 to 6
percent slopes, in a cultivated field in the town of
Wheeler, adjacent to County Route 13 about 14 mile
east of State Route 53:

Ap—0 to 6 inches; dark grayish brown (10YR 4/2) silt
loam; moderate fine granular structure; friable;



STEUBEN COUNTY, NEW YORK 36

many roots; b percent coarse fragments; strongly
acid; abrupt smooth boundary.

A2—6 to 16 inches; grayish brown (10YR 5/2) heavy silt
loam; common fine yellowish brown (10YR 5/8)
mottles; strong medium to coarse subangular blocky
structure; firm; few roots; 2 percent coarse frag-
ments; strongly acid; clear wavy boundary.

B2t—16 to 36 inches; olive brown (2.5Y 4/4) light silty clay
loam; common medium distinct yellowish brown
(10YR b5/6) and olive gray (5Y 5/2) mottles; weak
fine to medium angular blocky structure; firm; few
roots; olive gray (6Y 65/2) clay films on peds
common fine pores with clay linings; 2 percent
coarse fragments; medium acid; gradual wavy
boundary.

C1—36 to 42 inches; dark grayish brown (10YR 4/2) silt
loam; moderate medium platy structure; firm; few
fine pores; neutral.

1IC2—42 to 60 inches; dark grayish brown (10YR 4/2)
stratified layers of silt and very fine sand; firm;
moderately alkaline; calcareous.

The solum is 28 to 40 inches thick. Reaction ranges from
medium acid to mildly alkaline in the B horizon and in the
upper part of the C horizon and ranges from neutral to
moderately alkaline in the lower part of the C horizon.
Carbonates are at a depth of 28 to 50 inches.

The Ap horizon has hue of 10YR or 2.5Y, value of 3 or 4,
and chroma of 2.

The B2t horizon has hue of 10YR or 2.5Y, value of 4 or 5,
and chroma of 2 to 4. It ranges from silt loam to light silty
clay loam.

The C horizon has hue of 10YR or 2.,5Y, value of 4 or
5, and chroma of 2. It consists of stratified layers of silt
and very fine sand.

Niagara soils are in a drainage sequence with well drained
Dunkirk soils, moderately well drained Collamer soils, and
poorly drained Canandaigua soils.

NgB—Niagara silt loam, 2 to 6 percent slopes. This
gently sloping soil is on toe slopes adjacent to hum-
mocks and knolls in areas of lake-laid sediments with-
in valleys. The areas are only a few acres in size.
Slopes are short.

Included with this soil in mapping were small spots
of Collamer and Canandaigua soils.

If this soil is effectively drained, limed, and fertil-
ized, it is suited to all crops commonly grown in
the county, including hay, pasture, and trees. Un-
drained areas are better suited to forage crops that
c:g}rll tolerate wetness, such as birdsfoot trefoil and tim-
othy.

Removal of excess water is needed if this soil
is intensively cultivated. Tile and open-ditch drainage
can be used, but careful design and installation are
needed. Keeping tillage to a minimum and using a
cropping system that includes an occasional sod or
annual green manure crop help maintain soil struc-
ture. Slow permeability and seasonal wetness are the
main limitations to many nonfarm uses. Capability sub-
class I1Iw; woodland subclass 3w.

Ochrepts and Orthents

OC—Ochrepts and Orthents. This soil unit consists
of very steep areas that have been deeply dissected by
streams. These tributary streams generally have steep
slopes. Throughout much of the county they have cut
through the soil material into the bedrock strata, as
have the streams that drain areas adjacent to Keuka
Lake. In these instances the slopes are nearly vertical
and have large amounts of rock outcrop.

In other areas, such as the vicinity of Stony Brook
State Park, the soil material is extremely thick. In these
areas most slopes are very steep and have numerous
slip scars. The soil material has a tendency to slip or
slump downslope. The slippage is accelerated where
streams undercut the deposit.

These areas should be maintained in their natpyal
state as wildlife habitat and scenic areas. Capability
subclass VIIIs; woodland subclass not assigned.

Oquaga Series

The Oquaga series consists of moderately deep, well
drained soils that formed in glacial till that is 20 to 40
inches thick over the underlying reddish sandstone
bedrock. These soils are on gently sloping to steep
uplands in the southwestern part of the county.

In a representative profile the surface layer, in a
wooded area, is black channery silt loam about 2 inches
thick. It is underlain by a thin leached layer of red-
dish gray channery silt loam about 8 inches thick. The
subsoil extends to a depth of 26 inches. In the upper 12
inches it is strong brown channery silt loam; in the
lower 9 inches it is brown very channery silt loam. The
substratum is brown to dark brown very channery
silt loam that extends to a depth of 82 inches. Underly-
ing this layer is sandstone and shale bedrock.

The available water capacity is low. Permeability is
moderate. In spring, a seasonal high water table is
present for very brief periods. The root zone is re-
stricted to a depth of 20 to 40 inches. If the soils are
not limed, the surface layer is very strongly acid.

Representative profile of Oquaga channery silt loam,
12 to 20 percent slopes, in a wooded area in the town
of West Union, about 14 mile northeast of Rose School
on County Route 124:

A1—0 to 2 inches; black (N 2/0) channery silt loam; mod-
erate very fine granular structure; friable; many
roots; 20 percent coarse fragments; very strongly
acid; abrupt wavy boundary.

A2—2 to 5 inches; reddish gray (YR 5/2) channery silt
loam; moderate very fine subangular blocky struec-
ture; friable; many fine roots; 20 percent coarse
fragments; strongly acid; abrupt wavy boundary.

B21—5 to 17 inches; strong brown (7.5YR 5/6) channery
silt loam; moderate fine subangular blocky struc-
ture; friable; common roots; 20 percent coarse
fragments; strongly acid; clear wavy boundary.

B22—17 to 26 inches; brown (7.6YR 5/4) very channery
silt loam; weak very fine subangular blocky struc-
ture; firm; few roots; 50 percent coarse fragments;
strongly acid; clear wavy boundary.

C—26 to 82 inches; brown to dark brown (7.5YR 4/4) very
channery silt loam; massive; firm; 65 percent
coarse fragments; strongly acid; abrupt smooth
boundary.

R—382 inches; sandstone and shale bedrock; commonly red-
dish but olive or gray in some places; somewhat
shattered in the upper part.

Depth to bedrock ranges from 20 to 40 inches. Coarse
fragments make up an average of 35 to 50 percent, by
volume, of the material between the bedrock and the upper
10 inches of the surface, but in many places channery or
flaggy fragments make up 60 to 90 percent, by volume, of a
layer 4 to 12 inches thick just above the bedrock. Reaction
is very strongly acid or strongly acid throughout.

The Ap horizon has hue of 5YR and 7.6YR, value of 3
and chroma of 2 through 4. The Al horizon is either neutral
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black or has hue of 5YR or 7.5YR, value of 2 to 5, and
chroma of 2 to 4.

The B horizon has hue of 5YR or 7.6YR, value of 4 or 5,
and chroma of 4 through 6. It ranges from very channery
loam to channery silt loam.

The C horizon has hue of 5YR or 7.5YR, value of 4 or 5,
and chroma of 2 through 4. It ranges from very channery
fine sandy loam to channery silt loam, and in some profiles
it hlf.s faint mottles where it comes in contact with the bed-
rocK.

Oquaga soils are near Arnot and Lackawanna soils. They
have a soil mantle that is thicker over rock than that of
Al:;lsot soils, They are shallower to rock than Lackawanna
80118.

0gB—O0Oquaga channery silt loam, 3 to 12 percent
slopes. This gently sloping and sloping soil is on slightly
convex side slopes and consists of long narrow strips
on hillsides. It receives very little runoff from other
areas. This soil has cracks in the bedrock that allow
water to drain freely through it. It has a profile similar
to the one described as representative of the series, but
it is generally under cultivation and has a plowed
surface layer.

Included with this soil in mapping were small areas
of stony Oquaga soils, Arnot soils, Wellsboro soils, and
Morris soils.

This soil is well suited to crops commonly grown in
the county, including hay, pasture, and trees, but the
restricted root zone hinders crop growth in places.
Lime is needed for most crops, especially legumes. In
many areas the view enhances the value for use as
homesites,

Contour tillage, stripcropping, diversions to break
long slopes, and crops that provide winter cover help to
control erosion and loss of water. Keeping tillage to a
minimum and using crop residue also help control ero-
sion. The depth to bedrock is the main limitation to
many nonfarm uses. Capability subclass IIe; wood-
land subclass 3o.

0gC—Oquaga channery silt loam, 12 to 20 percent
slopes. This sloping and moderately steep soil is on long
narrow strips along the upper valley walls just below
the crests of the hills. The areas are 10 to 50 acres in
size. This soil has the profile described as representa-
tive of the series.

Included with this soil in mapping were small areas
of Lordstown, Mardin, Lackawanna, Wellsboro, and
Arnot soils.

This soil is well suited to hay, pasture, and trees,
but it is better suited to forage mixtures that include
deep rooted plants. Row crops can be grown on the
less sloping areas. Renovating and working the soil
across the slope to protect it from soil and water loss
are important in reseeding forage crops. Slope and
shallowness to bedrock are the main limitations to
many nonfarm uses. Capability subclass IVe; wood-
land subclass 3r.

0gD—Oquaga channery silt loam, 20 to 30 percent
slopes. This steep soil is on valley sides in the south-
western part of the county. The areas consist of bands
along the valley sides and continue in places for several
thousand feet. The areas are large; they are generally
between 50 and 100 acres in size.

Included with this soil in mapping were small areas
of‘lArnot, Lordstown, Lackawanna, and Waellsboro
soils.

This soil is suited to pasture and trees. Open areas
are suitable for pasture, but cover vegetation needs to
be maintained and grazing must be controlled to pro-
tect the soils from erosion. Many areas that have an
excellent view are used for homesites.

This soil is too steep for safe use of farm machinery.
Steep slopes and depth to bedrock are the major limi-
tations to nonfarm use. Capability subclass VIe; wood-
land subclass 3r.

Ovid Series

The Ovid series consists of deep, moderately well
drained and somewhat poorly drained soils that formed
in glacial till that was mixed with lacustrine sediments.
These soils are gently sloping and sloping and are on
the lower side slopes of the plateau in the vicinity of
Keuka Lake.

In a representative profile the surface layer is dark
grayish brown silt loam about 9 inches thick. It is un-
derlain by a thin leached subsurface layer of grayish
brown silt loam about 8 inches thick. The subsoil ex-
tends to a depth of 34 inches. In the upper 8 inches it
is mottled, dark brown silt loam; in the lower 19 inches
it is mottled brown to dark brown firm silty clay loam.
The underlying material to a depth of 60 inches is
mottled, reddish brown firm silty clay loam.

The available water capacity is moderate to high.
A seasonal high water table is generally perched above
the slowly permeable substratum. The root zone in most
places extends to a depth of 20 inches. If the soils are
not limed, the surface layer is medium acid.

Representative profile of Ovid silt loam, 2 to 6 per-
cent slopes, in a cultivated area in the town of Wayne,
iaidjai;celé‘f1 to County Route 95 14 mile south of State

oute 54:

Ap—0 to 9 inches; dark grayish brown (10YR 4/2) silt
loam; moderate fine granular structure; friable;
many roots; b percent coarse fragments; medium
acid; abrupt smooth boundary. .

A2—9 to 12 inches; grayish brown (10YR 5/2) silt loam;
few fine faint brown to dark brown (10YR 4/8)
mottles; moderate fine subangular blocky structure;
common fine roots; few, fine pores; 2 percent coarse
fragment; medium acid; clear wavy boundary.

B21—12 to 15 inches; brown to dark brown (7.5YR 4/4)
heavy silt loam; common fine and medium distinet
pinkish gray (7.5YR 6/2) and strong brown (7.5YR
5/6) mottles; moderate medium subangular blocky
structure; firm; few fine roots; few fine pores
with patchy thin clay films on some ped faces;
pinkish gray (7.5YR 6/2) ped faces and pore lin-
ings; 10 percent coarse fragments; slightly acid;
clear wavy boundary.

B22t—15 to 34 inches; brown to dark brown (7.5YR 4/4) silty
clay loam; common medium distinet light gray
(10YR 6/1) and strong brown (7.56YR 5/6) mottles;
moderate coarse prismatic structure parting to
moderate coarse subangular blocky; firm; few fine
roots along prism faces; common fine pores; pink-
ish gray (7.5YR 6/2) clay films on ped faces and
pores; 10 percent coarse fragments; neutral; clear
wavy boundary.

C—34 to 60 inches; reddish brown (FYR 4/8) silty clay
loam; common medium distinet gray (N 5/0) mot-
tles; weak thin and medium platy structure; firm;
few pores; 10 percent coarse fragments; moderately
alkaline; calcareous.

Depth to bedrock is more than 60 inches. The solum is
20 to 40 inches thick. Coarse fragments make up 1 to 26
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percent of the solum and typically increase with depth.
Carbonates are at a depth of 20 to 40 inches.

The Ap horizon has hue of 7.5YR or 10YR, value of 8 to
5, and chroma of 2.

The A2 horizon has hue of 2.5YR through 10YR, value
of 4 or 5, and chroma of 2 to 4. Reaction of the A horizons
ranges from medium acid to neutral.

The B horizon has hue of 7.5YR to 2.5YR, value of 4 or
5, and chroma of 3 or 4. It ranges from gravelly silt loam
to silty clay loam and from medium acid to mildly alkaline.
Ped faces have chroma of 1 or 2.

The C horizon is similar to the B horizon in color and tex-
ture, but it has a weak, platy structure, or it is massive.
Reaction is mildly alkaline or moderately alkaline.

OvB—Ovid silt loam, 2 to 6 percent slopes. This
gently sloping soil is in positions that correspond to
levels of old glacial lakes along the east side of Keuka
Lake. A major component of this soil is a reddish lake
clay mixed with the local glacial till. The areas con-
gist of bands that follow contours above the lake and
are cut by intermittent drainageways, which run at
right angles to the general contour. This soil has the
profile described as representative of the series.

Included with this soil in mapping were small areas
of Volusia, Mardin, and Tuller soils and a few small
areas of deep, somewhat poorly drained, fine textured,
reddish, stone-free soils in the vicinity of Keuka on the
east side of Keuka Lake.

This soil is suited to cultivated crops, hay, pasture,
and trees. Because of the location of this soil, it is used
mainly for growing grapes.

The hazard of erosion is moderate. Contour planting,
diversions, and grassed waterways should be used to
control erosion. Winter cover crops protect the soil
from erosion, improve tilth, and help maintain or-
ganic matter. Tile drainage improves trafficability, al-
lows the soil to warm up earlier in spring, and
provides a deeper rooting zone. Wetness, slow permea-
bility, and the hazard of erosion are limitations to
many nonfarm uses. Capability subclass IIIw; wood-
land subclass 3w.

OvC—Ovid silt loam, 6 to 12 percent slopes. This
sloping soil is in areas cut by intermittent drainage-
ways. The areas are small; they are seldom as large as
10 acres in gize. This soil has a profile similar to the
one described as representative of the series, but the
lighter colored horizon immediately below the plow
layer has been destroyed by erosion and plowing.

Included with this soil in mapping were small areas
of Volusia, Mardin, and Tuller soils and a few acres of
deep, somewhat poorly drained, fine textured, reddish,
stone-free soils in the vieinity of Keuka on the east
side of Keuka Lake.

This soil is suited to cultivated crops, hay, pasture,
and trees. The location of this soil favors the produc-
tion of grapes.

The hazard of erosion is severe. Diversions, grassed
waterways, and contour planting should be used to
control erosion. Winter cover crops protect the soil
from erosion, improve tilth, and help maintain organic
matter. Tile drainage improves trafficability, allows
the soil to warm up earlier in spring, and provides a
" deeper rooting zone. Wetness, slow permeability, and
slope are limitations to many nonfarm uses. Capabil-
ity subclass IITe; woodland subclass 3w.

Palms Series

The Palms series consists of very poorly drained,
well decomposed muck that formed mainly in herbace-
ous material that accumulated in basins or pot holgs
formerly occupied by shallow ponds and lakes. This
muck is 16 to 50 inches thick and is underlain by loamy
mineral layers. Slopes are less than 2 percent.

In a representative profile the surface layer is
black muck about 10 inches thick. Below this is a layer
of very dark brown muck to a depth of 16 inches. The
next layer is a black muck that extends to a depth of
21 inches. The substratum between depths of 21 and 60
inches is dark gray silt loam.

The available water capacity is high. Permeability
is rapid in the organic layers and moderate in the
loamy material. The water table is near the surface for
long periods and controls the root zone. If the areas are
not limed, the surface layer is strongly acid.

Representative profile of Palms muck, in a swamp
in the town of Wayland, about 1 mile southeast of the
village of Wayland:

Oal—0 to 10 inches; black (10YR 2/1) broken face; very
dark brown (10YR 2/2) pressed, very dark gray
(10YR 8/1) rubbed sapric material; 10 percent
fiber; b percent fiber when rubbed; weak very fine
subangular blocky structure; nonplastic and slightly
sticky; few roots; 15 percent wood fragments; 10
percent mineral; neutral; clear boundary.

0a2—10 to 16 inches; very dark brown (10YR 2/2) broken
face; dark reddish brown (FYR 2/2) sapric material
when pressed, black (YR 2/1) when rubbed; 15
percent fiber; 2 percent fiber when rubbed; weak
fine subangular blocky structure; slightly plastic
and slightly sticky; few roots; 10 percent mineral;
slightly acid; clear boundary.

0a3—16 to 21 inches; black (5YR 2/1) broken face; pressed
and rubbed sapric material; no fiber; moderate
fine subangular blocky structure; slightly plastic
and slightly sticky; few roots; 15 percent mineral;
slightly acid; abrupt smooth boundary. .

IIC—21 to 60 inches; dark gray (5Y 4/1) silt loam; massive;
slightly plastic and slightly sticky; 5 percent peb-
bles; slightly acid.

Depth to bedrock is more than 5 feet. Depth to the loamy
IIC horizon ranges from 16 to 50 inches. Fragments of
twigs, branches, or logs, % inch to 6 inches in diameter,
make up less than 15 percent of the volume of some profiles.
The organic material ranges from strongly acid to slightly
acid. The C horizon ranges from slightly acid to moderately
alkaline,

The organic material has hue of 10YR to 6§YR, value of
2 or 8, and chroma of 1 to 8. The organic material is mainly
sapric, but in places it includes thin layers of hemie material.

The 1IC horizon has hue of 10YR to 5Y, value of 4, and
i:hroma of 1 or 2. It ranges from fine sandy loam to clay
oam,

Palms soils are near Carlisle and Edwards soils. Palms
soils lack the thick organic layer of Carlisle soils, and they
are underlain by mineral material rather than by marl as
are Edwards soils.

Pa—Palms muck. This level soil is in depressions of
basins in which organic matter has accumulated. The
areas are oblong and are 2 to 200 acres in size.

Included with this soil in mapping were small areas
of Carlisle, Edwards, Warners, and Alden soils.

If this soil is adequately drained, it is suited to cul-
tivated crops. In undrained areas it is suited to trees
and makes excellent wetland wildlife habitat, and in
most of the drained areas it is used for vegetable crops.
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Maintaining the drainage system is the main man-
agement need. Drainage needs to be managed to keep
water levels high enough to reduce the rate of sub-
sidence. Large exposed areas need windbreaks to
reduce soil blowing. Wetness, low strength, and com-
pressibility severely limit nonfarm uses. Capability
subclass IVw ; woodland subclass 4w.

Red Hook Series

The Red Hook series consists of deep, somewhat
poorly drained soils that formed in water deposited
material that was derived mainly from sandstone and
shale. These soils are in nearly level areas of glacial
outwash terraces and older stream terraces.

In a representative profile the surface layer is very
dark grayish brown silt loam about 6 inches thick. The
subsoil extends to a depth of 22 inches. In the upper 7
inches it is mottled brown to dark brown silt loam and
loam. In the lower 9 inches it is mottled grayish brown
loam. The underlying material to a depth of 60 inches
is mottled grayish brown gravelly loam.

The available water capacity is moderate. Perme-
ability is moderate in the solum and moderate to mod-
erately slow in the substratum. A seasonal high water
table is present. The root zone in most places extends
to a depth of 20 to 24 inches. If the soils are not limed,
the surface layer is medium acid.

Representative profile of Red Hook silt loam, in an
idle brush area in the town of Hornby, about 1,000
feet south of State Route 414, at Ferenbaugh:

Ap—0 to 6 inches; very dark grayish brown (10YR 3/2)
gilt loam; moderate medium subangular blocky
structure; friable; many medium roots; 12 per-
cent coarse fragments; medium acid; abrupt smooth
boundary.

B21—6 to 8 inches; brown to dark brown (10YR 4/3) silt
loam; few fine faint grayish brown (10YR 5/2)
mottles; weak thin platy structure; friable; com-
mon fine roots; 10 percent coarse fragments;
strongly acid; clear wavy boundary.

B22—8 to 18 inches; brown to dark brown (10YR 4/3) loam;
many medium faint grayish brown (10YR 5/2) and
dark yellowish brown (10YR 4/4) mottles; weak
thin platy structure; friable; few fine roots; few
fine pores; 10 percent coarse fragments; strongly
acid; clear wavy boundary.

B23g—13 to 22 inches; grayish brown (10YR 5/2) loam;
many medium distinct brown to dark brown (7.5YR
4/4) and yellowish brown (10YR 5/6) mottles;
weak thin platy structure; friable; few fine roots;
few fine pores; 10 percent coarse fragments;
strongly acid; clear wavy boundary.

Cg—22 to 60 inches; grayish brown (10YR 5/2) gravelly
loam; few medium distinct brownish yellow (10YR
6/6) and dark yellowish brown (10YR 4/4) mottles;
weak fine to medium subangular blocky structure;
firm; common medium pores; 30 percent coarse
fragments; strongly acid.

Depth of bedrock is more than 5 feet. The solum is 20
to 40 inches thick. Reaction ranges from strongly acid to
slightly acid in the A horizon and from strongly acid to
neutral in the B and C horizons. Coarse fragments make up
b to 85 percent of the soil.

The Ap horizen has hue of 10YR or 2.5Y, value of 3 and
4, and chroma of 2.

The B horizon has hue of 7.5YR through 2.5Y, value
of 4 through 6, and chroma of 2 through 4. It ranges from
gravelly loam to silt loam.

The C horizon has hue of 7.5YR to 2.5Y, value of 4 or

5, and chroma of 1 to 8. It ranges from gravelly sandy
loam to silt loam.

Red Hook soils are near Atherton and Braceville soils.
They are better drained than Atherton soils, and they are
wetter than Braceville soils.

Rh—Red Hook silt loam. This nearly level soil is in
low, flat, or slightly concave positions on glacial out-
wash terraces. The areas are long and narrow and are
2 to 10 acres in size.

Included with thig soil in mapping were small areas
of Braceville, Atherton, Wallington, and Wayland soils.

If this soil is effectively drained, limed, and fertilized,
it is suited to all erops commonly grown in the county,
including hay, pasture, and trees. In undrained areas
it is better suited to forage crops that can tolerate
wetness, such as birdsfoot trefoil and timothy.

Excess water must be removed if this soil is inten-
sively cultivated. Tile and open ditch drainage can be
used for this purpose, but careful design and installa-
tion are needed. Returning crop residue, keeping tillage
to a minimum, and growing sod crops and winter cover
crops help maintain soil structure. Wetness is the main
limitation to nonfarm uses. Capability subeclass IIIw;
woodland subclass 3w.

Scio Series

The Scio series consists of deep, moderately well
drained soils that formed in water-deposited silt and
very fine sand. These soils are on nearly level stream
terraces.

In a representative profile the surface layer is very
dark grayish brown silt loam about 9 inches thick. The
subsoil extends to a depth of 85 inches. In the upper 13
inches it is mottled yellowish brown friable silt loam;
in the lower 13 inches it is mottled brown friable very
fine sandy loam. The upper part of the underlying ma-
terial is dark grayish brown firm very fine sandy loam
to a depth of 42 inches. The lower part to a depth of 60
inches is brown to dark brown loose very gravelly sand.

The available water capacity is high. Permeability is
moderate above a depth of 40 inches and very rapid to
slow below that depth. In spring and in other wet
periods, a temporary high water table is present. The
root zone in most places extends to a depth of 24 inches.

Representative profile of Scio silt loam in a cultivated
area in the town of Erwin, 0.2 mile south of State Route
17, along the Addison-Erwin town line:

Ap—0 to 9 inches; very dark grayish brown (10YR 3/2)
gilt loam; moderate fine granular structure; very
friable; many fine roots; medium acid; abrupt
smooth boundary.

B21—9 to 14 inches; yellowish brown (10YR b5/4) silt
loam; few fine faint grayish brown (10YR 5/2) and
dark yellowish brown (10YR 4/4) mottles; weak
coarse prisms parting to weak medium and fine
subangular blocky structure; friable; common fine
roots; few fine pores; medium acid; clear wavy
boundary.

B22—14 to 22 inches; yellowish brown (10YR 5/4) silt
loam; many medium and coarse distinet grayish
brown (10YR 5/2) and strong brown (7.5YR 5/6)
mottles; weak thick platy structure; friable; com-
mon fine roots; common fine pores; medium acid;
clear wavy boundary.

B23—22 to 35 inches; brown (10YR 5/3) very fine sandy
loam; common medium distinct light brownish
gray (2.5Y 6/2) and strong brown (7.5YR 5/8)
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mottles; massive; friable; few fine roots; common
fine pores; medium acid; gradual wavy boundary.

C1—35 to 42 inches; dark grayish brown (10YR 4/2) very
fine sandy loam; brown (10YR 5/3) coatings along
cleavage planes; weak thick platy structure; firm;
few fine roots; common fine pores; 5 percent coarse
fragments; strongly acid; clear wavy boundary.

IIC2—42 to 60 inches; brown to dark brown (7.5YR 4/2)
very gravelly sand with a few erratic small bodies
of sticky sandy clay loam; single grained; loose;
fe\'u(ri fine roots; 60 percent coarse fragments; slightly
acid.

The solum is 20 to 36 inches thick. It is very strongly acid
to medium acid, and the substratum is strongly acid to mildly
alkaline. Coarse fragments make up as much as 5 percent of
the material above a depth of 40 inches and 5 to 60 percent
of the material below that depth.

The Ap horizon has hue of 10YR, value of 3 and 4, and
chroma of 2 or 3.

The B horizon has hue of 7.5YR or 10YR, value of 4 or
5, and chroma of 3 through 6. It is silt loam or very fine
sandy loam.

The C horizon has hue of 7.5YR or 10YR, value of 4 or
5, and chroma of 2 or 3. It ranges from very fine sandy
loam to silt loam above a depth of 40 inches. Below that
depth it ranges from silt loam to stratified sand and gravel.

Sc19 soils are in a drainage sequence with well drained
U{lladllla soils and somewhat poorly drained Wallington
80118,

Sc—Scio silt loam. This nearly level soil is on old
stream terraces. The areas are long and narrow and
are mostly less than § acres in size.

Included with this soil in mapping were small areas
of 'Unadilla, Middlebury, and Wallington soils, a similar
soil that has a gravelly or sandy substratum at a depth
gf less than 40 inches, and a similar soil that is neutral
in reaction.

This soil is suited to most crops commonly grown in
the county and is well suited to truck crops. It has few
to no coarse fragments.

In places slight wetness delays planting in spring,
but‘ the soil is easy to work. Wet spots need to be
dramed so that fields can be used more uniformly. Re-
turnn}g crop residue and growing a sod crop in the
cropping system help maintain soil structure. Seasonal
Vye‘qnes_s and rare flooding in a few areas are the main
limitations to nonfarm use. Capability subclass ITw;
woodland subclass 2o.

Tioga Series

The Tioga series consists of deep, well drained soils
that formed in recent deposits of alluvium. These soils
are on nearly level flood plains along major streams and
tributaries throughout the county; they are subject to
periodic flooding.

In a representative profile the surface layer is dark
brown silt loam about 17 inches thick. The subsoil is
brown to dark brown very friable silt loam about 11
inches thick. The substratum is dark yellowish brown
friable silt loam to a depth of 60 inches.

The available water capacity is high. Permeability
is moderate. In spring, a seasonal high water table is
present in the substratum for brief periods. The root
zone in most places extends to a depth of 24 inches, but
it is not restricted to that depth.

Representative profile of Tioga silt loam, in a cul-
tivated area in the town of Lindley, along the Tioga
River, just east of the hamlet of Presho:

Ap—0 to 10 inches; dark brown (10YR 3/8) silt loam;
moderate very fine granular structure; very friable;
many roots; neutral; clear smooth boundary.

A11—10 to 18 inches; dark brown (10YR 3/3) silt loam;
moderate thin platy structure; friable; common
roots; slightly acid; clear smooth boundary.

A12-—13 to 17 inches; dark brown (10YR 8/3) silt loam;
weak fine subangular blocky structure; very friable;
common roots; strongly acid; clear abrupt bound-

ary.

B—17 to 28 inches; brown to dark brown (10YR 4/3, 3/3)
silt loam; weak fine subangular blocky structure;
very friable; few roots; medium acid; gradual wavy
boundary. .

C—28 to 60 inches; dark yellowish brown (10YR 4/4) silt
loam; massive; friable; few roots; slightly acid.

The solum is 20 to 80 inches thick. Depth to gravelly
layers is more than 40 inches. In most profiles there are
few or no coarse fragments between depths of 10 and 40
inches, Reaction is strongly acid to slightly acid to a depth
of 20 inches and is medium acid to neutral below that depth.

The Al and Ap horizons have hue of 2.5Y or 10YR, value
of 3 to 5, and chroma of 2 or 3.

The B horizon has hue of 7.5YR or 10YR, value of 4 or
5, and chroma of 2 to 4. It ranges from fine sandy loam to
silt loam.

The C horizon has hue of 10YR or 2.5Y, value of 4 or 5,
and chroma of 2 to 4. It ranges from fine sandy loam to
silt loam to a depth of 40 inches, but below that depth it is
stratified sand and gravel in places.

Tioga soils are in a drainage sequence with moderately
well drained and somewhat poorly drained Middlebury soils
and very poorly drained and poorly drained Wayland soils.

Tg—Tioga silt loam. This is a nearly level goil on
flood plains throughout the county and is subject to oc-
casional overflow.

Included with this soil in mapping were gravel bars
and small areas of Middlebury soils. In the northwest-
ern part of the county, along the Stony Brook and
Canaseraga Creeks, areas of soils were inpluded that
have free carbonates at a depth of 20 to 40 inches; and
along the Tioga River, Meade Creek, and Troups‘Creek
were a few areas of soils that formed in alluvial de-
posits and that have a surface layer of fine sandy loam.

Tioga silt loam is one of the most productjve soils in
the county for cultivated crops. It is well suited to hay,
pasture, and trees, and because it is near water it is
well suited to irrigation. Row crops can be grown f.or
several years if the content of organic matter is main-
tained, and if soil structure is preserved.

Minimum tillage and annual use of crop residue and
cover crops, or at times growing of a sod crop, help
maintain the content of organic matter and preserve
soil structure. Although this soil is occasionally flooded
early in spring, floodwater recedes rapidly qnd gen-
erally only 2 or 3 days are needed for the soil to dry
before tillage. Control of streambank erosion and ch?.n-
nel gouging is a problem along most streams. Flooding
is the main limitation to nonfarm uses. Capability sub-
class IIw; woodland subclass 2o.

Tuller Series

The Tuller series consists of somewhat poorly
drained and poorly drained soils that formed in a thin
mantle of glacial till that is 10 to 20 inches thick over
sandstone bedrock. These soils are nearly level to slop-
}ngdand are in depressions or drainage saddles on up-
ands.
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In a representative profile the surface layer is dark
grayish brown channery silt loam about 6 inches thick.
The subsoil is mottled, grayish brown very channery
silt loam about 7 inches thick. At a depth of 13 inches
the subsoil rests on horizontally bedded sandstone and
siltstone rock.

The available water capacity is low. Permeability is
slow. A seasonal high water table is perched above the
bedrock. The root zone is restricted to depths above the
gegroclﬁ, but a few roots penetrate the fissures in the

edrock.

Representative profile of Tuller channery silt loam,
0 to 6 percent slopes, in an old pasture lot in the town of
Wa:yne, just east of County Route 94 about 1 mile south
of junction of County Route 94 and State Route 54:
Ap—o0 to 6 inches; dark grayish brown (10YR 4/2) chan-
nery silt loam; weak fine granular structure; fri-
able; many roots; 35 percent coarse fragments;
very strongly acid; abrupt smooth boundary.
to 13 inches; grayish brown (10YR 5/2) very
channery silt loam; many medium distinct strong
brown (7.6YR 5/8) mottles; moderate fine sub-
angular blocky structure; firm; common roots; few
fine pores; 40 percent coarse fragments; strongly
acid; abrupt smooth boundary.
IIR—13 inches plus; dark grayish brown (10YR 4/2) frac-
tured acid and sandstone and siltstone with gray
silt loam in joints.

Depth to bedrock is 10 to 20 inches. The solum is 10 to
20 inches thick and ranges from very channery to chan-
nery silt loam. Coarse fragments that are dominantly flat
make up 35 to 50 percent of the soil.

The Ap horizon has hue of 10YR or 2.6Y, value of 38 or 4,
and chroma of 2 or 3. If the soil is not limed, reaction is
very strongly acid or strongly acid.

The B2 horizon has hue of 7.5YR through 2.5Y, value
of 4 or 5, and chroma of 2 or 1. Reaction ranges from very
strongly acid to medium acid. The underlying bedrock
ranges from massive sandstone to interbedded sandstone,
siltstone, and shale,

Tuller soils are near Arnot and Volusia soils. They are
wetter than Arnot soils and are shallower over rock than
Volusia soils.

TuB—Tuller channery silt loam, 0 to 6 percent slopes.
This nearly level and gently sloping soil is in depres-
siong and gently sloping areas that receive considerable
amounts of runoff from higher adjacent areas. The de-
pressions contain the poorly drained segment of Tuller
soils. The rest of the areas are somewhat poorly
drained. The areas commonly consist of bands several
hundred feet in width that parallel the valley ridges;
they are 5 to 40 acres in size. This soil has the profile
described as representative of the series.

Included with this soil in mapping were small areas
of Arnot, Volusia, Chippewa, and Hornell soils. Also
included because of its small acreage was a soil that
has a heavier texture and is less than 20 inches thick
over shale rock.

This soil is suited to hay, pasture, and trees, but it
is better suited to grasses that are tolerant of wet,
cold soils. It is not suited to early pasture.

Shallowness to bedrock and extreme wetness and
dryness make this soil impractical to cultivate except
for renovation of hay or pasture. Seasonal wetness and
shallowness to bedrock are major limitations to non-
farm uses. Capability subclass IVw; woodland subclass
5w.

B2g—6

TuC—Tuller channery silt loam, 6 to 12 percent
slopes. This sloping, somewhat poorly drained soil is on
foot slopes immediately below steeper areas and re-
ceives considerable runoff and seepage from these
higher areas. The areas of this soil consist of bands
several hundred feet wide that are parallel to the val-
ley ridges.

Included with this soil in mapping were small areas
of Arnot, Mardin, Volusia, Hornell, and Chippewa soils.

This soil is best suited to hay, pasture, and trees. It
is better suited to grasses that are tolerant of wet,
cold soils. It is not suited to early pasture.

Shallowness to bedrock and extreme wetness and
dryness make this soil impractical to cultivate except
for the renovation of hay or pasture. Erosion is a haz-
ard if this soil is tilled and not protected. The shallow
depth to bedrock, wetness, and slope are limitations to
nlonfarm uses. Capability subclass IVw; woodland sub-
class bw.

Unadilla Series

The Unadilla series consists of deep, well drained
soils that formed in water-laid deposits of silt and very
fine sand. These soils are on nearly level terraces in
the valleys along rivers and major tributaries through-
out the county.

In a representative profile the surface layer is dark
grayish brown silt loam about 8 inches thick. The sub-
soil extends to a depth of 41 inches. In the upper 13
inches it is yellowish brown friable silt loam; in the
lower 20 inches it is dark yellowish brown firm silt
loam. The underlying material is dark brown loose very
gravelly sandy loam to a depth of 60 inches.

The available water capacity is high. Permeability is
moderate. The root zone extends to a depth of 40 inches
or more. If the soils are not limed, the surface layer is
strongly acid.

Representative profile of Unadilla silt loam, in a cul-
tivated area in the town of Canisteo, adjacent to State
Route 248 about 8 miles south of village of Canisteo:

Ap—0 to 8 inches; dark grayish brown (10YR 4/2) silt
loam; moderate medium granular structure; very
friable; many fine coats; strongly acid; abrupt
smooth boundary.

B21—8 to 21 inches; yellowish brown (10YR 5/4) sil% loam;
weak medium subangular blocky structure; friable;
common roots; many fine pores; medium acid; clear
boundary. ,

B22—21 to 41 inches; dark yellowish brown (10YR 4/4) silt
loam; weak very coarse subangular blocky struc-
ture; firm; common roots; many fine pores; medium
acid; abrupt smooth boundary.

IIC—41 to 60 inches; dark brown (10YR 8/3) very grav-
elly sandy loam; single grained; loose; few roots;
45 percent coarse fragments; medium acid.

Depth to bedrock is more than 5 feet. The solum is 24 to
50 inches thick. It is typically free of coarse fragments, but
it has erratic pebbles and thin layers of gravelly material or
sand coarser than very fine sand in a few places. The stone-
free silty mantle is commonly underlain by a IIC horizon
of gravel or sand at a depth of 40 to 60 inches. Unless the
goil is limed, reaction ranges from very strongly acid to
medium acid in the solum and from strongly acid to slightly
acid in the substratum.

The Ap horizon has hue of 10YR, value of 38 or 4, and
chroma of 2 or 3.

The B horizon has hue of 7.5YR or 10YR, value of 4
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1or B, and chroma of 8 to 6. It is silt loam or very fine sandy
oam,

. The C horizon is similar to the B horizon in color, but it
is silt loam or very fine sandy loam above a depth of 40
inches and ranges from silt loam to very gravelly sand
below that depth.

Unadilla soils are near Scio and Tioga soils. They are
better drained than Scio soils and they contain more silt
than Tioga soils.

Un—~Unadilla silt loam. This nearly level soil is on
terraces in the main valleys. The areas are long and
narrow and conform to the shape of the valley floor;
they are fairly large.

Included with this soil in mapping were small areas

of well drained Tioga soils and moderately well drained
Scio soils, small areas of similar soils that are neutral
in the lower part of the subsoil, and spots where the
stratified sand and gravel layer is at a depth of 24
to 40 inches.
) This soil is suited to all crops grown in the county,
including vegetables. Row crops can be grown for sev-
eral consecutive years if the organic matter and soil
structure are maintained. Much of this soil is already
in residential or commercial use.

Annual use of crop residue and cover crops or the oc-
casional growing of a sod crop help maintain the con-
tent of organic matter. Minimum tillage helps preserve
soil structure. Where this soil is next to a large stream,
it is subject to streambank erosion. This soil is ex-
cellent for most nonfarm uses, except for some areas
that are flooded on rare occasions. Capability class I;
woodland subclass So.

Volusia Series

The Volusia series consists of deep, somewhat poorly
drained soils that formed in dense glacial till that was
derived mainly from sandstone, siltstone, and shale.
These soils have long uniform slopes that are on valley
sides and broad divides on uplands. A well-defined
fragipan at a depth of 10 to 20 inches greatly impedes
rooting and the movement of water.

In a representative profile the surface layer is dark
grayish brown channery silt loam about 7 inches thick.
The upper part of the subsoil is mottled yellowish
brown channery silt loam about 5 inches thick. A sub-
surface or leached layer of mottled gray channery silt
loam about 3 inches thick separates the upper layer of
subsoil and the fragipan. The underlying firm fragipan
is channery silt loam about 31 inches thick; in the up-
per 16 inches it is brown and in the lower 15 inches it
is dark grayish brown. The underlying material to a
depth of 62 inches is olive firm channery loam.

The available water capacity is low to moderate. A
seasonal high water table is generally perched above
the very slowly permeable fragipan. If the soils are
not limed, the surface layer is strongly acid. Seasonal
wetness and the very slowly permeable fragipan are
the main limitations to farm and nonfarm uses.

Representative profile of Volusia channery silt loam,
3 to 8 percent slopes, in a cultivated area in the town
of Hornby, just east of County Route 41 about 3/, mile
south of hamlet of Hornby :

Ap—0 to 7 inches; dark grayish brown (10YR 4/2) chan-
nery silt loam; moderate very fine granular struc-

ture; very friable; 20 percent coarse fragments;
strongly acid; abrupt smooth boundary.

B2—T7 to 12 inches; yellowish brown (10YR 5/4) channery
silt loam; few fine distinet gray (10YR 6/1) mot-
tles; weak fine subangular blocky structure; fri-
able; 15 percent coarse fragments; strongly acid;
clear smooth boundary.

A’2g—12 to 15 inches; gray (10YR 6/1) channery silt loam;
common medium distinct yellowish brown (10YR
5/4) mottles; very weak fine subangular blocky
structure; friable; common, fine roots; many fine
pores; 15 percent coarse fragments; strongly acid;
clear smooth boundary.

B’x1—15 to 31 inches; brown (10YR 5/3) channery silt
loam; many medium distinct yellowish brown
(10YR 5/8) mottles; strong very coarse prisms
coated with gray (10YR 5/1) silt; massive within
prisms; firm and brittle; 20 percent coarse frag-
ments; strongly acid; gradual smooth boundary.

B’x2--31 to 46 inches; dark grayish brown (10YR 4/2) chan-
nery silt loam; common medium distinet yellowish
brown (10YR 5/6) and gray (10YR 5/1) mottles;
massive; firm and brittle; 25 percent coarse frag-
ments; strongly acid; gradual wavy boundary.

C—46 to 62 inches; olive (5Y 4/3) channery loam; massive;
firm; slightly acid; 30 percent coarse fragments.

The solum is 40 to 60 inches thick. Depth to the fragipan
ranges from 10 to 20 inches. Coarse fragments make up

10 to 30 percent of the solum and 15 to 60 percent of the C

horizon. If the soil is not limed, reaction is very strongly

acid or strongly acid above the fragipan and ranges from
strongly acid to mildly alkaline in and below the fragipan.

The Ap horizon has hue of 10YR or 2.5Y, value of 3 to 5,
and chroma of 2 or 3.

The B2 and Bx horizons have hue of 10 YR or 2.5Y, value
of 3 to 5, and chroma of 2 to 4. They range from channery
loam to light silty clay loam.

The C horizon is similar to the Bx horizon in color, but
it ranges from very channery loam to channery silt loam.

Volusia soils are in a drainage sequence with well drained
Bath soils, moderately well drained Mardin soils, and poorly
drained Chippewa soils.

VoB—Volusia channery silt loam, 3 to 8 percent
slopes. This soil is on undulating hilltops or uniformly
gently sloping hillsides. The areas are generally oblong
and are 10 to 40 acres or more in size. In many places
this soil is adjacent to the higher lying Mardin soils
and receives runoff from them. This soil has the profile
described as representative of the series.

Included with this soil in mapping were small areas
of Mardin and Chippewa soils.

This soil is suited to corn, oats, hay, and pasture if
effective drainage is used. It remains cold and wet for
long periods in spring; hence, it is not suited to early
planting or grazing.

Tile drainage of low wet spots is beneficial. Graded
stripcropping, diversions and grassed waterways, mini-
mum tillage, and crop residue management help
control erosion. Seasonal wetness and very slow perme-
ability are limitations to many nonfarm uses. Capa-
ability subclass IITw; woodland subclass 3w.

VoC—Volusia channery silt loam, 8 to 15 percent
slopes. This sloping soil is in long sloping areas where
water accumulates from higher lying areas. The areas
are generally 20 acres or more in size. This is the most
extensive soil in the county.

Included with this soil in mapping were small areas
of Mardin soils on knolls, small seepage spots of Chip-
pewa soils along field drainageways, and small areas
of Fremont and Morris soils.
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This soil is suited to cultivated crops, hay, pasture,
and trees. Crops that tolerate fairly poor drainage
should be selected because the soil remains wet and
cold until late in spring. Grazing early in spring is not
feasible. In many areas the view adds to the potential
for use as homesites.

Use of graded stripcropping and grassed waterways
and returning crop residue help reduce the loss of soil
and water. Drainage diversions are needed in places
to break up long slopes and intercept water from
adjacent areas. Tile drainage of wet spots is also desir-
able. Seasonal wetness, slope, and the very slow perme-
ability are limitations to many nonfarm uses. Capa-
bility subclass IIle; woodland subclass 3w.

VoD—Volusia channery silt loam, 15 to 25 percent
slopes. This moderately steep soil is in areas along
waterways on hillsides and foot slopes below areas of
steeper, better drained soils. The areas generally con-
sist of long narrow bands along the hillsides.

Included with this soil in mapping were small areas
of eroded Volusia soils, small areas of Lordstown soils,
Mardin soils on knolls, and small seep spots of poorly
drained Chippewa soils.

This soil is suited to hay, pasture, and trees. It can be
reforested and developed for recreation and wildlife.

Steep slopes restrict the use of this soil for crop
production and make the use of farm machinery dif-
ficult and hazardous. The soil is wet, and it warms up
late in spring. Minimum tillage is necessary to re-
establish sod for hay or pasture. Steep slopes, seasonal
wetness, and very slow permeability are limitations to
most nonfarm uses. Capability subclass IVe; woodland
subclass 3r.

Wallington Series

The Wallington series consists of deep, somewhat
poorly drained soils that formed in wind- or water-
deposited silt and very fine sand. These soils are on
nearly level stream terraces, valley bottoms, and in de-
pressions on uplands.

In a representative profile the surface layer is very
dark grayish brown silt loam about 8 inches thick. The
subsurface layer is mottled, brown silt loam about 9
inches thick. The subsoil is mottled, yellowish brown
firm silt loam to a depth of 88 inches. The underlying
material to a depth of 62 inches is strong brown and
gray firm very fine sandy loam.

The available water capacity is moderate to high. A
seasonal high water table is generally perched on the
slowly permeable fragipan. The root zone in most plaqes
is restricted to depths above the fragipan. If t}ne soils
are not limed, the surface layer is strongly acid. Sea-
sonal wetness and slow permeability are the main
limitations to farm and nonfarm uses. .

Representative profile of Wallington silt loam, in a
forest in the town of Howard, about 14 mile south of
Demons Pond:

Al1—0 to 38 inches; very dark grayish brown (10YR 3/2)
silt loam; moderate fine to medium granular struc-
ture; friable; many fine roots; medium acid; clear
smooth boundary.

A2g—3 to 12 inches; brown (7.5YR 5/2) silt loam; common
fine distinet yellowish brown (10YR 5/4) mottles;

weak fine subangular blocky structure; friable;
many fine roots; strongly acid; clear wavy bound-

ary.

Bxg—12 to 38 inches; yellowish brown (10YR 5/4) silt
loam; many coarse distinet grayish brown (2.5Y
5/2) mottles; moderate very coarse prismatic struc-
ture; firm; brittle; few fine roots; few fine pores;
prism coats are gray (10YR 6/1); strongly acid;
gradual wavy boundary.

C—38 to 62 inches; 50 percent strong brown (7.5YR 5/6)
and 50 percent gray (10YR 5/1) very fine sandy
loam; massive; firm; slightly acid.

Depth to strongly contrasting layers and bedrock is more
than 5 feet. The solum is 86 to 50 inches thick.

The Ap or Al horizons have hue of 10YR or 7.5YR, value
of 3 or 4, and chroma of 2 or 8. Reaction ranges from very
strongly acid to neutral.

The A2 horizon has hue of 7.5YR to 2.5Y, value of 5,
and chroma of 2 or 1. It is silt loam or very fine sandy loam.
Reaction ranges from very strongly acid to medium acid.

The Bx horizon has hue of 2.6Y to 7.5YR, value of 4 or
6, and chroma of 1 through 4. It is silt loam or very fine
sa%dy loam. Reaction ranges from strongly acid to slightly
acid.

The C horizon is similar to the Bx horizon in color. It
has no structure and ranges from very fine sandy loam to
stratified silt and very fine sand. Reaction ranges from
medium acid to slightly acid.

Wallington soils are in a drainage sequence with well
drained Unadilla soils and moderately well drained Scio soils.

_ Wa—nglington silt loam. This is a nearly level soil
in depressions on stream terraces, valley bottoms, and
uplands.

Included with this soil in mapping, near Arkport,
are small areas that have been covered with 4 to 6
inches of windblown muck, small areas that are under-
lain by gravel or till at a depth of 30 inches, and spots
of Middlebury soils.

If this soil is artificially drained, it is suited to the
crops commonly grown in the county. If this soil is un-
drained, it is imited to sod crops that tolerate wetness.
Drainage is difficult in many areas because of the lack
of suitable outlets. Seasonal wetness and slow perme-
ability are limitations to many nonfarm uses. Capa-
bility subclass IIIw; woodland subclass 3w.

Warners Series

The Warners series consists of deep, very poorly
drained soils that formed in 12 to 20 inches of mineral
alluvial deposits that are underlain by marl. These soils
are nearly level and are on flood plains.

In a representative profile the surface layer is silt
loam about 13 inches thick. In the upper 10 inches it is
very dark brown and in the lower 3 inches it is black
and very sticky. The substratum to a depth of 60 inches
is gray marl.

The available water capacity is moderate to high.
Permeability is moderately slow to moderate. The wa-
ter table is at or near the surface for long periods. If
the soils are drained, the root zone extends to a depth
of about 24 inches. If the soils are not limed, the
surface layer is neutral. Wetness and the hazard of
flooding are the principal limitations to farm and non-
farm uses.

Representative profile of Warners silt loam, in a cul-
tivated area in the town of Wayland, just south of the
Genesee Expressway about 14, mile west of State High-
way 21:
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Ap—0 to 10 inches; very dark brown (10YR 2/2) silt loam;
strong medium granular structure; friable; neutral;
abrupt smooth boundary.

A1—10 to 13 inches; black (10YR 2/1) silt loam; weak
medium subangular blocky structure; very sticky;
mildly alkaline; abrupt wavy boundary.

IIC—13 to 60 inches; gray (5Y 5/1) marl; massive; friable;
moderately alkaline; calcareous.

Dep‘ch to bedrock is more than 5 feet. Depth to marl or
to friable material impregnated with carbonates ranges
from 12 to 20 inches.

The Al or Ap horizon has hue of 10YR, value of 2, and
chroma of 1 or 2. Reaction ranges from slightly acid to
mildly alkaline.

The C horizon has hue of 2.5Y or 10YR, value of 3 to 5,
and chroma of 1 or 2. It ranges from loam to silty clay loam
and is moderately alkaline and calcareous. Some profiles do
not have a C horizon,

The IIC horizon has hue of 10YR to 5Y, value of b to 7,

andlchroma of 1 or 2. It is moderately alkaline calcareous
marl,

Warners soils are near Canandaigua and Edwards soils.
Warners soils formed in marl material, which is lacking in
Canandaigua soils. Warners soils have a mineral surface
layer and Edwards soils have an organic surface layer.

We—Warners silt loam. This is a nearly level soil in
depressions on flood plains. It formed in alluvial de-
posits along streams that are charged with lime, which
is precipitated out in the form of marl. In their natural
condition these areas are ponded or have ground water
within a few inches of the surface. The areas are gen-
erally round and are 10 to 40 acres in size.

Included with this soil in mapping were small areas
of Edwards soils and Canandaigua soils.

This soil is used mainly for woodland or wildlife
habitat. Wetness is the major limitation to farming
because the soil lies in areas that are difficult to drain.
Wetness and the hazard of flooding severely limit non-
garm uses. Capability subclass I1Iw; woodland subclass

w.

Wayland Series

The Wayland series consists of deep, very poorly
drained and poorly drained silty soils that formed in
alluvium that was derived mainly from slightly acid
soil material. These soils are in level or depressed
slack-water areas on flood plains and are subject to
periodic flooding.

In a representative profile the surface layer is very
dark grayish brown silt loam about 8 inches thick. The
subsurface layer is mottled, grayish brown friable silt
loam to a depth of 17 inches. From a depth of 17 to
31 inches the subsoil is gray silt loam that is distinctly
mottled. From a depth of 31 to 47 inches the substratum
is a light gray prominently mottled silt loam that is
slightly acid. Below a depth of 47 inches the substratum
is g(zi'ayish colored stratified layers of silt and very fine
sand.

The available water capacity is high. Permeability
is slow in the solum and substratum. A water table that
controls the root zone is at or near the surface for most
of the year. If the soils are not limed, the surface layer
is slightly acid.

Representative profile of Wayland silt loam, in a
pasture in the town of Howard, adjacent to County
Route 27, about 3 miles south of the hamlet of Howard :

Ap—o0 to 8 inches; very dark grayish brown (10YR 3/2)
silt loam; dark yellowish brown (10YR 3/4) root
stains; weak fine subangular blocky structure; fri-
able; many fine roots; no coarse fragments; me-
dium acid; abrupt smooth boundary.

A2g-—8 to 17 inches; grayish brown (10YR 5/2) silt loam;
common medium distinct brown to dark brown
(7.5YR 4/4) mottles; weak medium and fine sub-
angular blocky structure; friable; common fine
roots; few patchy clay films; no coarse fragments;
slightly acid; clear wavy boundary.

B21g—17 to 25 inches; gray (10YR 5/1) silt loam; many
coarse distinct yellowish brown (10YR 5/4) mot-
tles; moderate coarse prismatic structure; firm;
few fine roots; few fine pores; grayish brown (2.6Y
5/2) prism coats; no coarse fragments; medium
acid; abrupt wavy boundary.

B22¢--25 to 31 inches; gray (5Y 5/1) silt loam; many me-
dium and coarse distinct brown to dark brown
(10YR 4/3) and dark yellowish brown (10YR 4/4)
mottles; strong coarse prismatic structure parting
to moderate coarse subangular blocky; firm; few
fine roots; common fine pores; no coarse frag-
ments; slightly acid; abrupt wavy boundary.

Clg—31 to 47 inches; light gray (N 6/0) silt loam; many
coarse prominent yellowish brown (10YR 5/8) mot-
tles; massive; firm; few fine roots; few fine pores;
no coarse fragments; slightly acid; abrupt smooth
boundary.

1IC2g—47 to 60 inches; gray (N 5/0) silt and very fine
sand; stratified; firm; slightly acid; occasional thin
gravel strata.

Depth to contrasting gravelly or sandy material is more
than 40 inches. Depth to rock is more than 5 feet. Reac-
tion ranges from medium acid to mildly alkaline in the
solum and the upper part of the substratum and from
slightly acid to moderately alkaline in the lower part of the
substratum.

The Al and Ap horizons have hue of 10YR or 2.5Y, value
of 2 or 3, and chroma of 1 or 2.

The B horizon has hue of 10YR through 5Y, value of
4 to 6, and chroma of 1 or 2. It ranges from silt loam to
silty clay loam.

The C horizon is neutral, light gray or gray (N 6/0 or N
5/0), or it has hue of 10YR to 5Y, value of 4 to 6, and
chroma of 1 or 2. It ranges from silt loam to silty clay
loam to a depth of 40 inches.

Wayland soils are in drainage sequence with well drained
Tioga soils and moderately well drained and somewhat
poorly drained Middlebury soils.

Wn—Wayland silt loam. This is a nearly level soil in
low areas of flood plains along major rivers and
streams. The areas are long and narrow and range from
5 to 100 acres in size.

Included with this soil in mapping were small areas
of soils that formed in alluvial deposits that have layers
of gravel within a depth of 40 inches. Also included
were small spots of Middlebury, Palms, or Edwards
soils, and an area in the vicinity of Arkport, of a min-
eral soil approximately 20 inches deep over muck.

If the soil is not drained, it is better suited to perma-
nent pasture or trees. Some isolated areas can be
drained and used for row crops, if suitable outlets are
available. The dominant vegetation consists of water-
tolerant grasses, sedges, and trees. Wetness and the
hazard of flooding are the major limitations to farming
and most nonfarm uses. Capability subclass IIIw;
woodland subclass 4w,

Wellshoro Series

The Wellsboro series consists of deep, moderately
well drained soils that formed in glacial till that was
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derived from reddish sandstone, siltstone, and shale.
These soils are on gently sloping to moderately steep
uplands in the southwest corner of the county.

In a representative profile the surface layer is dark
reddish brown channery silt loam about 7 inches thick.
The upper part of the subsoil is mottled reddish brown
channery silt loam about 9 inches thick. This is under-
lain by a leached subsurface layer of mottled, light red-
dish brown channery loam about 2 inches thick. The
underlying fragipan is 42 inches thick; in the upper 12
inches it is reddish brown firm channery silt loam and
in the lower 30 inches it is dark reddish brown very
firm channery loam.

The available water capacity to a depth of 14 to 24
inches is low to moderate. In spring and in other wet
periods, a temporary high water table is perched above
the slowly permeable fragipan. The root zone extends to
a depth of 14 to 24 inches. If the soils are not limed, the
surface layer is very strongly acid. Seasonal wetness
and slow permeability are the major considerations for
most farm and nonfarm uses.

Representative profile of Wellsboro channery silt
loam, 2 to 8 percent slopes, in a cultivated area in the
town of West Union, along County Route 124, about 1,
mile east of Rose School:

Ap—0 to 7 inches; dark reddish brown (5YR 3/3) channery
silt loam; moderate fine and very fine granular
structure; very friable; many roots; 20 percent
coarse fragments; very strong acid; abrupt smooth
boundary.

B2—7 to 16 inches; reddish brown (6YR 4/3) channery
silt loam; few fine faint reddish brown (5YR 5/8)
mottles; weak medium subangular blocky struc-
ture; friable; common roots; 20 percent coarse
fragments; strongly acid; abrupt wavy boundary.

A’2—16 to 18 inches; light reddish brown (6YR 6/8) chan-
nery loam; common fine distinct reddish brown
(5YR 5/4) and yellowish red (5YR 5/6) mottles;
weak fine subangular blocky structure; friable;
few roots; 15 percent, small coarse fragments;
strongly acid; clear wavy boundary.

B’x1—18 to 30 inches; reddish brown (2.6YR 4/4) chan-
nery silt loam; moderate very coarse prisms 8 to
17 inches across parting to moderate medium sub-
angular blocky structure; firm; brittle; reddish
gray (BYR 5/2) streaks of silt % inch to 2 inches
wide separate the prisms; prism faces are reddish
brown (6YR 4/8); common fine pores with clay
linings in some pores; 25 percent coarse frag-
ments; very strongly acid; gradual wavy bound-
ary.

B’x2—380 to 60 inches; dark reddish brown (5YR 8/3) chan-
nery lJoam; weak coarse angular blocky structure;
very firm; brittle; gray streaks from above grad-
ually disappearing; clay linings in some pores and
on a few ped faces; 30 percent coarse fragments;
very strongly acid.

Depth to bedrock is more than 60 inches. The solum is 40
to 70 inches thick. Depth to the fragipan ranges from 15 to
20 inches. Coarse fragments make up 15 to 30 percent of
the material above the fragipan and 20 to 40 percent of the
fragipan and C horizon. Reaction, if the seil is not limed,
is very strongly acid to medium acid throughout the profile.

The Ap horizon has hue of 5YR to 10R, value of 3 or
4, and chroma of 2 or 3.

The B2 horizon has hue of 7.5YR or 6YR, value of 4 or
5, and chroma of 3 or 4. It ranges from channery loam to
gilt loam.

The Bx horizon has hue of 6YR or 2.5YR, value of 8
through 5, and chroma of 3 or 4. It is channery loam or
channery silt loam,
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The C horizon where present is similar to the Bx horizon,
but it is massive in structure and less brittle in consistence.

Wellsboro soils are in a drainage sequence with well
drained Lackawanna soils and somewhat poorly drained
Morris soils. They are deeper to bedrock than Oguaga soils.

WoB—Welishoro channery silt loam, 2 to 8 percent
slopes. This gently sloping soil is on slightly convex,
uniform side slopes on the plateau. It is gently undulat-
ing at the higher elevations. The areas are generally
5 to 20 acres in size. This soil has the profile described
as representative of the series.

Included with this soil in mapping were small areas
of Morris soils and Wellsboro soils that have higher
slopes and a few areas of the Lackawanna-Wellsboro
soils that are extremely stony.

This soil is suited to cultivated crops, hay, pasture,
and trees. Wetness in spring can shorten the growing
season; hence, early maturing varieties of corn are
best. Contour tillage, striperopping, and diversions are
necessary if row crops are grown. Minimum tillage and
the return of crop residue help protect the surface layer
from erosion. Seasonal wetness and the slowly perme-
able fragipan are the major soil features to consider
for many nonfarm uses. Capability subclass IIw; wood-
land subclass 2o.

WoC—Wellsboro channery silt loam, 8 to 15 percent
slopes. This sloping soil is on side slopes of the plateau
in the southwestern part of the county. The areas are
generally oblong in shape and 10 to 50 acres in size.

Included with this soil in mapping were small areas
of Lackawanna and Morris soils; Lackawanna-Wells-
boro soils, which are extremely stony; and small areas
of Mardin and Volusia soils in places that are adjacent
to this Wellsboro soil.

The soil is suited to cultivated crops, hay, pasture,
and trees. Corn varieties that mature early and legumes
that can tolerate wetness should be selected. The use
of diversions, contour strips, minimum tillage, and the
return of crop residue are needed to control erosion
and maintain good soil structure. Seasonal wetness,
slope, and a slowly permeable fragipan are the major
considerations for nonfarm use. Capability subclass
IITe; woodland subclass 2o.

WoD—Wellsboro channery silt loam, 15 to 25 percent
slopes. This moderately steep soil is on hillsides or val-
ley walls and consists of oblong units or bands several
hundred feet in width and 10 to 40 acres in size.

Included with this soil in mapping were small areas
of Lackawanna and Oquaga soils along slope crests,
Morris soils generally along toe slopes, and some spots
where the soil is eroded.

The soil is suited to hay, pasture, and trees. Slope,
excessive runoff, and the hazard of erosion limit the
use of this soil for crop production. The use of farm
equipment is difficult and hazardous on this soil. Con-
tour tillage, residue management, and reseeding in nar-
row strips help reduce erosion and help to preserve
moisture from summer rainfall. Slope, a slowly perme-
able subsoil, and seasonal wetness are the major limita-
tions to many nonfarm uses. Capability subclass IVe;
woodland subclass 2r.
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Use and Management of the Soils

This section discusses the general principles of man-
agement for agriculture that apply to all the soils used
fgr_ farming in Steuben County. It explains the capa-
bility classification system, and gives estimated yields
fqr crops under a high level of management. Also, it
discusses the use of soils for woodland, for wildlife, for
recreation, and in engineering.

General Principles of Seil Management *

Some principles of management apply to all the
soils suitable for farm crops in the county. These gen-
eral principles of management are discussed in the
following paragraphs.

Most soils in the county need lime or fertilizer or
both. The amounts needed depend on the natural con-
tent of lime and plant nutrients, which are deter-
mined by laboratory analyses of soil samples, on the
needs of the crop, and on the level of yield desired. For
assistance in getting tests made and interpreted, farm-
ers and others should consult their Cooperative Exten-
sion Agent. The average content of organic matter is
about 4 percent in the surface layer of soils in Steuben
County. Nitrogen is released from organic matter, but
most of it is in complex organic forms unusable by
plants. Applying nitrogen fertilizer is necessary to sup-
plement nitrogen made available from the soil. The
soils are naturally low in phosphorus, and adding ap-
propriate amounts of phosphate in the form of com-
mercial fertilizers is essential for good crop yields.
Most of the soils in Steuben County are low or medium
in potassium. But some, for example, Ovid soils, that
have accumulated clay in the subsoil are high in potas-
sium.

Timely applications of nitrogen and phosphorus fer-
tilizer is important. Nitrogen can be lost either through
leaching in rapidly permeable soils, for example Alton
soils, or by denitrification on the less permeable soils,
for example Dunkirk soils. Small amounts of nitrogen
applied at frequent or timely intervals, for example, a
small amount applied at planting and the rest applied
aslt?s side-dressing for corn, generally give the best re-
sults.

New research findings are presented in current edi-
tions of “Cornell Recommends for Field Crops” and
“Vegetable Production Recommendations” prepared
by the staff of the New York College of Agriculture at
Cornell University. In the absence of soil tests, those
references together with this publication can be used as
a guide in determining lime and fertilizer needs.

Most soils in Steuben County are fairly high in
organic matter. It is important to maintain this high
level for good soil tilth and fertility by regularly add-
ing organic matter from animal manure, returning
plant residues, sod crops, cover crops, and green
manure crops.

Tillage reduces the content of organic matter and
breaks down soil structure. Therefore, the soil should

s Harorp L. HANSEN, conservation agronomist, Soil Conserva-
tion Service, helped prepare this section.

be tilled only to prepare the seedbed and to control
weeds.

On wet soils, for example, Canandaigua silt loam,
yields of cultivated crops can be increased by artificial
drainage. Open ditches or tile drains can .improve
drainage. Tile drains cost more to install, but they
generally require less maintenance, and fields are easier
to farm because there are no open ditches. Drainage
on sloping soils is more effective if the ditches or tile
lines intercept the water as it moves horizontally down
slope. If either tile or open ditches are used for drain-
age, suitable outlets are needed.

All soils are subject to erosion, which is a main
source of sediment and is a major cause of pollution.
Exposed surfaces following cultivation, especially on
gentle or steeper sloping soils, greatly increase the
potential for serious erosion. On erodible soils, for
example, Collamer silt loam, rolling, a cropping system
combined with other erosion control practices is needed
to reduce runoff and erosion. A cropping system is the
sequence of crops that are grown in combination with
management that includes minimum tillage, mulch
planting, use of crop residues, growing cover and green
manure crops, and use of lime and fertilizer. Other
useful practices that reduce erosion are contour cul-
tivation, terracing, contour stripcropping, diversion of
runoff, use of grassed waterways, and windbreaks to
reduce wind erosion.

The effectiveness of a particular combination of
practices differs from one soil to another, but different
combinations can be equally effective on the same soil
The local representative of the Soil Conservation Ser-
vice is available to assist in planning an effective com-
bination of practices to reduce erosion.

Pasture can effectively control erosion on most soils.
High-level management is needed on some soils to in-
sure enough ground cover to keep the soil from erod-
ing. High-level management should include fertiliza-
tion, grazing control, and careful selection of seeding
mixtures. Grazing is controlled by rotating the live-
stock from pasture to pasture to allow the regrowth of
plants. On some soils, pasture plants should be estab-
lished that require the least amount of renovation to
maintain good ground cover and produce adequate
forage.

Capability classes and subclasses

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

In the capability system, all kinds of soils are
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grouped at three levels; capability class, subclass, and
unit. These levels are defined in the following para-
graphs.

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

Class I soils have few limitations that restrict their
use.

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

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

Class IV soils have very severe limitations that re-
duce the choice of plants, require very careful
management, or both.

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

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

Class VII soils have very severe limitations that
make them unsuitable for cultivation.

Class VIII soils and landforms have limitations
that nearly preclude their use for commercial
plants.

CAPABILITY SUBCLASSES are soil groups within one
class; they are designated by adding a small letter, e,

w, 8, or ¢, to the class numeral, for example, 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 artificial drainage) ; s shows that
the soil is limited mainly because it is shallow, droughty
or stony; and ¢, used in only some parts of the United
States, shows that the chief limitation is climate that
is too cold or too dry.

In class I there are no subclasses, because the soils
of this class have few limitations. Class V contains
only the subclasses indicated by w, s, or ¢, because the
soils in class V are subject to little or no erosion, though
they have other limitations that restrict their use to
pasture, range, woodland, wildlife habitat, or recrea-
tion.

The capability subclass is identified in the descrip-
tion of each soil mapping unit in the section “Descrip-
tion of the Soils.”

The capability subclass is also identified in the
“Guide to Mapping Units” at the back of this survey.

In this survey, use and management are discussed in
the descriptions of mapping units in the section “De-
scription of the Soils.”

Yields per acre

The yields per acre that can be expected of the prin-
cipal crops under a high level of management are
shown in table 2. In any given year, yields can be high-
er or lower than those indicated in table 2 because of

TABLE 2.—FE'stimated yields per acre of crops and pasture plants

{Yields are for nonirrigated soils. All yields were estimated for a high level of management in 1973. Absence of a yield figure
indicates the crop is seldom grown or is not suited]

Soil name and Corn Alfalfa Beans, Irish
map symbol Corn silage Oats Wheat hay dry potatoes
Alden: Bu Ton Ru Bu Ton Bu Cwt
Aa
Alton:
AlA 100 20 80 45 4.6 80 800
AlB 100 20 80 45 4.6 80 300
Arnot:
ARC e 60 12 50 36 20 e e
Atherton:
Al 7% 15 60 e e
Bath:
BaB 100 20 76 45 4.6 35 800
BaC 90 18 0 40 4.6
BaD 4.0
-] U UIY [P AU UUIY (U NS R
Braceville:
BrA 110 20 85 46 4.6 30 800
BrB 105 20 80 45 4.6 30 800
Canandaigua:
(o T 90 17 66
Canaseraga:
CbB 90 18 70 40 4.0 86 800
CbC 86 17 66 40 4.0
Carlisle:
Ce 850
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Soil name and Corn Alfalfa Beans, Irish
map symbol Corn silage Oats Wheat “hay dry potatoes
Bu Ton Bu Bu Ton Bu Cwt
Chenango:
Ch 100 20 80 45 5.0 35 800
Chippewa:
ck
Collamer:
CoC 20 % 50 4.6
Dunkirk:
DuC. 100 20 95 b5 5.0
DuD 4.0
Edwards:
Ed
Fluvaquents and
Ochrepts:
FL
Fremont:
FrB 85 17 66 86 3.0 240
Hornell:
Gl {1 S 86 17 65 85 3.0
L HfC 75 16 66 85 3.0
! HgD 60 12 60 30 3.0
! HHE
* HkD3 1
Howard:
HoA, HoB oo 100 20 80 45 4.6 86 800
HoC 80 16 66 85 40
1 HpD. 75 15 60 85 4.0
1 HrB 100 20 80 45 4.6 36 800
*HrC 80 16 66 36 4.0
1 HrD 4.0
1 HtD 4.0
1 HiE
Kanona:
KaA, KaB. 70 16 60
KaD. 5 12 66
Lackawanna:
LaB 100 20 76 45 - 800
LaC 920 18 70 40
LG
Lackawanna part
Wellsboro part
Lordstown:
LoB 85 17 75 45 3.6 260
LoC 80 16 66 86 3.0
! {RE:
Lordstown part
Arnot part..
! {RF:
Lordstown part
Arnot part
Madrid:
MaB 100 20 6 45 4.5 36 800
MaC 90 18 170 40 4.6
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TABLE 2.—FE'stimated yields per acre of crops and pasture plants—Continued

Soil name and Corn Alfalfa Beans, Irish
map symbol Corn silage Oats Wheat hay dry potatoes
Bu Ton Bu Bu Ton Bu Cwt
Mardin:
MdB 90 18 70 40 4,0 30 800
MdC 86 17 66 40 4.0
MdD, MdD3.. ] 80 16 66 86 3.6
! MhC3 80 16 65 36 8.6
' MnB 86 17 656 36 3.6
! MnC 70 14 60 80 8.0 ...
Middlebury:
Mp 120 24 80 46 4.5 85 860
Morris:
MrB 80 16 66 86 8.0
MrC 70 14 60 80 8.0
MSB
Niagara:
Ng8 86 17 65 60 8.6
Ochrepts and Orthents:
oc
Oquaga:
OgB 86 17 7% 45 86 ] 260
OGC e 80 18 66 86 8.0
OgD.
Ovid:
OvB 70 14 66 50 4.0
ovC 66 13 80 40 8.6
Palms:
Pa 860
Red Hook:
Rh 100 20 60 8.6
Scio:
Sc 110 22 856 46 4.6 36 300
Tioga:
Tg 120 24 80 45 4.6 86 360
Tuller:
TuB 70 14 60 35
TuC 70 12 65 80 | e
Unadilla:
Un 106 21 ™ 46 4.5 36 300
Volusia:
VoB. 80 16 65 36 8.0
VoC 70 14 60 30 80
VoD 66 13 60 80 2.6
Wallington:
Wa 90 18 70 8.6
Warners:
We 100 20 80
Wayland:
Wn 100 20 e
Wellsboro:
WoB 0 90 18 70 40 4,0
WoC 86 17 66 40 4.0
WoD. 80 16 66 86 8.5

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

behavior of the whole mapping unit.
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seasonal variations in rainfall and other climatic fac-
tors. Absence of an estimated yield indicates that the
crplp is not suited to or not commonly grown on the
soil.

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

The latest soil and crop management practices used
by many farmers in the county are assumed in esti-
mating the yields. Hay and pasture yields are estimated
for varieties of grasses and legumes suited to the soil.
A few farmers may be obtaining average yields higher
than those shown in table 2.

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

The estimated yields reflect the relative productive
capacity of the soils for each of the principal crops.
Yields are likely to increase in the future as new pro-
duction technology is developed. The relative produc-
tivity of a given soil compared to other soils, however,
is not likely to change.

Cultivated muck soils in the county are used prin-
cipally for the production of potatoes shown in table
2 and onions and lettuce that are not shown in table 2.
Estimated yields per acre on Carlisle muck are: onions,
800 to 1,000 bushels, and lettuce, 600 to 700 crates.
Estimated yields per acre on Palms muck are: onions,
600 to 900 bushels, and lettuce, 500 to 600 crates.

Production of grapes is limited to areas where the
climate is influenced by Keuba Lake. In such areas,
excessive frost damage does not occur prior to maturity
and harvesting of the grapes. Well managed areas of
Mardin, Volusia, Ovid, and Lordstown soils can produce
7 tons of grapes per acre. In poorly managed areas the
yield could be as low as 4 tons. Volusia and Ovid soils
need an effective drainage system.

Woodland Management and Productivity *

Approximately 433,700 acres, or 48 percent, of Steu-
ben County is classified as commercial forest land (10).

The areas of commercial forest-type groups in the
county are as follows: white or red pine, 17,900 acres;
plantations, 28,300 acres; oak, 43,700 acres; elm-ash-
red maple, 72,300 acres; maple-beech-birch, 239,100
acres; and aspen-birch, 32,400 acres.

* By MEREDITH A. PETERS, woodland conservationist, Soil Con-
servation Service.

Table 3 is useful to woodland owners or forest man-
agers who plan to use the soils for wood crops. Map-
ping unit symbols for those soils suitable for wood
crops are listed alphabetically by soil name, and the

-ordination symbol for each soil is also included. All

soils bearing the same ordination symbol require the
same general kinds of woodland management and have
about the same potential productivity.

The first part of the symbol, a number, indicates
the potential productivity of the soils for important
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 x indicates
stoniness or rockiness; w, excessive water in or on the
soil; ¢, toxic substances in the soil; d, restricted root
depth; ¢, clay in the upper part of the soil; s, sandy tex-
ture; f, high content of coarse fragments in the soil
profile; and r, steep slopes. The letter o indicates no
significant limitations or restrictions. If a soil has
more than one limitation, priority in placing the soil
into a limitation class is in the order in which the let-
ters are listed above—x, w, t, d, ¢, 8, f, and r.

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

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

Ratings of equipment limitation reflect the charac-
teristics and conditions of the soil that restrict use of
the equipment generally needed in woodland manage-
ment or harvesting. A rating of slight indicates that
use of equipment is not limited to a particular kind of
equipment or time of year; moderate indicates a short
seasonal limitation or a need for some modification in
management or equipment; severe indicates a sea-
sonal limitation, a need for special equipment or man-
agement, or a hazard in the use of equipment.

Seedling mortality ratings indicate the degree that
the soil affects expected mortality of planted tree seed-
lings when plant competition is not a limiting factor.
The ratings are for seedlings from good planting stock
that are properly planted during a period of sufficient
rainfall. A rating of slight indicates that the expected
mortality of the planted seedlings is less than 25 per-
cent; 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 soil to hold trees firmly.
A rating of slight indicates that trees in wooded areas
are not expected to be blown down by commonly oc-
curring 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 excessive soil wetness and mod-
erate or strong winds.
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TABLE 8.—Woodland management and productivity

[Absence of an entry in a column means the information was not available]

Management concerns Potential productivity
. Equip- Seed- :
. Suita- . ; Wind- :
Soil name and by Erosion ment lin Site
map symbol bility hazard limita- m og- }::hrow Important trees index Trees to plant
group tion tality azard
Alden: bw Slight........ Severe. ... Severe.. ... Severe........ Redmaple....... ... | 60
A eeenee
Alton:
AlA AB o 30 Slight_._____| Slight______| Slight__... Slight.____.. Sugar maple.._.....___| 60 Eastern white pine,
Northern red oak....._| 70 red pine,
European larch.
Arnot: L
ARC o 4d Slight___._.. Slight_...__. Severe...._. Moderate .| Northern red oak._...| &5 Eastern white pine,
Sugar maple red pine,
Eastern white pine Scotch pine,
White ash European larch.
European larch
Atherton:
At 4w Slight......_] Severe......| Severe._.._.| Severe._._ Eastern white pine...] 62 Northern white-cedar,
Redmaple ... .| 65
Bath:
" BOB e 30 Slight__.__ Slight__.__ | Slight_____| Slight___.__| Northern red oak___.{ 61 Eastern white pine,
Black cherry.............] 75 red pine,
Sugar maple.......__.____| 70 Norway spruce,
European larch.
BaC, BaD_.oeee e 8r Slight_____._| Moderate | Slight Slight Northern red oak__..... 61 Eastern white pine,
Black cherry............ 75 red pine,
Sugar maple...........__. 70 Norway spruce,
European larch.
[:7: ] 3r Moderate.| Severe..... Slight____.._] Slight______| Northern red oak....._| 61 Eastern white pine,
Black cherry.... 1 75 red pine,
Sugar maple ...} L 70 Norway spruce,
European larch.
Braceville:
BrA, BB ] 20 Slight....... Slight ... Slight...__. Slight....._| Northern red oak...._] 80 Yellow-poplar,
Whiteash..._.__..__._____] 80 European larch,
Sugar maple.... 80 Norway spruce,
Black cherry.... 80 eastern white pine,
Yellow-poplar..... 90 black cherry.
Canandaigua:
Ca 4w Slight ____ Severe...... Severe.....| Severe....._| Redmaple............_... 4 66 Eastern white pine,
Eastern white pine_.| 66 white spruce.
Canaseraga:
CbB. ] 20 Slight .| Slight ... Slight . | Slight_._____| ‘Eastern white pine... 86 Sugar maple,
Whiteash. ] 84 red maple,
Red pine......___. 1 8b American basswood,
White spruce...........} 75 white oak,
Sugarmaple ... ... ] 171 white ash,
American beech,
black cherry,
eastern white pine.
CbCoaee 2r Moderate| Slight__._..| Slight._...| Slight__._. Eastern white pine..{ 85 Sugar maple,
Whiteash. .. 84 red maple,
Red pine..___.__.. 86 American basswood,
White spruce.. 76 white oak,
Sngar maple...______|] 71 white ash,
American beech,
black cherry,
eastern white pine.
Carlisle:
Ce bw Slight...... Severe._..... Severe..._... Severe...... Redmaple ... .| 46
Chenango:
Ch e | 80 Slight _____ Slight_____. Slight......{ Slight____. Sugar maple........__.] 656 Eastern white pine,
Redoak. . ... ] 70 Norway spruce.
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TABLE 8.—Woodland management and productivity—Continued

b1

Management concerns Potential productivity
. Equip- Seed- :
: Suita- : : Wind- :
Soil name and o Erosion ment ling Site
map symbol bility hazard limita- mor- }11:hrow Important trees index Trees to plant
group tion tality azard
Chippewa:
Coeeeeeeeeeeee bW Slight.......| Severe....... Severe...._| Severe....._| Redmaple ... 50 Eastern white pine,
white spruce.
Collamer:
COC ] 2r Moderate.| Slight__.___. Slight..._._. Slight_...___| Sugar maple. .| 65 Eastern white pine,
Black cherry Norway spruce,
White ash European larch,
Eastern white pine....| 8b Scotch pine.
Dunkirk:
DUC ] 2r Moderate | Slight......_. Slight.....__| Slight...._._. Eastern white pine....; 8b Eastern white pine,
Sugar maple.______.____| 65 Norway spruce,
American basswood__| ... European larch,
White ash black walnut,
Black walnut_._. ... | Scotch pine.
Northern red oak
Black cherry. ..o feiccened]
DUD_ ] 2r Severe...... Moderate..| Slight__ ____ Slight _____| Eastern white pine__.| 85 Eastern white pine,
Sugar maple______.__.__| 65 Norway spruce,
American basswood. | ... European larch,
White ash black walnut.
Blackwalnut.__.._.__.__.| ...
Northern red oak
Black cherry..........fee
Edwards:
2 T iw Slight...__| Severe.....| Severe.....| Severe.....] Red maple......______| 46
Fluvaquents and
Ochrepts:
[ E N
Fremont:
(12 S 3w Slight..._.. Moderate.| Moderate.] Moderate| Sugar maple...._._.__. 66 Eastern white pine,
Northern red oak_ .| 66 European larch,
American basswood Norway spruce,
White ash white spruce,
Black cherry ... o] Scotch pine,
balsam fir,
Douglas-fir.
Hornell:
! HfB:
Hornell part....._| 3w Slight..._..] Moderate | Slight.__...] Slight____. Sugarmaple..._._.._| 60 Eastern white pine,
Whiteash. ... |l 60 European larch,
Northern red oak ...} 70 white spruce,
Norway spruce.
Fremont part..._| Sw Slight..._. Moderate.| Moderate.] Moderate | Sugar maple..._..__. 65 Eastern white pine,
Northern red oak...__.] 65 European larch,
American basswood Norway spruce,
White ash white spruce,
Black cherry. ... .o Scotch pine,
balsam fir,
Douglas-fir.
! HfC,
Hornell part._____| 3w Moderate | Moderate.| Slight...._._] Slight.__._ Sugar maple_._.....___.] 60 Eastern white pine,
Whiteash..... 60 European larch,
Northern red oak ... 70 white spruce,
Norway spruce.
Fremont part.... 3w Moderate | Moderate | Moderate.| Moderate | Sugar maple.________| 66 Eastern white pine,
Northern red oak....... 66 European larch,
American basswood Norway spruce,
White ash white spruce,
Black cherry... .| ... Scotch pine,
balsam fir,
Douglas-fir.
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TABLE 8.—Woodland menagement and productivity—Continued

Management concerns

Potential produectivity

Soil g | Sute | mgion | mene | Tmg | Jind: Site
oil name an o rosion men ing
bility limita- mor- throw Important trees index Trees to plant
map symbol group hazard tiotrf tality hazard
Hornell—Cont.:
' HgD:
Ig-lornell part_...__| 8w Severe....._. Moderate .| Slight.___..| Slight _______ Sugar maple...__. . 4 60 Eastern white pine,
Whiteash .| 60 European larch,
Northern red oak__.__| 70 white spruce,
Norway spruce.
Fremont part.__.. 8r Severe ._.__| Moderate.| Moderate..| Moderate | Sugar maple..______. 66 Eastern white pine,
Northern red oak....| 66 European larch,
American basswood Norway spruce,
Whiteash.....___. .| .. | white spruce,
Black cherry..........| .. Scotch pine,
balsam fir,
Douglas-fir,
' HHE: .
Hornell part_.___| 8r Severe_ .| Severe...... Slight_._..... Slight____| Sugar maple.___.__. | 60 Eastern white pine,
Whiteash____________ 60 European larch,
Northern red oak ... 70 white spruce,
Norway spruce.
Fremont part.... 8r Severe ... Moderate | Moderate | Moderate.| Sugar maple ________| 65 Eastern white pine,
Northern red oak_...... 66 European larch,
American basswood._.|.._.__.__. Norway spruce,
White ash white spruce,
Black cherry.. .. ... Lovcs ceeemee|  Scotch pine,
balsam fir,
Douglas-fir.
' HkDS: s :
Hornell part.____| 8r Severe ... Moderate | Moderate | Moderate.| Sugar maple ________ 60 Eastern white pine,
Whiteash ... 60 European larch,
Northernred oak......| 70 white spruce,
Norway spruce.
Fremont part...] 8r Severe._.| Moderate | Moderate | Moderate.] Sugar maple......_..__. 66 Eastern white pine,
Northern red oak.._.._| 65 European larch,
American basswood Norway spruce,
White ash white spruce,
Black cherry Scotch pine,
balsam fir,
Douglas-fir.
Howard:
HoA, HoB ..o ] 20 Slight .1 Slight .. __. Slight __ .| Slight__.__] Sugar maple ... 70 Eastern white pine,
Eastern white pine European larch,
White ash red pine,
Basswood Douglas-fir,
Black cherry balsam fir,
black locust,
Scotch pine.
HOC oo 2r Slight......] Moderate | Slight .._..| Slight._.___] Sugar maple_ _________| 70 Eastern white pine,
Eastern white pine..| 85 European larch,
White ash__ red pine,
Basswood Douglas-fir,
Black cherry balsam fir,
black locust,
Scotch pine.
' HpD:
Howard part .| 2r Slight Moderate | Slight Slight.__._.. Sugarmaple.......____ 70 Eastern white pine,
Eastern white pine...] 85 European larch,
White ash___._ red pine,
Basswood...... ... Douglas-fir,
Black cherry........._.. ... . balsam fir,
black locust,
Scotch pine.
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TABLE 8.—Woodland management and productivity—Continued

Management concerns Potential productivity
: Equip- Seed- s
. Suita- ; : Wind- :
Soil name and et Erosion ment ling Site Trees to plant
map symbol bility hazard | limita- mor- throw Important trees index
group tion tality | hazard
Howard—Cont.:
! HpD—Cont.:
Dunkirk part.__... 2r Severe...._.. Moderate..| Slight.___.... Slight__ Eastern white pine._.{ 65 Eastern white pine,
Sugar maple.__._._______ 66 Norway spruce,
American basswood European larch,
White ash black walnut,
Black walnut Scotch pine.
Northern red oak
Black cherry............
! HrB:
Howard part....... 20 Slight.._.__| Slight Slight Slight Sugarmaple _.___..__.| 170 Eastern white pine,
Eastern white pine..| 85 European larch,
White ash red pine,
Basswood Douglas-fir,
Black cherry balsam fir,
black locust,
Scotch pine.
Madrid part...... 20 Slight_..._.| Slight__..___ Slight__... Slight__..____ Sugar maple ... 70 Eastern white pine,
Northern red oak..... | 80 yellow-poplar,
Whiteoak..... .| . .| black walnut,
Yellow-poplar....__.__ | black cherry,
American basswood Norway spruce,
Eastern white pine white spruce,
Black cherry European larch,
Black walnut black locust,
' HrC, HeDs
Howard part. .. 2r Slight......| Moderate | Slight .| Slight.___| Sugar maple .| 70 Eastern white pine,
Eastern white pine..] 85 European larch,
White ash red pine,
Basswood Douglas-fir,
Black cherry balsam fir,
black locust,
Scotch pine.
Madrid part...._._| 2r Moderate | Moderate | Slight .| Slight .. Sugar maple.......____| 70 Douglas-fir,
Northern red oak .| 80 Scotch pine,
Eastern white pine__ ... balsam fir,
American basswood European larch,
Black walnut eastern white pine.
! HID,
Howard part.... 2r Slight....._| Moderate.| Slight_.___| Slight.___ Sugar maple . ... 70 Eastern white pine,
Eastern white pine European larch,
Whiteash....._____..._ | looeeeeerr]  red pine,
Basswood Douglas-fir,
Black cherry. balsam fir,
black locust,
Scotch pine.
Alton part .| 3r Slight ... Moderate | Slight.._. Slight...._.. Sugar maple ______.__| 60 Eastern white pine,
Northern red oak...._| 70 red pine,
European larch,
Scotch pine.
! HtE,
Howard part...._. 2r Moderate.| Moderate | Slight._. | Slight___| Sugarmaple. .. 70 Eastern white pine,
Eastern white pine European larch,
White ash red pine,
Basswood Douglas-fir,
Black cherry balsam fir,
black locust,
Scotch pine.
Alton part......._. 8r Moderate | Moderate| Slight_ . | Slight . Sugarmaple | 60 Eastern white pine,
Northern red oak ... 70 red pine,
European larch,
Scotch pine.
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TABLE 8.—Woodland management and productivity—Continued

Management concerns

Potential productivity

Equip-

Seed-

. Suita- . A Wind- :
Soil name and 3 Erosion ment ling Site Trees to plant
map symbol bxhltly hazard limita- mor- }:"2;2:3 Important trees index
group tion tality
Kanona
(TN ¢ I — bw Slight........ Severe....... Severe ... Severe._...Redmaple_....___ 60 Eastern white pine,
Eastern white pine....J...__ white spruce.
(€] o JES bw Moderate..| Severe....... Severe...... Severe ... Red maple....._______ 50 Eastern white pine,
Eastern white pine white spruce.
Lackawanna: .
(1] N 8o Slight Slight Slight Slight. Northern red oak...._.. 70 Eastern white pine,
Black cherry..... .| 5 red pine,
Sugar maple.. | 170 Norway spruce,
Whiteash .. 70 European larch,
Scotch pine.
[ ol 8r Slight...... Moderate..| Slight_.._... Slight..._ Northern red oak....... 70 Eastern white pine,
Black cherry %6 red pine,
Sugar maple.. . 70 Norway spruce,
Whiteash ... 70 European larch,
Scotch pine.
G
Lackawanna
part. 3x Slight___._._ Moderate | Slight__...| Slight.____ Northern red oak ... 70 Eastern white pine,
Black cherry_.. - 16 red pine,
Sugar maple.. ] 70 Norway spruce,
Whiteash..._....... 70 European larch,
Scotch pine.
Wellsboro part.. 2x Slight____| Moderate | Slight.____._. Slight ______ Northern red oak 78 European larch.
Sugar maple .. 70
Lordstown:
(1), SO 30 Slight ... Slight.____.. Moderate..| Slight__.___ Sugarmaple ... 60 Eastern white pine,
Black cherry..... ... 73 European larch,
Eastern white pine...| 76 black cherry,
White ash red pine,
Norway spruce,
Scotch pine.
LoC e 8r Slight..___| Moderate..| Moderate..| Slight__..... Sugar maple 60 Eastern white pine,
Black cherry 73 European larch,
Eastern white pine...| 76 black cherry,
White ash red pine,
Norway spruce,
Scotch pine.
! RE:
Lordstown part.] 38r Stight...___] Moderate .| Moderate..| Slight... .. Sugar maple ... 60 Eastern white pine,
Black cherry.............. 3 European larch,
Eastern white pine....| 76 black cherry,
White ash.___._. red pine,
Norway spruce,
Scotch pine.
Arnotpart...____.. 4r Slight_._.___] Moderate | Severe....... Moderate | Northern red oak..___] 66 Eastern white pine,
Sugar maple red pine,
Eastern white pine Scotch pine,
White ash European larch.
European larch
! LRF:
Lordstown part.] 8r Moderate | Severe ...... Moderate..| Slight______| Sugarmaple.. . .. 60 Eastern white pine,
Black cherry. ... 78 European larch,
Eastern white pine Black cherry,
red pine,
Norway spruce,
Scotch pine.
Arnot part.._._____| 4r Moderate | Severe..._.] Severe......| Moderate | Northern red oak....... 65 Eastern white pine,
Sugar maple red pine,
Eastern white pine Scotch pine,
White ash European larch,

. European larch
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Management concerns

Potential productivity

. Equip- Seed- :
s Suita- . : Wind- :
Soil name and s Erosion ment ling Site Trees to plant
map symbol bility hazard limita- mor- }11:hrow Important trees index
group tion tality azard
Madrid:
MaB.ieeee| 20 Slight Slight Slight Slight Sugarmaple.........__.| 70 Eastern white pine,
Northern red ok ... 80 ﬂellow-pop ar,
White oak lack walnut,
Yellow-poplar black cherry,
American bagswood Norway spruce,
Eastern white pine white spruce,
Black cherry European larch,
Black walnut black locust,
Scotch pine.
MoCoo 2r Moderate..| Moderate__| Slight._.____. Slight__._.. Sugar maple.........| 70 Douglas-fir,
Northern red oak....... 80 Scotch pine,
Eastern white pine balsam fir,
American basswood European larch,
Black walnut eastern white pine.
Mardin:
MdB, MdC__.._______.| 8o Slight. Slight Slight Slight Sugar maple...........| 60 Red pine,
Northern red oak......| 63 European larch,
Black cherry.............. 75 Norway spruce,
eastern white pine,
Scotch pine.
MdD,MdD3..___.._| S8r Slight . Moderate .| Slight____. Slight._______ Sugarmaple.. 60 Red pine,
Northern red oak ... 63 European larch,
Black cherry..........__| 76 Norway spruce,
eastern white pine,
Scotch pine.
! MhC3s
Mardin part...| 8o Slight......_| Slight Slight Slight Sugarmaple._......__. 60 Red pine,
Northern red oak_.__._| 63 European larch,
Black cherry.............] 76 Norway spruce,
eastern white pine,
Scotch pine.
Ovid part._...____] 8w Slight______ Moderate | Moderate.| Moderate..{ Northern red oak.....| 70 Eastern white pine,
Sugar maple..........._ .| 60 white spruce,
Eastern white pine..., 70 Norway spruce.
* MnB, MnCi
Mardin part.....; 8o Slight.._.___. Slight Slight Slight Sugar maple.._...._.___ 60 Red pine,
European larch,
Scotch pine.
Volusiapart....| 3w Slight__.__. Moderate..| Moderate | Moderate..| Northern red oak......| 62 Eastern white pine,
Sugar maple......_..__. 4 64 Norway spruce,
Whiteash.........____| 76 European larch,
white spruce,
black cherry.
Middlebury:
Mpe ] 20 Slight Slight Slight______| Slight........ Northern red oak...___. 86 Eastern white pine,
Sugar maple...______| 75 yellow-poplar,
Norway spruce,
European larch,
black walnut,
black cherry,
Scotch pine.
Morris:
M8, MC ] 3w Slight......_| Moderate.| Moderate | Moderate..| Northern red oak.....; 65 Eastern white pine,
Sugar maple 79 Norway spruce,
Black cherry.. | 69 white spruce,
Whiteash ...} il European larch.
MSB o] 8% Slight ... Moderate.] Moderate.| Moderate..; Whiteash. ... | vi European larch.
Niagara:
Ng8 8w Slight_____| Moderate. | Moderate.] Moderate.| Sugar maple....___.___| 66 Eastern white pine,
white spruce,
Norway spruce.
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TABLE 8.—Woodland management and productivity—Continued

Management concerns

Potential productivity

Equip-

Seed-

. Suita- s 3 Wind- :
Soil name and P Erosion ment ling Site Trees to plant
bility 2 imita- mor- throw Important trees index
map symbol group hazard htiot: v hazard
QOchrepts and
Orthents:
oc
Oquaga: . . .
OQgB.- o 3o Slight Slight Slight Slight Sugar maple......... . 69 Eastern white pine,
Northern red oak.._... 71 red pine,
Black cherry....._..... 72 European larch,
Eastern white pine._..[ 75 Norway spruce,
black cherry,
Scotch pine.
OgC, Ogh . 3r Slight_______| Moderate.| Slight ... Slight.. . Sugar maple......_...___ 69 Eastern white pine,
Northern red oak...... 71 red pine,
Black cherry............. 72 European larch,
Eastern white pine_...[ 76 Norway spruce,
black cherry,
Scotch pine.
Ovid:
OVB, OVC___ oo 3w Slight ..., Moderate.] Moderate .| Moderate..| Northern red oak..___. 70 Eastern white pine,
Sugar maple........__..._ 60 white spruce,
Eastern white pine.__] 70 Norway spruce.
Palms:
PO ] 4w Slight....___] Severe....._. Severe......] Severe._.._.. Redmaple ... 46
Red Hook:
Rheei] 8W Slight ___._ Moderate | Moderate.] Moderate.| Redmaple___....._.___ 66 Eastern white pine,
Eastern white pine._..{ 66 Norway spruce.
Scio:
LT S 20 Slight.._._| Slight...___.] Slight Slight Sugar maple.........___. 70 Eastern white pine,
White ash red pine,
Basswood Scotch pine,
Hemlock Norway spruce,
Eastern white pine...[ 85 European larch.
Tioga
Tg 20 Slight__.__. Slight.......| Slight ... Slight_______| Northern red oak....... 75 Eastern white pine,
Yellow-poplar.......... | 86 yellow-poplar,
Sugar maple ... 67 Norway spruce,
black walnut,
European larch,
Scotch pine.
Tuller:
TuB, TuC.o. bw Slight.__._. Severe ... Severe....| Severe.... | Redmaple ... 66 Eastern white pine,
Eastern hemlock white spruce,
Eastern white pine Norway spruce.
Unadilla:
(1], S 8o Slight.__.__] Slight.__.. Slight______ ] Slight.._.___. Sugar maple......_...__.. 66 Eastern white pine,
Eastern white pine..] 76 Norway spruce,
Northern red oak__. black cherry,
Black cherry European larch,
White ash red pine,
white spruce,
Scotch pine.
Volusfa:
VoB, VoC. o] 3w Slight ______ Moderate!| Moderate { Moderate.| Northern red oak....._| 62 Eastern white pine,
] Sugar maple..........._.] 64 Norway spruce,
Whiteash. .. .| 16 European larch,
white spruce,
black cherry.
VoD 8r Moderate.]| Moderate! Moderate.] Moderate | Northern red oak.__.__| 70 Eastern white pine,
Sugar maple ...._.____] 60 Norway spruce,
European larch,
white spruce,
black cherry.
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TABLE 8.— Woodland management and productivity—Continued

Management concerns Potential productivity
3 Equip- Seed- .
. Suita- . : ‘Wind- s
Soil name and oo Erosion ment ling Site Trees to plant
map symbol bility | }ozard | limita- mor- throw Important trees index
group tion tality hazard
Wallington: o
A DU U— 8w Slight...... Moderate.] Moderate.] Moderate | Northern red oak....._| 65 Eastern white pine,
Sugar maple__.__........ ] 66 white spruce,
Whiteash.__............] 75 Norway spruce.
Warners:
1)L bw Slight __.___| Severe...... Severe...__] Severe....__| Redmaple.. ...oooeoee. 66
Wayland:
W] dw Slight....___] Severe...... Severe...... Severe.._.. Red maple_....cc...._...] 66
Wellsboro:
Wob, WoC._....oeee 20 Slight ... Slight._._._... Slight...____| Slight..___| Northern red oak...... 8 Norway spruce,
Sugar maple...........___ 70 eastern white pine,
red pine,
black cherry,
European larch,
Scotch pine.
WoD.omeee 2r Slight....... Moderate_| Slight__...__| Slight.._...] Northern red oak....... 78 Norway spruce,
Sugar maple......._.._. 70 eastern white pine,
red pine,
black cherry,
European larch,
Scotch pine.

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

behavior of the whole mapping unit.

The potential productivity of merchantable 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. Site index can be converted
into approximate growth and yield per acre that can
be expected. For Steuben County, conversions of aver-
age site index into volumetric growth and yield are
based on research as follows: White pine (9), upland
oaks (6), and northern hardwoods (8). Table 4 gives
yield per acre based on site index.

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

Wildlife Habitat *

Wildlife is an important natural resource in Steuben
County. Steuben County has an excellent deer herd,
and it is well populated with wild turkey, grouse, and
rabbit. Pheasants are found mainly on the farmland
in the valleys.

Soils directly affect the kind and amount of vegeta-
tion that is available to wildlife as food and cover,
and they affect the development of water impound-
ments. The kind and abundance of wildlife that popu-
late an area depend largely on the amount and distribu-
tion of food, cover, and water. If any one of these

< RoBERT E. MEYERS, wildlife biologist, Soil Conservation Ser-
vice, helped prepare this section.

TABLE 4.—Woodland yields

Even-ngod. tally stocked
-8 - ,
Forest species and Site ( ver;at%ia’] sta,’{dsst)“ ¢
production rating index
Age 60 Age 90
(Cu ft) | (Fom1) | (Cuft) [(Fbm1
White pine ? ) ’
High. . ] 85-75 | 9,350 46,900 | 11,400 | 88,900
Moderately high.. 75~-65 | 8,000 32,900 | 9,750 | 59,400
Moderate ... 65-55 | 6,850 23,100 | 8,300 | 41,700
OW -] 56-456 | 5,850 | 19,100 | 7,100 | 31,900
Upland oaks®
igho 8,700 | 18,600 | 5,200 | 30,950
Moderately high 3,100 18,900 | 4,400 | 24,600
Moderate..... ... 2,600 | 9,700 { 3,650 | 18,300
Low.......... 2,050 6,600} 2,700 {12,600
Verylow.. ... ... 1,650 | 2,700 | 2,170 | 17,600
Northern hardwoods *
Moderately high ] 75-65 | 2,300| 8,800 ] 2,800 8,400
Moderate ... 656~-55 | 2,100 ®) 2,600 | 5,600
Low .o ] b5-46 | 1,900 *) 2,300 | 3,800

! Fbm = Foot board measure.

3 Cubic-foot yields: Trees to a 8-inch top inside bark. Trees 8
inches in diameter and larger. Board-foot (Fbm) yields: Inter-
natjonal Y%-inch rule to a 6-inch top inside bark. Trees 9 inches
in diameter and larger.

_® Cubic-foot yields: Entire stem inside bark. Board-foot (Fbm)
yields: International Y-inch rule to a B-inch top, includng all
trees with a 16-foot log.

¢ Cubic-foot yields: Trees b inches in diameter and larger.
Board-foot (Fbm) yields: International 4-inch rule. Trees 11
inches in diameter and larger.

. °No measurable board-foot (Fbm) volume of trees 11 inches
in diameter and larger.
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elements is missing, inadequate, or inaccessible, wild-
life will either be scarce or will not inhabit the area.

If the soils have the potential, wildlife habitat can
be created or improved by planting appropriate vegeta-
tion, by properly managing the existing plant cover,
and by fostering the natural establishment of desirable

plants.

In table 5 the soils in the survey area are rated ac-
cording to their potential to support the main kinds of
wildlife habitat in the area. This information can be

used in—

[See text for definitions of “good,” “fair,” “poor,

1. Planning the use of parks, wildlife refuges, na-
ture study areas, and other developments for

3.

wildlife.

Selecting soils that are suitable for creating,
improving, or maintaining specific elements of

wildlife habitat.

Determining the intensity of management
needed for each element of the habitat.
4. Selecting areas that are suitable for wildlife.

The potential of the soil is rated good, fair, poor,
or very poor. A rating of good means that the element

TABLE 5.—Wildlife habitat

”

and “very poor.” Absence of an entry indicates the soil was not rated]

Potential for habitat elements

Potential as habitat for—

Grain Wild .
. Grasses Hard- Conif- Wet- Shallow Open- Wood- Wet-
s&‘; n:mr:l?cﬁd :g;% and hci’:ig' wood erous land water land land land
p 8y crops legumes plants trees plants plants areas wildlife | wildlife | wildlife
Alden:
Aa Very Poor Poor Poor Poor Good......_| Good....___. Poor........ Poor._..._. Good.
poor.
Alton:
AlA, AIB Fair Fair Fair Fair Fair Very Very Fair | Fair.. . __] Very
poor poor poor.
Arnot:
ARC. Poor. Poor Poor Poor Poor Very Very Poor......... Poor....__... Very
poor. poor poor.
Atherton:
At Very Poor Poor Poor Poor Good Good Poor......... Poor........ Good
poor.
Bath:
BaB Fair Good Good Good Good Poor Very Good........| Good......... Very
poor poor.
BaC Poor Fair Good Good Good Very Very Fair.._. .| Good .| Very
poor. poor. poor.
BaD Very Fair Good Good Good Very Very Fair..____ | Good.......] Very
poor. poor poor. poor.
BBE ] Very Poor. Good Good Good Very Very Poor Good Very
poor. poor poor. poor.
Braceville: . ,
BrA Fair Good Good Fair Fair Poor Poor....___. Good...... Fair ... Poor.
BrB Fair Good....___] Good Fair Fair.___ . Poor.._..__] Very Good........ Fair | Very
poor poor.
Canandaigua:
Ca Very Poor_ ... Poor Poor Poor Good ... Good......... Very Poor......... Good.
poor. poor
Canaseraga:
CbB Fair Good.......] Good._......_. Good.......| Good Poor. Very Good........ Good ... Very
poor. poor.
CbC Fair Good Good Good Good ... Very Very Good Good .| Very
poor. poor poor.
Carlisle:
Ce Very Poor. Poor. Poor Poor Good Good Poor Poor..... . Good.
poor.
Chenango: . .
Ch Fair Good Good Fair Fair Poor_.__.} Very Good Fair Very
poor poor.
Chippewa: . .
Cgpe Poor_...... Fair Fair Fair Fair Good .......| Good.....__] Fair Fair Good.
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Potential for habitat elements

Potential as habitat for—

Grain Wild :
. Grasses Hard- Conif- Wet- Shallow Open- Wood- Wet-
Sg:; m;m;lg:ld :;:;3‘ and };Zl::f‘s’ wood erous land water land land land
P 8y crops legumes plants trees plants plants areas wildlife | wildlife | wildlife
Collamer:
CoC Fair Good Good Good Good Very Very Good......_. Good....._.. Very
poor poor. poor.
Dunkirk:
DuC Fair Good Good Good Good Very Very Good..... .. Good ... Very
poor poor, poor.
DuD. Poor Fair Good Good Good.....__. Very Very Fair.......| Good ........ Very
poor poor. poor.
Edwards:
Ed Very Poor...._____ Poor......_. Poor..._.... Poor....._... Good ......... Good........| Fair Poor Good.
poor.
Fluvaquents and
Ochrepts:
FL
Fremont:
FrB Fair.. ... Fair_. | Good ... Good Good Poor Very Fair.._..._ | Fair__......_| Poor.
poor.
Hornell:
! HfB.
Hornell part......_... Fair.....___| Good.....__| Good Good Good Poor..._...| Very Good Good ........ Very
poor. poor.
Fremont part.._____| Fair Fair Good Good....... Good._....._. Poor_ ... Very Fair Fair Poor.
poor.
* HEC:
Hornell part......_... Fair Good ... Good......... Good........ Good........| Very Very Good Good. ....._| Very
poor. poor. poor.
Fremont part....__.. Fair...... Fair....__| Good... ... Good........ Good........{ Very Very Fair......_| Fair .| Very
poor. poor. poor.
b Hng
Hornell part......_. Poor......... Fair Good__.... Good Good Very Very Fair .| Good .......| Very
poor. poor. poor.
Fremont part......] Poor Fair Good Good Good Very Very Fair...... Fair | Very
poor. poor. poor.
! HHE:
Hornell part........_| Very Fair..._...] Good ... Good Good Very Very Fair Good Very
poor. poor. poor. poor.
Fremont part......| Very Poor Good......... Good.......| Good ....__.| Very Very Poor...... | Fair ... .| Very
poor. poor. poor. poor.
1 HkDQ3:
Hornell part Fair Good ... Good Good Good Very Very Good ... Good.......{ Very
poor. poor. poor.
Fremont part._..._] Good ..., Fair Good ... Good........ Good........ Very Very Fair | Fair._ ...} Very
poor. poor. poor.
Howard: )
HoA, HoB ... o] Fair .| Good Good Fair Fair Poor. Very Good ... Good ... Very
poor. poor.
HOC oo | Poor Fair Good Fair Fair Very Very Fair | Good .......| Very
poor. poor. poor.
! HPD:
Howard part._.___| Poor........ Fair Good Fair Fair Very Very Fair._.. Good.......] Very
poor. poor. poor,
Dunkirk part....._] Poor { Fair Good Good Good Very Very Fair..____| Good | Very
poor. poor. poor.
* HrB: .
Howard part Fair Good Good Fair Fair Poor Very Good ... Good .......| Very
poor. poor.
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TABLE b5.—Wildlife habitat—Continued

Potential for habitat elements Potential as habitat for—
Grain Wild .
. Grasses Hard- Conif- Wet- Shallow Open- Wood- Wet-
s!:g namr:lfgid ;’:}, and }L‘z}:;- wood erous land water land land land
P 8y crops legumes plants trees plants plants areas wildlife | wildlife | wildlife
Howard—Cont.:
! Hrg—-Cont.:
Madrid part Fair Good Good Good Good Poor Very Good....__. Good........| Very
poor. poor.
! HrCe
Howard part. Poor Fair Good Fair Fair Very Very Fair._.._... Good .__.____] Very
poor. poor. poor.
Madrid part Poor. Fair Good Good........ Good......... Very Very Fair. ... Good ......| Very
poor. poor. poor.
1 HrD: . . .
Howard part Poor Fair Good Fair Fair Very Very Fair._..__. Good........| Very
poor. poor. poor.
Madrid part Poor Fair Good Good Good Very Very Fair._.__.__ Good ... Very
poor, poor. poor.
1 HtD: . .
Howard part._.......| Poor....._. Fair. ... Good ......... Fair. ... Fair....... Very Very Fair._. .| Good....| Very
poor. poor, poor.
Alton part Poor Fair_....._.| Fair Fair Fair_______| Very Very Fair Fair Very
poor. poor. poor.
1 HtE: N
Howard part....___| Very Fair._....._. Good..._.... Fair__. . _|Fair .. Very Very Poor Good Very
poor. poor. poor, poor.
Altonpart. ... Very Fair Fair Fair Fair Very Very Poor..___.._. Fair.. .| Very
poor. poor. poor, poor.
Kanona ) .
KAA e Fair......._.|Fair.____ Fair Fair Fair Good Fair Fair Fair._..___| Fair.
KaB. Fair_.. ... Fair____..__ Fair_____.__ Fair___..._| Fair_._.._. Poor.....___| Very Fair_____ | Fair__ . Very
poor. poor.
KAD e Fair....... Fair Fair Fair Fair Very Very Fair...._._| Fair..._.._. Very
poor. poor. poor.
Lackawanna:
(1] S Fair..... Good......... Good......_| Good....__.| Good......_.. Poor.. ....| Very Good......] Good... .| Very
poor. poor,
LaC.... Poor Fair Good ... Good........| Good....._.| Very Very Fair Good Very
poor. poor. poor.
MG
Lackawanna
part. Very Very Good......._| Good.. ....| Good....._... Very Very Poor....... Fair._.. .| Very
poor. poor. poor. poor. poor.
Wellsboro part..... Very Very Good Fair Fair_.._.._| Very Very Poor......_.. Fair. Very
poor. poor. poor. poor. poor.
Lordstown:
LoB Fair Good Good Good........] Good_..____| Poor...._.| Very Good.......| Good ..._..| Very
poor. poor.
LoC Poor Fair Good Good........ Good___..... Very Very Fair .| Good..... .. Very
poor. poor. poor.
! LRE: .
Lordstown part...] Very Fair Good Good.... | Good.......| Very Very Fair___.__. Good .| Very
poor. poor. poor. poor.
Arnot part ... ....._| Very Poor Fair Poor Poor Very Very Poor Poor Very
poor. poor. poor. poor.
! LRF:
Lordstown part...| Very Poor Good Good... .| Good._..___._| Very Very Poor.....___.| Fair . Very
poor. poor. poor. poor.
Arnot part......... Very Poor Fair Poor Poor Very Very Poor.......| Poor......_] Very
poor. poor. poor, poor.
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Potential for habitat elements

Potential as habitat for—

Grain

Wwild

. Grasses Hard- Conif- Wet- Shallow | Open- Wood- Wet-
S,%‘; nz;m!gﬁ:id :g;% and }::%!(:)II).IaS- wood erous land water land land land
p 8y crops legumes plants trees plants plants areas wildlife | wildlife | wildlife
Madrid:
MaB Fair Good Good Good Good Poor Very Good___....| Good.......] Very
poor. poor.
MaC Poor Fair Good Good__....| Good.......| Very Very Fair.... .| Good.......| Very
poor. poor. poor.
Mardin: .
MdB Fair Good Good Fair Fair Poor Very Fair Fair Very
poor. poor.
MdC Fair Good Good Fair Fair Very Very Good......_| Fair_.....| Very
poor. poor. poor.
MdD, MdD3 Poor Fair Good._..__... Fair..___. ) ;) J— Very Very Fair__.____| Fair__. .| Very
poor. poor. poor.
! MhC3:
Mardin part.._.___. Fair.... ] Good....... Good...._._.. Fair Fair Very Very Good...._.. Fair_._____| Very
poor. poor. poor.
Ovidpart..___.... Fair. .| Good........ Good._.___.... Good Good........] Very Very Good___...| Good | Very
poor. poor. poor.
! MnB:
Mardin part....._. Fair. ... Good......__| Good Fair Fair Poor Very Good Fair ... Very
poor. poor.
Volusia part Fair Fair Fair Poor Poor Poor Very Fair ] Poor...._._.| Very
poor. poor.
! MnC:
Mardin part...._... Fair.._ .| Good. ... Good...____| Fair... ... Fair........] Very Very Good ... Fair......| Very
poor. poor. poor.
Volusia part...._. Fair Fair Fair Poor Poor......_. Very Very Fair Poor Very
poor. poor. poor.
Middlebury:
Mp Good Good Good Good Good Poor Poor Good Good Poor.
Morris:
MrB. Fair Good...__.... Good......... Fair_....... Fair. .| Poor | Very Good...... Fair.. . .| Very
pOOT. poor.
MrC.... Fair Good....... _| Good Fair Fair Very Very Good____..] Fair ... | Very
poor poor. poor.
MSB. e Very Very Good...._...|Fair Fair. | Poor__.__. Very Poor..___._. Fair...__§ Very
poor. poor poor. poor.
Niagara:
NgB Fair Good .__.... Good Good Good Good .| Very Good.__._..| Good ....... Poor.
poor.
Ochrepts and
Orthents:
ocC.
Ogquaga:
OgB Fair Good Good Fair Fair Very Very Good Fair Very
poor. poor. poor.
OgC e Poor.... .. Fair Good Fair_ .| Fair....__] Very Very Fair__ .| Fair.....| Very
poor. poor. poor.
OgD. e Very Fair._.... Good.......| Fair___...__. Fair...._.._] Very Very Fair. ... | Fair___. .| Very
poor poor. poor. poor.
Ovid:
OvB Fair Good Good......_| Good Good Poor. Very Good ... Good.. Very
poor. poor.
ovC Fair Good.....__| Good Good Good Very Very Good.___.___] Good._..... | Very
poor. poor. POOT.
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TABLE 5.—Wildlife habitat—Continued

Potential for habitat elements Potential as habitat for—
Grain Wild ;
. Grasses Hard- Conif- Wet- Shallow Open- Wood- Wet-
s&’;;zg‘}:gﬁd :g::% and };Zl‘;l;’g wood erous land water !amil-f l:imld Iﬁ;‘l?f
crops legumes plants trees plants plants areas wildlife | wildlife | wi e
Palms: .
Pa Very Poor Poor Poor Poor Good Good Fair Poor Good.
poor.
Red Hook:
Rh Fair Good Good Good Good Fair Fair.......... Good Good Fair,
Sclo:
Se Good Good Good Good Good Poor Poor Good........] Good ... ...} Poor.
Tioga:
Tg Good Good Good Good Good Poor Very Good ... Good........ Very
poor. poor.
Tuller:
TuB Very Poor ... Poor......... Very Very Poor......._ Very Poor....._._| Very Very
poor. poor. poor. poor. poor. poor.
TUC e Very Poor._____. Poor......... Very Very Very Very Poor......... Very Very
poor. poor. poor. poor poor poor. poor.
Unadilla:
Un Good Good..______. Good Good Good Poor Very Good._.._.._| Good Very
poor poor.
Volusia:
VoB... Fair Fair Fair Poor.......| Poor_._..__| Poor....___| Very Fair Poor Very
poor poor.
VoC Poor..... | Fair Fair Poor Poor Very Very Fair__.___] Poor.......] Very
poor. poor. poor.
VoD, Poor . ....| Fair .| Fair.____| Poor....__| Poor........ Very Very Fair . Poor.....__| Very
poor. poor poor.
Wallington:
Wa Fair Good ... Good Good Good Fair Fair Good Good .......| Fair.
Warners:
1 S Very Poor.______| Poor | Poor Poor Good Good Poor Poor ....... Good.
poor.
Wayland:
Whn Very Poor Poor Poor Poor. Good ......| Good Poor Poor.... | Good.
poor.
Wellsboro:
WoB. Fair Good Good........| Fair Fair Poor.......| Very Good....___] Fair Very
poor. poor.
WoC... ... Fair Good ... .. Good._......_| Fair. .| Fair._..___ Very Very Good....__] Fair Very
poor. poor. poor,
WoD Poor Fair Good Fair Fair Very Very Fair______ Fair_____. Very
poor. poor. poor.

: Th_is mapping unit is made up of two or more dominant kinds
behavior of the whole mapping unit.

of wildlife habitat or the kind of habitat is easily
c_reated, improved, or maintained. Few or no limita-
tions affect management, and satisfactory results can
be expected if the soil is used for the designated pur-
pose. A rating of fair means that the element of wild-
life ha‘pitat or kind of habitat can be created, improved,
or maintained in most places. Moderate intensity of
managgment and fairly frequent attention are required
fpr_sat}sfactory results. A rating of poor means that
limitations are severe for the designated element or

of soil. See mapping unit description for the composition and

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

The elements of wildlife habitat are briefly deseribed
in the following paragraphs.
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Grain and seed crops are seed-producing annuals
used by wildlife. Examples are corn, sorghum, wheat,
oats, barley, millet, buckwheat, and sunflowers. The
major soil properties that affect the growth of grain
and seed crops are depth of the root zone, texture of
the surface layer, available water capacity, wetness,
slope, surface stoniness, and flood hazard. Soil tempera-
ture and soil moisture are also considerations.

Grasses and legumes are domestic perennial grasses
and legumes that are planted for wildlife food and
cover. Examples are fescue, bluegrass, reed canary-
grass, switchgrass, bromegrass, timothy, orchardgrass,
clover, alfalfa, trefoil, and crownvetch. Major soil
properties that affect the growth of grasses and leg-
umes are depth of the root zone, texture of the surface
layer, available water capacity, wetness, surface stoni-
ness, flood hazard, and slope. Soil temperature and
soil moisture are also considerations.

Wild herbaceous plants are native or naturally estab-
lished herbaceous grasses and forbs, including weeds,
that provide food and cover for wildlife. Examples are
bluestem, wild carrot, goldenrod, ragweed, pigweed,
pokeweed, dandelion, panicgrass, and quackgrass. Ma-
jor soil properties that affect the growth of these plants
are depth of the root zone, texture of the surface layer,
available water capacity, wetness, surface stoniness,
and the hazard of flooding. Soil temperature and soil
moisture are also considerations.

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

Coniferous plants are cone-bearing trees, shrubs, or
ground cover that furnish habitat or supply food in
the form of browse, seeds, or fruitlike cones. Examples
are pine, spruce, hemlock, fir, yew, cedar, and juniper.
Major soil properties that affect the growth of conifer-
ous plants are depth of the root zone, available water
capacity, and wetness.

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

Shallow water areas are bodies of surface water that
have an average depth of less than 5 feet and are use-
ful to wildlife. They can be naturally wet areas, or
they can be created by dams and levees or by water-
control devices in marshes or streams. Examples are
muskrat marshes, waterfowl feeding areas, wildlife
watering developments, beaver ponds, and other wild-

life ponds. Major soil properties affecting shallow
water areas are depth to bedrock, wetness, surface
stoniness, slope, and permeability. The availability of
a dependable water supply is important if water areas
are to be developed.

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

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

Woodland habitat consists of hardwoods or conifers
or a mixture of both, with associated grasses, legumes,
and wild herbaceous plants. Examples of wildlife at-
tracted to this habitat are wild turkey, ruffed grouse,
woodcock, thrushes, vireos, woodpeckers, tree squirrels,
grey fox, raccoon, and deer.

Wetland habitat consists of water-tolerant plants in
open, marshy, or swampy shallow water areas. Exam-
ples of wildlife attracted to this habitat are ducks,
geese, herons, shore birds, rails, kingfishers, muskrat,
mink, and beaver.

Recreation

The soils of the survey area are rated in table 6 ac-
cording to limitations that affect their suitability for
camp areas, picnic areas, playgrounds, and paths and
trails. 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 acces-
sibility of the area, size and shape of the area and its
scenic quality, the ability of the soil to support vegeta-
tion, access to water, potential water impoundment
sites available, 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 recreational use by the duration of flooding and the
season when it occurs. Onsite assessment of height,
duration, and frequency of flooding is essential in
planning recreational facilities.

In table 6 the limitations of soils are rated as slight,
moderate, or severe. Slight means that the soil prop-
erties are generally favorable and that the limitations
are minor and easily overcome. Moderate means that
the limitations can be overcome or alleviated by plan-
ning, design, or special maintenance. Severe means
that soil properties are unfavorable and that limita-
tions can be offset only by costly soil reclamation, spe-
cial design, extensive maintenance, limited use, or by
a combination of these measures.

The information in table 6 can be supplemented by
additional information in other parts of this survey.
Especially helpful are interpretations for septic tank
absorption fields, given in table 8, and interpretations
for dwellings without basements and for local roads
and streets, given in table 7.

Camp areas require such site preparation as shap-
ing and leveling tent and parking areas, stabilizing
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roads and intensively used areas, and installing sani-
tary facilities and utility lines. Camp areas are sub-
ject to heavy foot traffic and some vehicular traffic.
The best soils for this use have mild slopes and are not
wet nor 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 park-
ing areas. The best soils for use as picnic areas are firm
when wet, are not dusty when dry, are not subject to
flooding during the period of use, and do not have
slopes or stones or boulders that will increase the cost
of shaping sites or of building access roads and park-
ing areas.

Playgrounds require soils that can withstand inten-
sive foot traffic. The best soils are almost level and not
wet nor 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 obtain a uniform grade, the depth of the soil over
rock should be sufficient to allow necessary grading.

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

Engineering °

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

The ratings in tables in this section are based on test
data and estimated data in the “Soil Properties” sec-
tion. The ratings were determined jointly by soil sci-
entists 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 identi-
fied by the soil survey and used in determining the rat-
ings in this section are grain-size distribution, liquid
limit, plasticity index, soil reaction, depth to and hard-
ness of bedrock within 5 to 6 feet of the surface, soil
wetness characteristics, depth to a seasonal water
table, slope, likelihood of flooding, natural goil strug—
ture or aggregation, in-place soil density, and geologic
origin of the soil material. Where pertinent, data about
kinds of clay minerals, mineralogy of the sand and
silt fractions, and the kind of absorbed cations were
also considered.

s EpwarD A. FERNAU, senior soil engineer, New York State
Department of Transportation, Soil Mechanies Bureau; and
DoNALD W. SHANKLIN, state conservation engineer, Soil Con-
gervation Service, helped prepare this section.

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

These factors of soil behavior affect construction
and maintenance of roads, airport runways, pipelines,
foundations for small buildings, ponds and small dams,
irrigation projects, drainage systems, sewage and re-
fuse disposal systems, and other engineering works.
The ranges of values can be used to— (1) select poten-
tial, residential, commercial, industrial, and recreation-
al areas; (2) make preliminary estimates pertinent to
construction in a particular area; (8) evaluate alternate
routes for roads, streets, highways, pipelines, and un-
derground cables; (4) evaluate alternate sites for loca-
tion of sanitary landfills, onsite sewage disposal sys-
tems, 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, ter-
races, and other structures for soil and water conserva-
tion; (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 structures on
the same or a similar soil in other locations can be pre-
dicted; and (19) 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
properties and minimize soil-related failures. Limita-
tions to the use of these data, however, should be well
understood. First, the data are generally not presented
for soil material below o depth of 5 to 6 feet. Also, be-
cause of the scale of the detailed map in this soil survey,
small areas of soils that differ from the dominant soil
may be included in mapping. Thus, these data do not
climinate the need for onsite investigations and testing.

The information is presented mainly in tables. Table
7 shows, for each kind of soil, ratings of the degree
and kind of limitations for building site development;
table 8, for sanitary facilities; and table 10, for water
management. Table 9 shows the suitability for each
kind of soil as a source of construction material.

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

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

Building site development

The degree and kind of soil limitations that affect
shallow excavations, dwellings with and without base-
ments, small commercial buildings, and local roads
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[“Depth to rock,” and other terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
“glight,” “moderate,” and “severe”]

Soil name and

map symbol Camp areas Picnic areas Playgrounds Paths and trails
Alden:
Aa Severe: wetness...._.__.._ Severe: wetness. ... Severe: wetness........... Severe: wetness.
Alton:
AlA Moderate: small stones. Moderate: small stones..{ Severe: small stones.._.... Moderate: small stones.
AlB Moderate: small stones..| Moderate: small stones.| Severe: slope, small Moderate: small stones,
stones.
Arnot:
ARC Moderate: slope, small | Moderate: slope, small | Severe: slope, depth Moderate: small stones.
stones. stones. to rock, small stones.
Atherton:
At Severe: wetness...._.._____ Severe: wetness. ... Severe: wetness ... Severe: wetness.
Bath:
BaB Moderate: peres slowly.| Slight Severe: slope..._ ... Slight.
BaC Severe: slope..... . Severe: slope.........._| Severe: slope.._....._| Moderate: slope.
BaD, BBE. o] Severe: slope............| Severe: slope......__..] Severe: slope.._..._ .| Severe: slope.
Braceville:
BrA, BrB oo Moderate: peres slowly_| Moderate: wetness____._| Severe: small stones__.. Moderate: wetness.
Canandaigua:
Ca Severe: wetness..____ ] Severe: wetness............} Severe: wetness._.........] Severe: wetness.
Canaseraga:
CbB Moderate: percs slowly.| Slight Moderate: slope, wet- Slight.
ness, percs slowly.
CbC Moderate: slope, percs | Moderate: slope ... ... Severe: slope, percs Slight.
slowly. slowly.
Carlisle:
Ce Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, excess
excess humus, floods. excess humus, floods. excess humus, floods. humus, floods.
Chenango:
Ch | Moderate: floods Slight. Severe: small stones.___| Slight.
Chippewa:
Ck .| Severe: wetness...___...__ Severe: wetness......______] Severe: wetness.._._______._| Severe: wetness.
Collamer:
COC o] Moderate: slope, peres | Moderate: slope..._...__| Severe: slope.. . . Slight.
slowly.
Dunkirk:
DuC Moderate: slope..........__ Moderate: slope.... .. Severe: slope.. Slight.
[ 711 » Severe: slope Severe: slope | Severe: slope..... ... Moderate: slope.
Edwards
Ed | Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, excess
excess humus. excess humus. excess humus, humus.
Fluvaquents and
Ochrepts:
FL | Severe: floods ... . Severe: wetness..... ... Severe: floods. ... .| Severe: wetness.
Fremont:
FrB | Moderate: wetness....._._. Moderate: wetness .| Severe: wetness.__._____.___ Moderate: wetness.
Hornell
1 H¢B:
Hornellpart... ... Moderate: wetness_ ... Moderate: wetness .| Severe: wetness, percs | Moderate: wetness, too
slowly. clayey.
Fremont part... ... Moderate: wetness.......__| Moderate: wetness.........] Severe: wetness.. ... Moderate: wetness.
! HfC:
Hornell part........._.] Moderate: slope, Moderate: wetness, Severe: slope......._. .. .| Moderate: wetness.
wetness. slope.
Fremontpart... ... Moderate: wetness .| Moderate: wetness, Severe: slope, wetness_.| Moderate: wetness.

slope.
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Sgl;i;‘,g&ﬁd Camp areas Picnic areas Playgrounds Paths and trails
Hornell—Cont.:
! HgD:
Ig-Iomell part ... Severe: slope...........|Severe: slope. . . Severe: slope.........__| Moilerate: wetness,
slope.
Fremontpart... .. | Severe: slope........._ . Severe: slope..........|Severe: slope, wetness... Mo¢llerate: wetness,
slope.
* HHE:
Hornell part.... ... .. Severe: slope.......... Severe: slope............ Severe: slope...._...__| Severe: slope.
Fremontpart...........| Severe: slope .. ... _| Severe: slope... ... Severe: slope, wetness..| Severe: slope.
* HkD3:
Hornell part._.._._....._ | Moderate: wetness, too | Moderate: wetness, Severe: slope........... | Moderate: wetness, too
clayey, slope. too clayey, slope. clayey.
Fremontpart ... | Moderate: slope, Moderate: wetness, Severe: slope, wetness..| Moderate: wetness,
wetness. slope. too clayey.
Howard:
HoA Moderate: small stones_| Moderate: small stones..| Severe: small stones...._| Moderate: small stones.
(31 I Moderate: small stones_| Moderate: small stones_.| Severe: slope, small Moderate: small stones.
stones.
HoC Severe: slope._. .. ...} Severe: slope .. ... Severe: slope, small Moderate: slope, small
stones. stones.
! HpD:
oward part....._..__.. Severe: slope..........| Severe: slope.. ... Severe: slope, small Moderate: slope, small
stones. stones.
Dunkirk part......_.. Severe: slope ... Severe: slope............|Severe: slope.. ... .. Moderate: slope.
‘HI’B:
Howardpart ... Moderate: small stones.| Moderate: small stones.| Severe: slope, small Moderate: small stones.
stones,
Madrid part._.........| Slight Slight Moderate: slope... ... | Slight.
1 H(Cs
Howardpart......_.... Severe: slope. ... .. ... Severe: slope.......... .| Severe: slope, small Moderate: slope, small
stones, stones,
Madridpart .. Severe: slope... ... | Severe: slope_..........| Severe: slope.. .. ... _ | Moderate: slope.
iHI’D:
Howard part..... ... Severe: slope... . .......| Severe: slope.... ... .| Severe: slope, small Moderate: slope, small
stones. stones.
Madrid part....___.____| Severe: slope.............] Severe: slope_ ... . | Severe: slope...oooo Moderate: slope.
2 HtD:
Howard part................| Severe: slope...... ... Severe: slope......... ] Severe: slope, small Moderate: slope, small
stones. stones,
Altonpart..............| Severe: slope.. .. _..| Severe: slope Sevtere: slope, small Moderate: small stones.
stones.
! HeE:
Howard part.__............ Severe: slope.... ... Severe: slope Severe: slope, small Severe: slope.
stones,
Altonpart .. ... .| Severe: slope. ... Severe: slope... . Severe: slope, small Severe: slope.
stones,
Kanona:
KaA, KaB......oooomeceec Severe: wetness. ... Severe: wetness Severe: wetness.... ... Moderate: wetness,
to clayey.
KaD.... Severe: slope, wetness...| Severe: wetness, slope..| Severe: wetness, Moderate: wetness, too
slope. clayey.
Lackawanna: .
LaB Moderate: percs slowly.| Slight Severe: slope.... ... | Slight.
LaC Severe: slope.......—....| Severe: slope Severe: Moderate: slope.
G
I:ackawanna part..__] Severe: slope, large Severe: slope Severe: slope, large Severe: large stones.
stones. stones,
Wellsboro part............. Severe: slope, large Severe: slope Severe: slope, large Severe: large stones.
stones. stones,




STEUBEN COUNTY, NEW YORK

TABLE 6.—Recreational development—Continued

67

Soil name and

map symbol Camp areas Picnic areas Playgrounds Paths and trails
Lordstown:
LoB. Moderate: small stones.| Moderate: small stones.] Sev:re: slope, small Moderate: small stones.
stones.
[ R Severe: slope. .. ... Severe: slope ... Severe: slope, small Moderate: slope, small
stones. stones.
! LRE:
Lordstown part......... Severe: slope..._._.._._..|Severe: slope..........._] Sev:ere: slope, small Severe: slope.
stones.
Arnotpart ... Severe: slope... ... Severe: slope ... .| Severe: slope, depth Severe: slope.
to rock, small stones.
' LRF:
Lordstown part . ... Severe: slope ... ... Severe: slope ... Sevtere: slope, small Severe: slope.
stones.
Arnotpart._..... | Severe: slope.... ... Severe: slope .........] Severe: slope, depth Severe: slope.
to rock, small stones.
Madrid: . .
MaB. Slight ..o | Slight Moderate: slope .| Slight.
MaC Severe: slope.. ... Severe: slope. . ..] Severe: slope........] Moderate: slope.
Mardin:
MdB Moderate: peres slowly_| Moderate: small stones.| Severe: small stones......, Moderate: small stones.
MdC Moderate: slope, peres | Moderate: small stones.] Severe: slope, small Moderate: small stones.
slowly. stones.
MdD, MdD3 .o Severe: slope...............| Severe: slope.. ... ] Severe: slope, small Moderate: small stones.
stones.
1 MhC3:
Mardin part..... .| Moderate: slope, percs | Moderate: small stones.] Severe: slope, small Moderate: small stones.
slowly. stones.
Ovidpart. ] Moderate: wetness. ... Moderate: wetness....___.| Severe: slope, wetness...| Moderate: wetness.
! MnB:
Mardin part ... .| Moderate: percs slowly.| Moderate: small stones.| Severe: small stones..... Moderate: small stones.
Volusia part............. Moderate: wetness, Moderate: wetness, Severe: small stones......] Moderate: wetness,
percs slowly, small small stones. small stones.
stones.
‘MnC:
Mardin part.............| Moderate: slope, percs | Moderate: slope. ... | Severe: slope.........._| Slight.
slowly.
Volusia part..... .| Moderate: wetness, Moderate: wetness, Severe: slope, small Moderate: wetness,
peres slowly, small small stones. stones. small stones.
stones.
Middlebury:
Mp Severe: floods..... .. ......_.] Moderate: floods.............] Moderate: floods.............| Slight.
Morris:
MrB. Moderate: percs Moderate: wetness._......] Severe: wetness............] Moderate: wetness.
slowly, wetness.
MrC Moderate: slope, peres | Moderate: slope, Severe: slope, wetness..| Moderate: wetness.
slowly, wetness. wetness.
MSB. | Severe: large stones._____ Moderate: large Severe: large stones....__. Severe: large stones.
stones, wetness.
Niagara:
NgB Moderate: wetness. ... Moderate: wetness......._.| Severe: wetness......_....] Moderate: wetness.
Ochrepts and Orthents:
oc Severe: slope... . ... Severe: slope......... Severe: slope .............] Severe: slope.
Oquaga:
OgB Moderate: small stones.] Moderate: small stones.] Severe: slope................] Moderate: small stones.
OgC Severe: slope....... .| Severe: slope ... ] Severe: slope.....co..| Moderate: small stones.
OgD Severe: slope..._ _......) Severe: slope........___} Severe: slope .. .oo..| Severe: slope.
Ovid:
OvB Moderate: wetness......_| Moderate: wetness.______|] Severe: wetness. ..., Moderate: wetness.
ovC Moderate: wetness.......] Moderate: wetness......._] Severe: slope, wetness...| Moderate: wetness.

;
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TABLE 6.—Recreational development—Continued

Soil name and I .
map symbol Camp areas Picnic areas Playgrounds Paths and trails
Palms:
Pa Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness,
floods, excess humus. floods, excess humus. floods, excess humus. floods, excess humus.
Red Hook:
Rh Moderate: wetness....... Moderate: wetness........ | Severe: wetness ... .| Moderate: wetness.
Seio: .
Sc Slight. Slight Moderate: wetness....._| Slight.
Tioga:
To Severe: floods. ... ... | Moderate: floods..... ... Moderate: floods.. ... | Slight.
Tuller:
TuB Severe: wetness.........._.] Severe: wetness ... Severe: depth torock, | Severe: wetness.
wetness, small stones.
TuC Severe: wetness.............] Severe: wetness.............| Severe: slope, depth Severe: wetness.
to rock, small stones.
Unadilla: . ]
Un Slight Slight Slight Slight.
Volusia:
VoB Moderate: wetness, Moderate: wetness..._.._. Severe: small stones..____ Moderate: wetness.
percs slowly.
VoC Moderate: wetness, Moderate: wetness...__._| Severe: slope........_..| Moderate: wetness.
percs slowly.
VoD | Severe: slope............... Severe: slope..._ .| Severe: slope ... ... .| Moderate: wetness.
Wallington:
Wa Moderate: wetness.........] Moderate: wetness...___._| Severe: wetness....._.____| Moderate: wetness.
Warners:
We Severe: wetness, floods | Severe: wetness.......____| Severe: wetness, floods.| Severe: wetness.
Wayland:
Whn Severe: wetness, floods.| Severe: wetness ... _] Severe: wetness, floods.| Severe: wetness.
Wellsboro: )
WOB...eee e Moderate: peres Slight Severe: small stones...... Slight: slope.
slowly, small stones.
WOC, o] Moderate: slope, percs | Moderate: slope.._.....| Severe: slope, small Slight: slope.
slowly, small stones. stones.
WoD. Severe: slope... ... ... Severe: slope..... .. __| Sevte:e: slope, small Moderate: slope.
stones.

! This mapping unit is made up of two or more dominant kinds of soil. See

behavior of the whole mapping unit.

and streets are indicated in table 7. A slight limitation
indicates that soil properties are favorable for the spe-
cified 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 can be overcome or minimized by spe-
cial planning and design. A severe limitation indicates
one or more 8oil properties or site features are so un-
favorable or difficult to overcome that a major increase
in construction effort, special design, or intensive main-
tenance is required. For some soils rated severe, such
costly measures may not be feasible.

Shallow excavations are used for pipelines, sewer-
lines, telephone and power transmission lines, base-
ments, open ditches, and cemeteries. Such digging or
trenching is influenced by the soil wetness of a high
geasonal water table, the texture and consistence of
goils, the tendency of soils to cave in or slough, and the

mapping unit description for the composition and

presence of very firm, dense soil layers, bedrock, or
large stones. In addition, excavations are affected by
slope of the soil and the probability of flooding. Ratings
do not apply to soil horizons below a depth of 6 feet
unless otherwise noted.

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

Dwellings and small commercial buildings referred
to in table 7 are built on undisturbed soil and have
foundation loads of a dwelling no more than three
stories high. Separate ratings are made for small com-
mercial buildings without basements and for dwellings
with and without basements. For such structures, soils
should be sufficiently stable that cracking or subsidence
from settling or shear failure of the foundation do not
occur. These ratings were determined from estimates
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“slight,” “moderate,” and “severe"]
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. Dwellings Dwellings Small
Soil name and Shallow without with commercial Lo::ialtroags
map symbol excavations basements basements buildings and streets
Alden:
X T Severe: wetness...|Severe: wetness, |Severe: wetness.._|Severe: wetness, |Severe: wetness,
frost action. frost action. frost action.
Alton: .

AVA Severe: small Slight Slight Slight Slight.
stones.

ABo et Severe: small Slight Slight. Moderate: slope.__..] Slight.
stones.

Arnot
ARC Severe: depth to Severe: depth to Severe: depth to Severe: slope, Severe: depthto
rock, small stones. rock. rock. depth to rock. rock.
Atherton
At Severe: wetness.._|Severe: wetness, Severe: wetness...__| Severe: wetness, Severe: wetness,
frost action. frost action. frost action.
Bath:

BoB Slight Moderate: frost Slight.. ...} Moderate: frost Moderate: frost

action. action. action.

8aC, BaD, BBE.........__| Severe: slope......... Severe: slope._._...| Severe: slope. ... .| Severe: slope........| Severe: slope.

Braceville:
BrA, BrB. e Severe: wetness....... Moderate: wetness_| Severe: wetness...___| Moderate: wetness..] Moderate: frost
action.
Canandaigua:
Ca Severe: wetness.._| Severe: wetness_..| Severe: wetness...._] Severe: wetness...... Severe: wetness.
Canaseraga:

(o1 : Moderate: Moderate: wetness..| Severe: wetness..__| Moderate: slope, Severe: frost
wetness, small wetness. action.
stones.

CbCeeme e Moderate: slope, Moderate: slope, Severe: wetness..._| Severe: slope, Severe: frost
small stones, wetness. wetness. action.
wetness.

Carlisle:

Ce Severe: floods, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness,
wetness, cutbanks frost action, frost action, excess humus, frost action,
cave. excess humus. excess humus. frost action. excess humus.

Chenango

Choee Moderate: floods, |Severe: floods.......|Severe: floods, Severe: floods. ...} Moderate: floods.
wetness, small wetness.
stones.

Chippewa:
Ck Severe: wetness . __|Severe: wetness, Severe: wetness. .| Severe: wetness, Severe: wetness,
frost action. frost action., frost action.
Collamer:

COC e Moderate: slope, Moderate: slope, Severe: wetness...... Severe: slope.._.._..| Severe: frost

wetness. wetness. action.
Dunkirk:

DUC. . e Moderate: slope....... Moderate: slope ...._| Moderate: slope....._] Severe: slope..........] Moderate: slope,

low strength.

(1] > S Severe: slope... .. Severe: slope__...| Severe: slope.._..._| Severe: slope.._._. | Severe: slope.

Edwards:

Ed Severe: floods, Severe: floods, Severe: floods, Severe: floods, Severe: floods,
wetness, excess wetness, excess wetness, excess wetness, excess wetness, excess
humaus. humus. humus. humus. humus.

Fluvaquents and

Ochrepts:

FL Severe: floods......._] Severe: floods.._....| Severe: floods ._.._| Severe: floods......... Severe: floods.
Fremont:

Fr8 Severe: wetness...... Severe: wetness..._.. Severe: wetness.___| Severe: wetness...... Severe: frost

action.
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TABLE 7.—Construction sites—Continued

. Dwellings Dwellings Small
Soil name and Shallow without with commercial Logal roads
map symbol excavations basements basements buildings and streets
Hornell:
1 HfB,
Hornell part..._....|Severe: wetness, Severe: wetness._...| Severe: wetness, Severe: wetness....... Severe: wetness,
depth to rock. depth to rock. low strength.
Fremont part._..__| Severe: wetness___._|Severe: wetness....... Severe: wetness...... Severe: wetness.....|Severe: frost
action.
t HIC:
Hornell part....._... Severe: wetness, Severe: wetness __._| Severe: wetness, Severe: slope, Severe: wetness,
depth to rock. depth to rock. wetness., low strength.
Fremont part._..__.. Severe: wetness...._| Severe: wetness._..| Severe: wetness.. Severe: slope...._.._._|Severe: frost
action.
! HgD:
f{omell part......... Severe: slope, Severe: slope, Severe: slope, Severe: slope, Severe: slope,
wetness, depth wetness. wetness, depth wetness. wetness, low
to rock. to rock. strength.
Fremont part._____ Severe: slope, Severe: slope, Severe: slope, Severe: slope, Severe: slope,
wetness. wetness. wetness. wetness, frost action.
1
Es
Hornell part..... . Severe: slope, Severe: slope, Severe: slope, Severe: slope, Severe: slope,
wetness, depth wetness. wetness, depth wetness. wetness, low
to rock. to rock. strength.
Fremont part........ Severe: slope, Severe: slope, Severe: slope, Severe: slope, Severe: slope,
wetness. wetness. wetness. wetness. frost action.
1 HkD3:
Hornell part....._._. Severe: wetness, Severe: wetness..._| Severe: wetness, Severe: slope, Severe: wetness,
depth to rock. depth to rock. wetness. low strength.
Fremont part.._.___| Severe: slope.. .| Severe: slope, Severe: slope, Severe: slope, Severe: slope,
wetness. wetness. wetness. frost action.
Howard:
HOA e Severe: small Slight Slight Slight Slight.
stones, cutbanks
cave.
HOB e Severe: small Slight Slight Moderate: slope__.._| Slight.
stones, cutbanks
cave.
HoC Severe: slope, Severe: slope....._ .| Severe: slope......._] Severe: slope....__. | Severe: slope.
small stones,
cutbanks cave.
! HpD:
Howard part......... Severe: slope, Severe: slope......_|] Severe: slope .........| Severe: slope.... . .| Severe: slope.
small stones,
cutbanks cave.
Dunkirk part...___| Severe: slope......._. Severe: slope........|Severe: slope........._] Severe: slope....._.. Severe: slope.
‘Her
Howard part ....___| Severe: small Slight Slight Moderate: slope......_. Slight.
stones, cutbanks
cave,
Madrid part......_._| Moderate: small | Slight Slight. Moderate: slope....._| Slight.
stones.
 HrC:
Howard part......... Severe: slope, Severe: slope .| Severe: slope........ | Severe: slope......_| Severe: slope.
small stones,
cutbanks cave.
Madrid part....... Severe: slope..... | Severe: slope...._._] Severe: slope.........| Severe: slope........_.| Severe: slope.
! HrD:
Howard part__...__| Severe: slope, Severe: slope.._ ....| Severe: slope........| Severe: slope . ] Severe: slope.
small stones,
cutbanks cave.
Madrid part...... | Severe: slope._._ .| Severe: slope...__| Severe: slope. ... Severe: slope__ . __| | Severe: slope.
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TABLE 7.—Construction sites—Continued

(p!

s Dwellings Dwellings Small
Sol neme and | Shallew s wihout wih commercial | Localrouds
p sym basements basements buildings
Howard—Cont.:
t HtD:
Howard part........| Severe: slope, Severe: slope.......| Severe: slope.......|Severe: slope.... ... Severe: slope.
small stones,
cutbanks cave.
Altonpart.___._.__ Severe: slope, Severe: slope....... Severe: slope.....—..... Severe: slope......_| Severe: slope.
small stones.
! HtE,
Howard part....... Severe: slope, Severe: slope........|Severe: slope.... . Severe: slope......_.] Severe: slope.
small stones,
cutbanks cave.
Alton part..........| Severe: slope, Severe: slope........| Severe: slope ... Severe: slope........| Severe: slope.
small stones.
Kanona:
KaA, KaB__ oo Severe: wetness._._...[Severe: wetness.. .. Severe: wetness......| Severe: wetness Severe: wetness,
frost action.
(€] » Severe: wetness.....|Severe: wetness._... | Severe: wetness.. .. Severe: slope, Severe: wetness,
wetness. frost action.
Lackawanna:
LoB.... Slight Moderate: frost Slight.o oo Moderate: frost Moderate: frost
action. action. action.
LaC.oeeeeeeeene] Severe:  slope .. Severe: slope........_| Severe: slope......... Severe: slope.._._._| Severe: slope.
LG
Lackawanna Severe: slope._. .. .. Severe: slope, Severe: slope, Severe: slope, Severe: slope.
part. large stones. wetness, large large stones.
stones.
Wellsboro part ... Severe: slope, Severe: slope, Severe: slope, Severe: slope, Severe: slope.
wetness. large stones. large stones, large stones.
wetness.
Lordstown:
LoB Severe: depth to Moderate: depth Severe: depth Moderate: slope, Moderate: depth
rock. to rock. to rock. depth to rock. to rock.
LoC Severe: slope, Severe: slope....... Severe: slope, Severe: slope.. .| Severe: slope.
depth to rock. depth to rock.
! LRE;
Lordstown part.._| Severe: slope, Severe: slope........ Severe: slope, Severe: slope .. .| Severe: slope.
depth to rock. depth to rock.
Arnotpart.___| Severe: slope, Severe: slope, Severe: slope, Severe: slope, Severe: slope,
depth to rock. depth to rock. depth to rock. depth to rock. depth to rock.
L LRF:
Lordstown part....| Severe: slope, Severe: slope......._._] Severe: slope, Severe: slope........ Severe: slope.
depth to rock. depth to rock.
Arnot part.........__| Severe: slope, Severe: slope, Severe: slope, Severe: slope, Severe: slope,
depth to rock. depth to rock. depth to rock. depth to rock. depth to rock.
Madrid:
MaB. Moderate: Slight... ooy Slight Moderate: slope......| Slight.
small stones.
[V T o, Severe: slope. .| Severe: slope..._..| Severe: slope_.._._|Severe: slope......__| Severe: slope.
Mardin
[V T F— Severe: wetness....._| Moderate: frost Severe: wetness ] Moderate: frost Moderate: frost
action. action. action.
MAC ] Severe: wetness......] Moderate: frost Severe: wetness.....| Severe: slope...._. Moderate: frost
action. action,
MdD, MdD3...._...__._| Severe: slope, Severe: slope.......—.| Severe: slope, Severe: slope ... __|] Severe: slope.
wetness. wetness.,
! MhC3:
Mardin part ... Severe: wetness.....| Moderate: frost Severe: wetness.... Severe: slope.._..__] | Moderate: frost
action., action.
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TABLE 7.—Construction sites—Continued

Dwellings Dwellings Small
Soil name and Shallow without with commercial Logaltroagss
map symbol excavations basements basements buildings and siree
Mardin—Cont.:
! Mhc3—Cont.:
Ovidpart..__._ Severe: wetness....._| Severe: wetness, Severe: wetness_.._| Severe: slope, Severe: froat
frost action. frost action. action.
! MnB:
Mardin part........| Severe: wetness..._| Moderate: frost Severe: wetness. .| Severe: low Moderate: frost
action, wetness. strength. action.
Volusia part......___| Severe: wetness...___| Severe: wetness_.___. Severe: wetness....._| Severe: wetness, Severe: frost
low strength. action.
! MnC:
Mardin part..._. .| Severe: wetness_....| Severe: low Severe: wetness, Severe: slope, Severe: low
strength. low strength. low strength. strength,
Volusia part......._| Severe: wetness_...__. Severe: wetness, Severe: wetness, Severe: slope, Severe: low
low strength. low strength. wetness, low strength, frost
strength. action.
Middlebury:
MPo e Severe: floods, Severe: floods..........] Severe: floods...____|] Severe: floods....__. | Severe: floods,
wetness. frost action.
Morris:
MrB, MSB. e Severe: wetness.....| Severe: wetness...... Severe: wetness..._ | Severe: wetness..._| Severe: frost
1 action.
MPCoo Severe: wetness. .| Severe: wetness__.._| Severe: wetness..... Severe: slope, Severe: frost
wetness, action.
Niagara:
NEB..o ] Severe: wetness ... Moderate: wetness.| Severe: wetness.__... Severe: wetness_._| Severe: frost
action.
Ochrepts and
Orthents:
oc Severe: slope..... .. | Severe: slope.........] Severe: slope....._| Severe: slope.. . .| Severe: slope.
Oquaga:
OB ] Severe: depth to Moderate: depth Severe: depth Moderate: depth Moderate: depth
rock. to rock. to rock. to rock. to rock.
0OgC, 09D e Severe: slope. . .| Severe: slope ... Severe: slope._.._ .| Severe: slope...__.__| Severe: slope.
Ovid
OvB Severe: wetness. .| Severe: wetness, Severe: wetness._..__ Severe: wetness, Severe: frost
frost action. frost action. action.
OVC ] Severe: wetness. .| Severe: wetness, Severe: wetness....] Severe: slope, Severe: frost
frost action. frost action. action.
Palms: Severe: wetness,
Pa Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, frost action
excess humus, frost action, floods. floods. low strengtﬁ.
cutbanks cave. excess humus.
Red Hook:
Rh Severe: wetness....| Severe: wetness..._| Severe: wetness. ... Severe: wetness..__. Severe: frost
action.
Scio:
Se Moderate: wetness.| Moderate: wetness. | Severe: wetness.___| Moderate: wetness_| Severe: frost
action.
Tioga:
Tg Severe: floods..__..] Severe: floods........ .| Severe: floods......._| Severe: floods ... Moderate: floods,
frost action.
Tuller:
TUB. e e Severe: depth to Severe: wetness, Severe: wetness, Severe: wetness, Severe: depth to
] rock, wetness, depth to rock. depth to rock. depth to rock. rock, wetness,
small stones.
TUC ) Severe: depth to Severe: wetness, Severe: wetness, Severe: slope, Severe: depth to
rock, wetness, depth to rock. depth to rock. wetness, depth rock, wetness,

small stones.

to rock.
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: Dwellings Dwellings Small
Solpamesd | Shallow withou: i commereial | Loctlronds
P8y basements basements buildings
Unadilla:
Un Slight Slight Slight Slight Moderate: low
strength.
Volusia:
7] F— Severe: wetness..___| Severe: wetness.__.__| Severe: wetness...__| Severe: wetness...._] Severe: frost
action,
VOoC e Severe: wetness..___| Severe: wetness.__.__| Severe: wetness_ __| Severe: slope.... _ | Severe: frost
action,
721> T Severe: slope.._....._| Severe: slope ... | Severe: slope.. | Severe: slope_ . __| Severe: slope,
frost action.
Wallington:
Wa Severe: wetness..._| Severe: wetness, Severe: wetness.. . Severe: wetness, Severe: frost
frost action. frost action, action.
Warners:
We Severe: wetness, Severe: floods, Severe: floods, Severe: floods, Severe: wetness,
floods. wetness, frost wetness. wetness, frost floods, frost
action. action. action,
Wayland: Severe: wetness, Severe: floods, Severe: floods, Severe: floods, Severe: wetness,
floods. wetness, frost wetness. wetness, frost floods, frost
action. action. action.
Wellsboro:
WOB e e Severe: wetness..._| Moderate: wetness._| Severe: wetness...._. Moderate: slope, Moderate: frost
wetness. action.
WoC. oo | Severe: wetness_....| Moderate: slope, Severe: wetness..._. Severe: slope .. Moderate: frost
wetness. action,
WOD ] Severe: slope, Severe: slope ______.| Severe: slope, Severe: slope___. .| Severe: slope.
wetness. wetness,

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

TABLE 8.—Soil ratings for sanitary facilities

” «© ”

[See text for definitions of “slight,” “moderate,” “severe,” and other terms used to rate soils]
. Septic tank . Area .
Soil name and o Sanitary s Daily cover for
map symbol absf;gl%glon Sewage lagoons landfill sﬁ::g%’i sanitary landfills
Alden:
AG. ] Severe: wetness, Slight. ... ] Severe: wetness. .| Severe: wetness.....| Poor: wetness.
percs slowly.
Alton:
AlA Slight Severe: seepage.._| Severe: seepage. .| Severe: seepage..._._| Fair: small stones,
thin layer.
AlB___. Slight Severe: slope, Severe: seepage.._ .. Severe: seepage..... Fair: small stones,
sleepage. thin layer.
Arnot:
ARC o] Severe: depth to Severe: slope, Severe: depth to Moderate: slope.. .| Severe: small
rock. depth to rock. rock. stones, thin layer.
Atherton:
At Severe: wetness....._ Severe: wetness...... Severe: wetness...___| Severe: wetness..._| Poor: wetness.
Bath:
BaB Severe: percs Severe: slope......__.] Severe: depthto Slight.... . Fair: small stones.
slowly. rock.
BaC. o] Severe: slope, Severe: slope........| Severe: depthto Moderate: slope.._...| Poor: slope.
percs slowly. rock.
BaD, BBE.. ... ... Severe: slope, Severe: slope ... Severe: slope._....... | Severe: slope... .. Poor: slope.
percs slowly.
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TABLE 8.—Soil ratings for sanitary facilities—Continued

R Septic tank . Area :
Soil name and . 1 Sanitary r Daily cover for
map symbol absﬁoeligglon Sewage lagoons landfill sﬂ?ﬁgff’ sanitary landfills
Braceville:
BrA, BrB. ] Severe: percs Severe: seepage, Severe: seepage, Severe: seepage.... Fair: thin layer,
slowly, wetness. wetness. wetness. small stones.
Canandaigua:
[ T Severe: wetness_...| Severe: wetness......| Severe: wetness.._...] | Severe: wetness....__. Severe: wetness.
Canaseraga:
CbBo ] Severe: percs Moderate: small Slight Slight Fair: thin layer.
slowly. stones.
CbC o] Severe: percs Severe: slope, Slight.. ...} Moderate: slope.. ..j Fair: thin layer.
slowly. small stones.
Carlisle:
Cc Severe: floods, Severe: wetness, Severe: floods, Severe: floods, Poor: excess
wetness. excess humus, wetness, seepage. wetness, seepage. humus, wetness,
seepage. seepage.
Chenango:
Ch e Moderate: floods..._| Severe: floods.. ... Severe: seepage..... Severe: seepage.....| Poor: small stones.
Chippewa:
Ck Severe: wetness, Moderate: small Severe: wetness.__.| Severe: wetness ) Poor: wetness.
peres slowly. stones.
Collamer:
COC e Severe: percs Severe: slope.......] Moderate: wetness| Moderate: slope....| Fair: slope.
slowly, wetness.
Dunkirk: .
DUCooeeee| Severe: peres Severe: slope......_.., Slight.. oo Moderate: slope..... ., Fair: slope.
slowly.
DD ] Severe: slope, Severe: slope....... ] Moderate: slope._...| Severe: slope....._._{ Poor: slope.
peres slowly.
Edwards:
Ed Severe: floods, Severe: floods, Severe: floods, Severe: floods, Poor: excess
wetness. wetness, excess wetness, excess wetness, seepage. humus, wetness,
humus. humus. hard to pack.
Fluvaquents and
Ochrepts:
FL Severe: floods, Severe: floods, Severe: floods, Severe: floods...._..__| Poor: wetness.
wetness. wetness. wetness,
Fremont:
FrB Severe: percs Moderate: slope....._| Severe: wetness..... Moderate: wetness..| Falr: small stones.
slowly, wetness.
Hornell:
L HfB:
Hornell part_.____| Severe: depth to Severe: depth to Severe: wetness, Moderate: wetness..| Fair: thin layer.
rock, wetness, rock, wetness. depth to rock.
percs slowly.
Fremont part.___.. Severe: percs Moderate: slope...... Severe: wetness...| Moderate: wetness..| Fair: small stones.
slowly, wetness.
! HfC:
Hornell part...... Severe: depthto | Severe: slope, Severe: wetness, | Moderate: wetness._| Fair: slope, thin
rock, wetness, depth to rock, depth to rock. layer.
percs slowly. wetness.
Fremont part...__. Severe: percs Severe: slope... .| Severe: wetness..... Moderate: wetness..| Fair: small stones.
slowly, wetness.
! HgD:
Hornell part..._.._| Severe: slope, Severe: slope, Severe: wetness, Severe: slope.......| Poor: slope.
depth to rock, depth to rock, depth to rock.
percs slowly. wetness.
Fremont port..___ Severe: slope, Severe: slope...._._] Severe: wetness...... Severe: slope....._._|Poor: slope, small
peres slowly, stones.
wetness.
1 HHE:
Hornell part.....__] Severe: slope, Severe: slope, Severe: slope, Severe: slope......._..| Poor: slope.
depth to rock, depth to rock, wetness, depth
percs slowly. wetness. to rock.
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. Septic tank : Area :
Soil name and s Sanitary s Daily cover for
absorption Sewage lagoons sanitary p
map symbol fields landfill landfill sanitary landfills
Hornell—Cont.:
1 HHE—Cont.:
Fremont part......| Severe: slope, Severe: slope_.___,J Severe: slope..._._. | Severe: slope......_| Poor: slope, small
percs slowly, stones.
wetness.
* HKD3: )
Hornell part........ Severe: depth to Severe: slope, Severe: wetness, Severe: slope... | Fair: slope, thin
rock, wetness, depth to rock, depth to rock. layer.
percs slowly. wetness.
Fremont part....._| Severe: slope, Severe: slope..._.._| Severe: wetness. .| Severe: slope.....{ Poor: slope, small
percs slowly, W stones.
wetness.
Howard:
HoA Slight Severe: seepage.....| Severe: seepage...... Severe: seepage .| Fair: small stones,
thin layer.
HoB Slight Severe: slope, Severe: seepage..... Severe: seepage...... Fair: small stones,
seepage. thin layer.
HOC e Severe: slope... .. ] Severe: slope, Severe: seepage..... Severe: slope, Poor: slope.
seepage. seepage.
1 H;IDx
oward part......._ Severe: slope ... | Severe: slope, Severe: seepage..._.. Severe: slope, Poor: slope.
seepage. seepage.
Dunkirk part.....__} Severe: slope, Severe: slope.......| Moderate: slope.._... Severe: slope._. ... Poor: slope.
percs slowly.
! MrB:
Howard part Slight Severe: slope, Severe: seepage....| Severe: seepage. . | Fair: small stones,
seepage. thin layer.
Madrid part_....__, Moderate: percs Severe: slope Slight Slight Fair: small stones.
slowly.
! HrCy
Howard part._....... Severe: slope ...} Severe: slope, Severe: seepage..... Severe: slope, Poor: slope.
seepage. seepage.
Madrid part_...._.. Severe: slope....____|] Severe: slope. .| Moderate: slope.......| Severe: slope.._..._.] Poor: slope.
1 HrD:
Howard part......... Severe: slope.........] Severe: slope, Severe: seepage.....| Severe: slope, Poor: slope.
seepage. seepage.
Madrid part......_. Severe: slope.. ... Severe: slope. ... Moderate: slope ] Severe: slope_.__..| Poor: slope.
! HD:
Howard part......... Severe: slope.... . Severe: slope, Severe: seepage.. .. Severe: slope, Poor: slope.
seepage. seepage.
Alton part............ Severe: slope.... .| Severe: slope, Severe: seepage......] Severe: slope, Poor: slope.
seepage. seepage.
! HtE:
Howard part.....__ Severe: slope.. . .. ] Severe: slope, Severe: slope, Severe: slope, Poor: slope.
seepage. seepage. seepage.
Altonpart .. Severe: slope........] Severe: slope, Severe: slope, Severe: slope, Poor: slope.
seepage. seepage. seepage.
Kanona:
KaA, KaB.oo.oooeee | Severe: wetness, Moderate: seepage.] Severe: wetness. .| Severe: wetness...... Fair: small stones.
peres slowly. ]
KaD oo Severe: wetness, Severe: slope........| Severe: wetness...... Severe: wetness . Fair: slope, small
percs slowly. stones.
Lackawanna:
Y S Severe: percs Severe: slope Slight Slight Fair: small stones.
slowly.
laC Severe: alope.._....]| Severe: slope._._..] Moderate: slope....| Severe: slope_______._.| Poor: slope.
G
Lackawanna Severe: slope, Severe: slope.___ . 1 Severe: large Severe: slope.. .| Poor: slope, large
part. percs slowly. stones. stones.
Wellsboro part..._. Severe: slope, Severe: slope....__| Severe: large Severe: slope........_| Poor: slope, large
wetness, percs stones. stones.

slowly.
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TABLE 8.—Soil ratings for sanitary facilities—Continued

. Septic tank . Area :
Soil name and : Sanitary h Daily cover for
map symbol absﬁoezi;églon Sewage lagoons landfill sﬁ%‘;gfly sanitary landfills
Lordstown:
(-1 S Severe: depthto Severe: slope, Severe: depth to Slight. _|Fair: small stones,
rock. depth to rock. rock. thin layer.
LoC Severe: slope, Severe: slope, Severe: depth to Severe: slope...... . |Poor: slope.
depth to rock. depth to rock. rock.
L LRE:
Lordstown part.___|Severe: slope, Severe: slope, Severe: slope, Severe: slope..........|Poor: slope.
depth to rock. depth to rock. depth to rock.
Arnot part._______. Severe: slope, Severe: slope, Severe: slope, Severe: slope ... __ Poor: slope, small
depth to rock. depth to rock. depth to rock. stones, thin layer.
b LRF:
Lordstown part....] Severe: slope, Severe: slope, Severe: slope, Severe: slope......._. Poor: slope.
depth to rock. depth to rock. depth to rock.
Arnotpart._..______ Severe: slope, Severe: slope, Severe: slope, Severe: slope._._____. Poor: slope, small
depth to rock. depth to rock. depth to rock. stones, thin layer.
Madrid:
MOB. oo Moderate: percs Severe: slope..._._. Slight... Slight Fair: small stones.
slowly.
MaCoooooee..| Severe:  slope... .| Severe: slope._ .. .. Moderate: slope........ Severe: slope. . Poor: slope.
Mardin:
MdB Severe: percs Moderate: small Moderate: wetness...[Slight . Fair: small stones.
slowly. stones.
MAC e Sevierel: percs Severe: slope......_._[Moderate: wetness..|Moderate: slope._._ .. Fair: small stones.
slowly.
MdD, MdD3_ . Severe: slope, Severe: slope..........|Moderate: wetness, |Severe: slope._....... Poor: slope.
percs slowly. slope.
1 MhC3,
Mardin part._____. Sevlerelz percs Severe: slope...... Moderate: wetness...| Moderate: slope... .. Fair: small stones.
slowly.
Ovidpart . ... Severe: wetness, Severe: slope...... . Severe: wetness. .| Moderate: wetness. | Fair: thin layer.
percs slowly.
anBl
Mardin part........._| Severe: percs Moderate: slope......|Moderate: wetness..|Slight ... Fair: small stones.
slowly, wetness.
Volusia part___.... Severe: wetness, Moderate: slope ... Severe: wetness...._. Moderate: wetness..| Fair: small stones.
peres slowly.
anCx
Mardin part...._.._.| Severe: peres Severe: slope......._... Moderate: wetness...| Moderate: slope._.__.. Fair: small stones.
slowly, wetness.
Volusia part__...._. Severe: wetness, Severe: slope...._._. Severe: wetness.._.. Moderate: wetness. | Fair: small stones.
percs slowly.
Middlebury:
Y Severe: floods, Severe: floods, Severe: floods, Severe: floods........... Good.
wetness. wetness. wetness.
Morris:
MrB Sevlerel: percs Moderate: slope_..._| Severe: wetness.. . Moderate: wetness..| Fair: small stones.
slowly.
MrC Severe: percs Severe: slope........ . Severe: wetness_._.. Moderate: wetness, | Fair: small stones.
slowly. slope.
MSB_oeea] Severe: percs Moderate: large Severe: wetness, Moderate: wetness._| Poor: large stones.
slowly. stones. large stones.
Niagara:
NP1 S Severe: percs Moderate: slope____ Severe: wetness..._] Moderate: wetness...| Good.
slowly, wetness.
Ochrepts and
Orthents:
oc Severe: slope.......| Severe: slope_.__._. -|{ Severe: slope........| Severe: slope..........| Poor: slope.
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Soil name and Septic tank Sanitary Area Daily cover for
map symbol abs&xi}é:mn Sewage lagoons landfill sﬁ:}gﬁ sanitary landfills
Oquaga:
© OgB Severe: depth Severe: slope....___|Severe: depthto Slight...____ ... }Fair: thinlayer.
to rock. rock.
OgC e | Severe: slope, Severe: slope, Severe: depth to Severe: slope.....__| Poor: slope.
depth to rock. depth to rock. rock.
(071 > H Severe: slope, Severe: slope, Severe: slope, Severe: slope....... | Poor: slope.
depth to rock. depth to rock. depth to rock.
Ovid:
OvB Severe: wetness, Moderate: slope.._._|Severe: wetness. . Moderate: wetness..| Fair: thin layer.
percs slowly.
ovC Severe: wetness, Severe: slope...... . Severe: wetness....__| Moderate: wetness, | Fair: thin layer.
percs slowly. slope.
Palms:
Pa Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Poor: excess
floods. excess humus, floods, seepage. floods, seepage. humus, hard to
seepage. pack.
Red Hook:
Rh Severe: wetness..... Severe: wetness_....| Severe: wetness._._| Moderate: wetness.| Fair: thin layer.
Scio:
Sc Severe: wetness__...| Moderate: seepage..|Severe: seepage, Severe: seepage......] Good.
wetness.
Tioga:
To Severe: floods _.._....] Severe: floods, Severe: floods, Severe: floods, Good.
seepage. seepage. seepage.
Tuller:
TuB, TUCeoeee Severe: depth to Severe: depth to Severe: depth to Severe: wetness.....] Poor: thinlayer,
rock, wetness. rock, wetness. rock, wetness. small stones.
Unadilla:
Un Slight Slight Slight Slight -Good.
Volusia:
VOB e Severe: wetness, Moderate: slope..... Severe: wetness.____.] Moderate: wetness..| Fair: small stones.
peres slowly.
VoC Severe: wetness, Severe: slope........ Severe: wetness...._] Moderate: wetness, | Fair: small stones.
percs slowly. slope.
VoD.oooooeee| Severe: slope...........] Severe: slope..______.] Severe: wetness.._| Severe: slope.. .| Poor: slope.
Wallington:
1 SO Severe: percs Severe: wetness._ * Severe: wetness. .. Moderate: wetness_| Slight.
slowly, wetness.
Warners:
We Severe: wetness, Severe: wetness, Severe: wetness, Severe: floods, Poor: wetness.
floods. floods. floods. wetness.
Wayland:
Wn Severe: floods, Severe: floods, Severe: floods, Severe: floods, Poor: wetness,
wetness, percs wetness. wetness. wetness.
slowly.
Wellsboro:
WOB. e Severe: percs Moderate: slope, Moderate: wetness| Slight..____...____.] Fair: small stones.
slowly. small stones.
WOC o] Severe: percs Severe: slope.........| Severe: wetness_....| Moderate: slope.__._| Fair: small stones.
slowly.
WD e Severe: slope, Severe: slope.. ... | Severe: wetness......| Severe: slope.. .| Poor: slope.

percs slowly.

1 This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and
behavior of the whole mapping unit.
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TABLE 9.—Construction material

LSee text for definitions of “good,” “fair,” and “poor”]

Soil name and

map symbol Road fill Sand Gravel Topsoil
Alden:
Aa Pooréi wetness, frost Unsuited: excess fines.__|Unsuited: excess fines_ .| Poor: wetness.
action.
Alton: ]
AlA, AlB Good Fair: excess fines Good Poor: small stones.
Arnot: . .
ARC. Poor: thinlayer... . . Unsuited: excess fines..| Unsuited: thin layer.....| Poor: small stones.
Atherton:
At Poor: wetness............| Unsuited: excess fines.__|Unsuited: excessfines_..| Poor: wetness.
Bath:
BaB. Fair: frostaction_._ ... |Unsuited: excess fines_..|Unsuited: excess fines_..| Poor: small stones.
BaC Fair: frostaction._ .. | Unsuited: excess fines....| Unsuited: excess fines.__.. PO(;;I;: slope, small
stones.
BaD, BBE........ .| Poor: slope_ .| Unsuited: excessfines.|Unsuited: excess fines... Pootr;): slope, small
stones.
Braceville:
BrA, BrB Fair: frostaction. . Poor: excess fines______|Poor: excessfines .. .._..] Fair: small stones,
thin layer.
Canandaigua:
Ca Poor: wetness, low Unsuited: excess fines._.| Unsuited: excess fines.. | Poor: wetness.
strength.
Canaseraga:
CbB Fair: low strength. .| Unsuited: excess fines....| Unsuited: excess fines_..| Good.
ChbC Fair: low strength......_ | Unsuited: excess fines..._| Unsuited: excess fines_..| Fair: slope.
Carlisle:
Ce Poor: excess humus, Unsuited: excess humus| Unsuited: excess humus Poor: wetness.
low strength, frost
action.
Chenango:
Ch Good Poor: excess fines...___|Poor: excessfines._. .. |Poor: smallstones.
Chippewa:
ck Poor: wetness...._.__| Unsuited: excess fines...| Unsuited: excess fines...|Poor: wetness.
Collamer:
CoC Fair: lowstrength.....|] Poor: excess fines......| Poor: excessfines.__.....|Fair: slope.
Dunkirk:
DuC Fair: low strength, Unsuited: excess fines___| Unsuited: excess fines__| Fair: slope.
frost action.
DuD Fair: slope, low Unsuited: excess fines..| Unsuited: excess fines._..| Poor: slope.
strength, frost action.
Edwards:
Ed Poor: excess humus, Unsuited: excess fines...| Unsuited: excess fines__.| Poor: wetness.
wetness, frost action.
Fluvaquents and
Ochrepts:
FL Poor: wetness, area Poor: excessfines ...} Poor: excess fines..........{ Poor: wetness, small
reclaim. stones.
Fremont:
FrB. Fair: low strength, Unsuited: excess fines__.| Poor: excess finea_._____| Good.
wetness.
H?rnfell:
HfB:
H:)mell part.. .| Poor: low strength, Unsuited: excess fines._| Unsuited: excess fines__| Fair: small stones.
wetness, thin layer.
Fremont part......._..| Fair: low strength, Unsuited: excess fines._| Poor: excessfines ... ... Good.
wetness.
! HEC:
Hornell part ... Poor: low strength, Unsuited: excess fines__| Unsuited: excess fines_| Fair: small stones.

wetness, thin layer.
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ng;;‘g;,“;gﬁd Road fill Sand Gravel Topsoil
Hornell—Cont.:
* HiC—Cont.:
Fremontpart. .. . Fair: low strength, Unsuited: excess fines_....|Poor: excessfines. Fair: slope.
wetness.
! HgD:
Hornell part___._____. Poor: low strength, Unsuited: excess fines_...|Unsuited: excess fines.._|Poor: slope.
wetness, thin layer.
Fremont part.... .. Fair: low strength, Unsuited: excess fines....|Poor: excess fines._......._|Poor: slope.
wetness.
* HHE,
Hornell part ... Poor: slope, low Unsuited: excess fines....|Unsuited: excess fines__..|Poor: slope.
strength.
Fremont part... ... Poor: slope...... ... |Unsuited: excessfines._.|Poor: excessfines. _ .. Poor: slope.
! HkD3:
Hornell part.........___jPoor: low strength, Unsuited: excess fines—_.[Unsuited: excess fines..|Fair: small stones,
wetness, thin layer. too clayey.
Fremont part....__.__|Fair: low strength, Unsuited: excess fines__|Poor: excessfines______|Poor: slope.
wetness.
Howard:
HoA, HoB Good Poor: excess fines Good Poor: small stones.
HoC Good..... o] Poor: excessfines.. ... Good ....|Poor: slope, small
stones.
! HpD:
gloward part... ... Fair: slope........................| Poor: excess fines...........| Good Poor: slope, small
stones.
Dunkirk part._..___.____ Fair: slope, low Unsuited: excess fines... | Unsuited: excess fines._.|Poor: slope.
strength, frost action.
* HrB:
Howard part......._... Good__.. Poor: excess fines Good Poor: small stones.
Madrid part. Good Unsuited: excess fines.__| Unsuited: excess fines..._ |Poor: small stones.
1 HrC:
Howard part Good Poor: excess fines Good Poor: slope, small
stones.
Madrid part....._...._.. Fair: slope........... | Unsuited: excessfines_.|Unsuited: excess fines__|Poor: slope, small
stones.
! HeD:
Howard part............. Fair: slope.............__.|Poor: excessflnes. . | Good Poor: slope, small
stones.
Madrid part........._.. Fair: slope.oooooe . Unsuited: excess fines. .| Unsuited: excess fines._... Poo:o: slope, small
stones.
! HtD:
Howardpart... . ... Fair: slope. ... ... ... Poor: excessflnes_ . _____| Good Poor: slope, small
stones.
Altonpart.. ... .. Fair: slope........... _..| Fair: excessfines_.._....]1Good Poor: slope, small
stones.
b HiE,
Howard part..........| Poor: slope....oeeee..] Poor: excess fines.. ... 4 Good Poor: slope, small
stones.
Altonpart. ... __ Poor: slope._. .. ... |Fair: excessfines.. Good Poor: slope, small
stones.
Kanona:
KaA, KaB, KaD. Poor: low strength, Unsuited: excess fines...| Poor: excessfines.........|Poor: small stones,
frost action. wetness,
Lackawanna:
LaB Fair: frostaction__.___| Unsuited: excess fines._ | Unsuited: excess fines...| Poor: small stones.
laC | Fair: frost action._...___] Unsuited: excess ﬁnes...w Unsuited: excess fines_...| Poor: slope.
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Soil name and

map symbol Road fill Sand Gravel Topsoil
Lalckawanna—Cont. :
LC
I.',ackawanna part.__. Fair: large stones, Unsuited: excess fines._.|Unsuited: excess fines....|Poor: slope, large
frost action. stones.
Wellsboro part._.__.._._. Fair: large stones........|Unsuited: excess fines...|Unsuited: excess fines_...\Poor: slope, large
stones.
Lordstown: ) .
LoB Poor: thinlayer... | Unsuited: thinlayer..._.. U_nsuited: thin layer.___.__{Poor: small stones.
LoC Poor: thinlayer ... .. Unsuited: thin layer......|Unsuited: thin layer__.__|Poor: slope, small
stones.
! IRE: .
Lordstown part.__.... . Poor: slope, thin layer___| Unsuited: thinlayer....... Unsuited: thin layer___|Poor: slope, small
stones.
Arnotpart_.. ... |Poor: slope, thinlayer.. | Unsuited: excessfines..|Unsuited: excess fines... Poor: slope, small
stones.
* LRFs . .
Lordstown part.... .| Poor: slope, thin layer....| Unsuited: excess fines....|Unsuited: excess fines....|Poor: slope, small
stones.
Arnotpart ... Poor: slope, thin layer... | Unsuited:. excess fines....|Unsuited: excess fines...| Poor: slope, small
stones.
Madrid: Good...... Unsuited: excess fines...|Unsuited: excess fines....| Good.
MaB
MaC... Fair: slope.... ... -{ Unsuited: excess fines..|Unsuited: excess fines _|Fair: slope.
Mardin: )
MdB, MdCoooo o Fair: frostaction.__._...._.| Unsuited: excess fines._._|Unsuited: excess fines._.|Poor: small stones..
MdD, MdD3.o e Fair: slope, frost Unsuited: excess fines...|Unsuited: excess fines__|Poor: slope, small
action. stones.
' MhC3:
Mardin part.._.____._ Fair: slope, frost Unsuited: excess fines....| Unsuited: excess fines....| Poor: small stones.
action.
Ovid part. .o Poor: frostaction._..._... Unsuited: excess fines...| Unsuited: excess fines._.| Fair: thin layer.,
1 MnB: . .
Mardin part....._.__| Fair: frostaction........ Unsuited: excess fines.. | Unsuited: excess fines..| Fair: thin layer.
Volusia part...._._..___. Fair: wetness......_.._. ] Unsuited: excess fines....| Unsuited: excess fines._..| Poor: small stones.
! MnC: .
Mardin part._. ... | Fair: frostaction....___| Unsuited: excess fines...| Unsuited: excess fines..| Poor: small stones.
Volusia part. ............ Fair: wetness............ Unsuited: excess fines.. [Unsuited: excess fines...| Poor: small stones.
Middlebury: . .
p Fair: wetness, frost Unsuited: excess fines __ Unsuited: excess fines._| Good
action,
Morris:
MrB, MrCooome Poor: frostaction.. ... Unsuited: excess fines... | Unsuited: excess fines_. | Fair: small stones.
MSB.__.. Poor: frost action Unsuited: excess fines....| Unsuited: excess fines...| Poor: large stones.
Niagara:
NgB Fair: low strength___ .| Unsuited: excess fines....| Unsuited: excess fines....| Good
Ochrepts and Orthents: . )
oc Poor: slope._.__.__..) Unsuited: excessfines..|Unsuited: excess fines. | Poor: slope.
Oquaga: . . s
Lo N Poor: thinlayer_ .| Unsuited: excessfines..|Unsuited: excessfines. |Poor: small stones.
0gC Poor: thinlayer...._ .| Unsuited: excessfines. | Unsuited: excess fines. | Poor: slope.
OgD. Poor: slope.......... .| Unsuited: excess fines..| Unsuited: excess fines._ | Poor: slope.
Ovid: . ) )
OVB, OVC o] Poor: frostaction.. ...| Unsuited: excessfines._ .| Unsuited: excess ﬁnexs.T Fair: thin layer.
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Soil name and :
map symbol Road fill Sand Gravel Topsoil
Palms: .
Pa Poor: wetness, excess Unsuited: excess humus| Unsuited: excess humus{ Poor: wetness.
humus.
Red Hook:
Rh Fair: wetness..____. . Unsuited: excess fines...| Poor: excess fines......_. Good.
Scio: .
Sc Fair: lowstrength.__ .. Poor: excess fines.......| Unsuited: excess fines._| Good.
Tioga:
Tg Fair: frostaction._......| Unsuited: excess fines_| Poor: excess fines.......| Good.
Tuller:
TuB, TUC o] Poor: thinlayer . .. .| Unsuited: excess fines...| Unsuited: excess fines..| Poor: small stones.
Unadilla:
Un Fair: low strength.____..; Unsuited: excess fines. | Unsuited: excess fines. | Good.
Volusia:
VoB, VOC. o] Fair: wetness...._ ... Unsuited: excess fines...| Unsuited: excess fines..| Poor: small stones.
VoD e Fair: wetness....._....... Unsuited: excess fines...| Unsuited: excess fines.| Poor: slope.
Wallington:
W Poor: frostaction_......| Unsuited: excess fines. | Unsuited: excess fines...| Good.
Warners:
We o] Poor: wetness, frost Unsuited: excess fines. | Unsuited: excess fines .| Poor: wetness.
action.
Wayland:
W e, Poor: wetness, frost Unsuited: excess fines._| Unsuited: excess fines...! Poor: wetness.
action.
Wellsboro:
WoB, WoC oo Fair: frost action. Unsuited: excess fines.._| Unsuited: excess fines .| Poor: small stones.
WoD o e Fair: slope, frost Unsuited: excess fines._.| Unsuited: excess fines._ | Poor: slope, small
action. stones.

! This mapping unit is made up_of two or more dominant kinds of soil. See mapping unit description for the composition and
behavior of the whole mapping unit.

TABLE 10.—Water management

[“Depth to rock” and some of the other terms that describe restrictive soil features are defined in the Glossary]

. Pond Embankments Aquifer-fed Terraces
S;:; nzmrilfgid reservoir dikes, and ’ excavated Drainage and wg:::;:d s
P 8y areas levees ponds diversions ¥y
Alden:
Aa Favorable. . ] Favorable_.._....._.] Favorable......._.| Wetness, percs | Not needed.... [ Not needed.
slowly, poor
outlets.
Alton:
AAAB. ] Seepage....____....] Seepage, No water........._] Not needed Complex slope, | Droughty, slope.
piping. piping.
Arnot:
ARC Depth to rock, Thin layer, Depth to rock, Not needed . ... Depth to rock, Droughty,
slope. slope. slope. slope. rooting depth,
slope.
Atherton:
At Seepage. ... Piping, Favorable.. .| Wetness, poor | Wetness._._....._.. Wetness.
seepage. outlets.
Bath:
BaB, BaC, BaD, BBE...._____..___| Favorable, Favorable ... No water......___| Not needed.......... Percs slowly, Percs slowly,
slope. erodes easily. slope, erodes
easily.
Braceville:
BrA, BrB . e Seepage..........._..] Low strength, Slowrefill . Perecs slowly, Peres slowly, Percs slowly,
piping. wetness. wetness. wetness.
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Pond

Embankments,

Aquifer-fed

Terraces

Soil name and . < . Grassed
reservoir dikes, and excavated Drainage and
map symbol areas levees ponds diversions waterways
Canandaigua:

Ca Favorable ... Low strength, | Slowrefill ... Poor outlets, Not needed.........| Wetness
unstable fill. cutbanks

cave.
Canaseraga:

CbB, CbC Slope Low strength, Nowater............ Not needed....___| Slope, rooting Slope, rooting
compressible, depth. depth.
piping.

Carlisle:
Ce Seepage......._...... Excess humus .. Favorable . ______ Wetness, frost | Not needed.....__._.| Not needed.
action, cut-
banks cave,
Chenango:
Ch Seepage.. ... Seepage ... ... | Deep to water...._|Floods._........__.._] Not needed . .........| Not needed.
Chippewa:
ck Favorable.......... Favorable .. Slow refill __.______ Wetness, percs | Wetness, percs | Wetness, peres
slowly. slowly. slowly.
Collamer:

CoC .|Slope. oo Low strength, Slow refill ... Cutbanks cave | Erodes easily.... . Erodes easily.
seepage,
piping.

Dunkirk:

DuC, DuD.oee Seepage, slope._...| Low strength, Nowater______|Notneeded........| Slope, erodes Slope, erodes

piping. easily. easily.
Edwards:

Bd e Seepage.. ............ Compressible Favorable . ... Wetness, cut- Not needed_ ... | Not needed.
hard to pack, banks cave,
low strength. poor outlets.

Fluvaquents and

Ochrepts:

FL Seepage.............. Piping, low Favorable .. ... Floods, wetness,| Not needed...____| Not needed.
strength. cutbanks

cave,
Fremont:

FrB Slope Low strength, Slow refill ... Percs slowly, Slope, erodes Slope, erodes
compressible, slope. easily. easily.
piping.

Hornell:
! HfB:
Hornell part. ... Depth to rock, |Compressible, Depth to rock..... | Peres slowly, Depth to rock, | Erodes easily,
slope. low strength, slope, depth erodes easily, rooting depth,
piping. to rock. piping. slope.
Fremont part Slope Low strength Slow refill.._.... ... Peres slowly, Slope, erodes Slope, erodes
compressibfe, slope. easily. easily.
piping.
! HIC: .
Hornellpart.............. Depth to rock, |Compressible, Depth to rock...... Percs slowly, Depth to rock, | Erodes easily,
slope. low strength, slope, depth erodes easily, rooting depth,
piping. to rock. piping. slope.
Fremontpart ... Slope... . . Low strength, Slowrefill ... Percs slowly, Slope, erodes Slope, erodes
compressible, slope. easily. easily.
piping.
! HgD:
Hornellpart ... Depth to rock, Compressible, Depth to rock......| Percs slowly, Depth to rock, Erodes easily,
slope. low strength, slope, depth erodes easily, rooting depth,
piping. to rock. piping. slope.
Fremont part . |Slope..ooooe ] Low strength, Slow refill __________ | Percs slowly, Slope, erodes Slope, erodes
compressible, slope. easily. easily.
piping.

¥ HHE:

Hornell part............. Depth to rock, Compressible, Depth torock...... Percs slowly, Depth to rock, | Erodes easily,
slope. low strength, slope, depth erodes easily, rooting depth,
piping. to rock. piping. slope.
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. Pond Embankments Aquifer-fed Terraces
S!gg n:m!:;orid reservoir dikes, and ’ excavated Drainage and wggx?;:‘;s
P sy areas levees ponds diversions
Hornell—Cont.:
! HHE—Cont.:
Fremont part Slope Low strength, Slow refill.._.___._| ‘Percs slowly, Slope, erodes Slope, erodes
compressible, slope. easily. easily.
piping.
! HkD3: .
Hornell part... . Depth torock, | Compressible, Depth to rock .| Peres slowly, Depth to rock, | Erodes easily,
slope. low strength, slope, depth erodes easily, rooting depth,
piping. to rock. piping. slope.
Fremont part...._____.. |-Slope.............____| Low strength, Slow refill__..__..__| Peres slowly, Slope, erodes Slope, erodes
compressible, slope. easily. easily.
piping.
Howard:
HoA, HoB, HoC_...__ .| Seepage, slope___| Seepage.............| Nowater_________ Not needed Slope Droughty, slope.
* HpD:
Howard part....._.___| Seepage, slope....| Seepage. .....__... No water__....___ Not needed Slope Droughty, slope.
Dunkirk part________.__| Seepage, slope___| Low strength, Nowater ... Not needed.......... Slope, erodes Slope, erodes
piping. easily. easily.
¥ HrB:
Howard part.... . .. Seepage, slope_..| Seepage. _.......____] No water_.__.....__| Not needed Slope Droughty, slope.
Madrid part....____...___} Seepage, slope....| Piping .| No water...__._.___ Not needed......__.. Slope, erodes Slope, erodes
easily. easily.
T HeC:
Howard part. ... .. Seepage, slope....| Seepage ... Nowater. . Not needed Slope Droughty, slope.
Madrid part._........ ] Seepage, slope_...| Piping___________| No water...__...._ Not needed...._.. 'Slope, erodes Slope, erodes
easily. easily.
! HrD:
Howard part.... ... Seepage, slope._.| Seepage........__._.| No water____._.._{ Not needed Slope Droughty, slope.
Madrid part..._.......__|] Seepage, slope....! Piping. ... No water ... Not needed......._. Slope, erodes Slope, erodes
easily. easily.
! HiD:
Howard part. ... | Seepage, slope_...| Seepage_.........._| No water.....__..__.| Not needed.._...._... Slope..............___| Droughty, slope.
Altonpart..__..... Seepage.............| Seepage, No water _________| Not needed........._| Complex slope, | Droughty, slope.
piping. piping.
! HE:
Howard part ... Seepage, slope...| Seepage.....___..| No water. Not needed Slope Droughty, slope.
Altonpart. . | Seepage......._._| Seepage, No water ... Not needed......... Complex slope, | Droughty, slope.
piping. piping.
Kanona:
KaA, KaB, KaD.ooooo oo Seepage, slope_..| Low strength, Slow refill ____.___ Slope, Wetness.....__] Wetness, erodes
seepage, favorable, easily.
piping.
Lackawanna:
taB, taC . Favorable, Favorable.. .. No water. ... 1 Not needed......... Peres slowly, Peres slowly,
slope. erodes easily. erodes easily.
G
Lackawanna part._.__. Favorable, Large stones._.._| No water________| Not needed...._._.. Large stones, Large stones,
slope. percs slowly. perces slowly.
Wellsboro part ........__. Slope, large Large stones______. Deep to water, | Percs slowly, Percs slowly, Percs slowly,
stones. large stones. slope, large slope, large slope, large
stones. stones. stones.
Lordstown:
LoB,LoC ... ... .| Depth to rock, |Thinlayer ... | Deep to water___ Not needed._.....__. Depth to rock, Droughty, slope.
slope, rooting
seepage. depth, slope.
' LRE:
Lordstown part..._.___] Depth to rock, | Thin layer, Deep to water.... | Not needed....___. Depth to rock, | Droughty, slope.
slope, slope. rooting
seepage. depth, slope.
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TABLE 10.—Water management—Continued

Pond

Embankments,

Aquifer-fed

Terraces

Soil name and : p : Grassed
reservoir dikes, and excavated Drainage and
map symbol areas levees ponds diversions waterways
Lordstown—Cont.:
! LIRE—Cont.: .
Arnotpart .. Depth to rock, |Thin layer, Depth to rock, Not needed......... Depth to rock, [Droughty,
slope. slope. slope. slope. rooting depth,
slope.
' LRF:
Lordstown part........_. | Depth to rock, |Thin layer, Deep to water . Not needed........_| Depth to rock, | Droughty, slope.
slope, slope. rooting
seepage. depth, slope.
Arotpart ... . Depth to rock, |Thin layer, Depth to rock, Not needed ... Depth to rock, Droughty,
slope. slope. slope. slope. rooting depth,
slope.
Madrid:
MaB, MaCo.ooe Seepage, slope.....| Piping_......_.___| No water Not needed Slope, erodes Slope, erodes
easily. easily.
Mardin:
MdB, MdC, MdD, MdD3 Slope Favorable...........] Deep to water...... Percs slowly, Percs slowly, Percs slowly,
slope. slope. slope.
! MhC3:
Mardin part Slope Favorable..___..__. | Deep to water.....| Percs slowly, ‘Peres slowly, Percs slowly,
slope. slope. slope.
Ovidpart ... Slope..................| Favorable...._______] Slow refill.........__| Wetness, percs | Wetness, percs | Wetness, percs
slowly. slowly, slope. slowly, slope.
! MnB:
Mardin part Slope .{Favorable_..._._.....] Deep to water.._._| Percs slowly, Favorable ... Percs slowly,
slope. slope.
Volusia part.... .| (31091 T— Favorable.. ....____| Slow refill........__.] Slope, wetness, | Wetness, percs | Wetness, percs
percs slowly. slowly. slowly.
t MnC:
Mardin part Slope Favorable .| Deep to water__._. Percs slowly, Favorable......__...| Percs slowly,
slope. slope.
Volusia part........_. Slope .o Favorable...........| Slow refill _________ Slope, wetness, | Wetness, percs | Wetness, percs
percs slowly. slowly. slowly.
Middlebury: .
Mp..... Favorable_..._..._.| Piping, low Deep to water..... Floods, wetness .| Not needed__________| Not needed.
strength.
Morris:
MrB, MrC Slope Favorable.....____ ] Slow refill Percs slowly, Percs slowly, Percs slowly,
slope. wetness. wetness. wetness.
MSB Slope Favorable, Slow refill, Peres slowly, Percs slowly, Percs slowly,
large stones. large stones, wetness. wetness, wetness,
slope. large stones. large stones.
Niagara: . .
NgB Slope Low strength, Slow refill __.______ Cutbanks cave, | Erodes easily. Erodes easily.
piping, hard slope.
to pack.
Ochrepts and Orthents: .
oc Slope No water Slope Slope Slope.
Oquaga: .
OgB, OgC, OgD. oo Depth to rock..... Thin layer.......__.. No water........_] Not needed Depth to rock..__| Droughty,
rooting depth.
Ovid:
OVB, OVC oo . o] Slope.... o] Favorable... .. | Slow refill......___| Wetness, percs | Wetness, percs | Wetness, percs
slowly. slowly, slope. slowly, slope.
Palms: .
PO eeeeee o] Seepage, excess | Compressible, Favorable...._.._| Wetness, floods, | Not needed._..._.__| Not needed.
humus. hard to pack, cutbanks
low strength. cave.
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TABLE 10.—Water management—Continued

; Pond Embankments, Aquifer-fed Terraces
Soil name and reservoir dikes, and excavated Drainage and Gtr assed
map symbol areas levees ponds diversions walerways
Red Hook:
Rh Seepage. .| Thin layer Favorable.......__.| Wetness_..._...._| Wetness_..________| Wetness.
Scio:
Sc... -|Seepage, slope.....|Low strength, Deep to water..._| Cutbanks cave___| Slope, erodes Slope, erodes
piping. easily. easily.
Tioga:
Tg -—-|Seepage............ Piping, low Deep to water....| Not needed....__.[ Not needed.... ... Not needed.
strength,
seepage.
Tuller: .
TuB, TUC e Depth to rock, Thin layer Slow refill, Depth to rock, | Depth to rock, Rooting depth,
seepage. depth to rock. slope. slope. slope,
droughty.
Unadilla:
Un Seepage.... ... Low strength, Deep to water....| Not needed....._.__| Not needed.......... Erodes easily.
piping
seepag’e.
Volusia:
VoB, VoC, VoD Slope. . Favorable Slow refill .| Wetness, percs | Wetness, peres | Wetness, percs
slowly. slowly. slowly.
Wallington:
Wa Favorable Piping, low Deep to water__.| Percs slowly...._| Percs slowly, Percs slowly,
strength. erodes easily, erodes easily,
wetness. wetness.
Warners:
W i e Favorable ... Piping Favorable. ._.._..__| Wetness, floods, | Not needed ... _.__] Wetness.
poor outlets.
Wayland:
W e e Favorable Piping Favorable...... .| Wetness, floods, | Not needed__.__....| Wetness.
poor outlets.
Wellsboro:
WoB, WoC, WoD_.....o.oc_... Slope Favorable Deep to water.___| Percs slowly, Percs slowly, Peres slowly,
slope. slope. slope.

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

behavior of the whole mapping unit.

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 wetness 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 the large stones in or on the
soil are also important considerations in the choice of
sites for these structures and were considered in deter-
- mining the ratings. Susceptibility to flooding is a seri-
ous limitation.

Local roads and streets referred to in table 7 have an
all-weather surface that carry light to medium traffic
all year. They consist of 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.

The load supporting capacity and the stability of the
soil as well as the quantity and workability of fill ma-

terial available are important in design and construc-
tion of roads and streets. The AASHTO and Unified
classifications of the soil and the soil texture, density,
shrink-swell potential, and potential frost action are
indicators of the traffic supporting capacity used in
making the ratings. Soil wetness, flooding, slope, depth
to hard rock or very compact layers, and content of
large stones, all of which affect stability and ease of
excavation, were also considered.

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 facili-
ties and in identifying limiting soil properties and site
features to be considered in design and installation.
Also, those soil properties that deal with the ease of
excavation or installation of these facilities will be of
interest to contractors and local officials. T'able 8 shows
the degree and kind of limitations of each soil for these
uses and for use of the-soil as daily cover for landfills.
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If the degree of soil limitation is indicated by the rat-
ing slight, soils are 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 spe-
cial planning and design; and if severe, soil properties
or site features are so unfavorable or difficult to over-
come that major soil reclamation, special designs, or
intensive maintenance are required.

Septic tank absorption fields are subsurface systems
of tile or perforated pipe that distribute effluent from
a septic 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 con-
sidered are those that affect the absorption of the ef-
fluent and those that affect the construction of the sys-
tem.

Properties and features that affect the absorption of
the effluent are permeability, depth to seasonal high
water table, depth to bedrock, and susceptibility to
flooding. Stones, boulders, and a shallow depth to bed-
rock interfere with installation. Excessive slope may
cause lateral seepage and surfacing of the effluent in
downslope areas. Also, soil erosion and soil slippage
are hazards where absorption fields are installed in
sloping soils.

Some s0ils are underlain by loose sand and gravel or
fractured bedrock at a depth less than 4 feet below the
tile lines. In these soils the absorption field does not
adequately filter the effluent, and as a result ground
water supplies in the area may be contaminated. Soils
having a hazard of inadequate filtration is indicated by
footnotes in table 8.

Percolation tests are performed to determine the
absorptive capacity of the soil and its suitability for
septic tank absorption fields. These tests should be
performed during the season when the water table is
highest and the soil is at minimum absorptive capac-
ity.

In many of the soils that have moderate or severe
limitations for septic tank absorption fields, it may be
possible to install special systems that lower the sea-
sonal water table or to increase the size of the absorp-
tion field so that satisfactory performance is achieved.

Sewage lagoons are shallow ponds constructed to
hold sewage while bacteria decompose the solid and
liquid wastes. Lagoons have a nearly level flow area
surrounded by cut slopes or embankments of com-
pacted, nearly impervious soil material. They generally
are designed so that depth of the sewage is 2 to 5 feet.
Impervious soil at least 4 feet thick for the lagoon
floor and sides is required to minimize seepage and
contamination of local ground water. Soils that are
very high in organic matter and those that have stones
and boulders are undesirable. Unless the soil has very
slow permeability, contamination of local ground wa-
ter is a hazard in areas 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 its capacity
for liquid waste. Slope, depth to bedrock, and suscepti-
bility to flooding also affect the location of sites for
sewage lagoons or the cost of construction. Shear

strength and permeability of compacted soils affect the
performance of embankments.

Sanitary landfill is a method of disposing of solid
waste, either in excavated trenches or on the surface
of the soil. The waste is spread compacted in layers
and covered with thin layers of soil. Landfill areas are
subject to heavy vehicular traffic. Ease of excavation,
risk of polluting ground water, and trafficability affect
the suitability of a soil for this purpose. The best soils
have a loamy or silty texture, have moderate or slow
permeability, are deep to bedrock and a seasonal wa-
ter table, are free of large stones and boulders, and are
not subject to flooding. In areas where the seasonal
water table is high, water seeps into the trenches and
causes problems in excavating and filling the trenches.
Also, seepage into the refuse increases the risk of pol-
lution of ground water. Clayey soils are likely to be
sticky and difficult to spread. Sandy or gravelly soils
generally have rapid permeability that might allow
noxious liquids to contaminate local ground water.

Unless otherwise stated, the ratings in table 8 apply
only to soil properties and features within a depth of
about 6 feet. If the trench is deeper, ratings of slight
or moderate may not be valid. Site investigation is
needed before a site is selected.

In the area type of sanitary landfill, refuse is placed
on the surface of the soil in successive layers. The
limitations caused by soil texture, depth to bedrock,
and stone content do not apply to this type of landfill.
Soil wetness, however, may be a limitation because
of difficulty in operating equipment.

Daily cover for sanitary landfills should be soil that
is easy to excavate and spread over the compacted fill
during both wet and dry weather. 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.

In addition to these features, the soils selected for
final cover of landfills should be suitable for growing
plants. In comparison with other horizons, the A hori-
zon in most soils has the best workability, more organic
matter, and the best potential for growing plants.
Thus, for either the area or trench-type landfill, stock-
piling material from the A horizon for use as the sur-
face layer of the final cover is desirable.

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

Construction materials

The suitability for each soil as a source of road fill,
sand, gravel, and topsoil is indicated in table 9 by rat-
ings of good, fair, or poor. The texture, thickness, and
organic-matter content of each soil horizon are im-
portant factors in rating soils for use as construction
materials. Each soil is evaluated to the depth observed
gnfd (éescribed as the survey is made, generally about

eet.

Road fill is soil material used in embankments for
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roads. The ratings reflect the ease of excavating and
working the material and the expected performance of
the material after it has been compacted and ade-
quately drained. The performance of soil after it is
stabilized with lime or cement is not considered in the
ratings, but information about soil properties that de-
termine such performance is given in the descriptions
of soil series.

The ratings apply to the soil profile 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 the profile. The estimated engineer-
ing properties in table 11 provide more specific infor-
mation about the nature of each horizon that can help
determine its suitability for road fill.

According to the Unified soil classification systems,
soils rated good 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 fair have a
plasticity index of less than 15 and have other limit-
ing features, such as high shrink-swell potential, high
potential frost action, steep slopes, wetness, or many
stones. If the thickness of suitable material is less than
8 feet, the entire soil is rated poor, regardless of the
quality of the suitable material.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 9 provide
guidance as to where to look for probable sources and
are based on the probability that soils in a given area
contain sizable quantities of sand or gravel. A soil
rated good or fair has a layer of suitable material at
least 3 feet thick, the top of which is within a depth of
6 feet. Coarse fragments of soft bedrock material, such
as shale and siltstone, are not considered to be sand
and gravel. Fine-grained soils are not suitable sources
of sand and gravel.

The ratings do not take into account depth to the
water table or other factors that affect excavation of
the material. Descriptions of grain size, kinds of min-
erals, reaction, and stratification are given in the soil
series descriptions and in tables 11 and 12.

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

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

Soils rated fair are loose sandy or firm loamy or
clayey soils in which the suitable materials 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, very firm
clayey soils, soils with suitable layers less than 8 inches
thick, soils having large amounts of gravel, stones or
soluble salt, steep soils, and poorly drained soils.

Although a rating of good is not based entirely on
high content of organic matter a surface horizon is
much preferred for topsoil because of its organic-
matter content. This horizon is designated as Al or
Ap in the soil series descriptions. The absorption and
retention of moisture and nutrients for plants growth
are greatly increased by organic matter. Consequently,
careful preservation and use of material from these
horizons is desirable.

Water management

Many soil properties and site features that affect
water management practices have been identified in
this soil survey. In table 10 soil and site features that
affect use are indicated for each kind of soil. This in-
formation is significant in planning, installing, and
maintaining water control structures.

Pond reservoir areas hold water behind a dam or
embankment. Soils suitable for this use have low seep-
age potential, which is determined by the permeability
and depth over fractured or permeable bedrock or other
permeable material.

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

An aquifer-fed excavated pond is a body of water
created by excavating a pit or dugout into a ground-
water aquifer. Excluded are ponds that are fed by sur-
face runoff and embankment ponds that impound water
3 feet or more above the original surface. Ratings in
table 10 are for ponds that are properly designed,
located, and constructed. Soil properties and site fea-
tures that affect aquifer-fed ponds are depth to a per-
manent water table, permeability of the aquifer, qual-
ity of the water, and ease of excavation.

Drainage of soil is affected by such soil properties
as permeability, texture, structure, depth of claypan
or other layers that influence rate of water movement,
depth to the water table, slope, stability of ditchbanks,
susceptibility to flooding, salinity and alkalinity, and
availability of outlets for drainage (fig. 9).

Terraces and diversions are embankments, or a com-
bination of channels and ridges, constructed across a
slope to intercept runoff and allow the water to soak
into the soil or flow slowly to an outlet. Features that
affect suitability of a soil for terraces are uniformity of
slope and steepness, depth to bedrock or other unfav-
orable material, 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,
erodibility, and suitability for permanent vegetation.
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Figure 9.—A drainage ditch in Carlisle muck; this organic seil is used to grow vegetables.

Seil Properties ¢

Extensive data about soil properties collected during
the soil survey are summarized on the following pages.
The two main sources of these data are the many thou-
sands of soil borings made during the course of the
survey and the laboratory analyses of samples selected
from representative soil profiles in the field.

When he makes soil borings during field mapping,
the soil scientist can identify several important soil
properties. He notes the seasonal soil moisture condi-
tion, or the presence of free water and its depth in
the profile. For each horizon, he notes the thickness and
the color of the soil; the texture, or the amount of
clay, silt, sand, and gravel or other coarse fragments;
the structure, or natural pattern of cracks and pores in
the undisturbed soil; and the consistence of soil in-
place under the existing soil moisture conditions. He
records the root depth of existing plants, determines
soil pH or reaction, and identifies any free carbonates.

Samples of goil material are analyzed in the labora-
tory to verify the field estimates of soil properties and
to characterize key soils, especially properties that can-
not be estimated accurately by field observation. Lab-
oratory analyses are not conducted for all soil series
in the survey area, but laboratory data for many of
the soil series are available from nearby areas.

*EpwARD A. FERNAU, senior soil engineer, New York State
Department of Transportation, Soil Mechanics Bureau; and
DoNALD W. SHANKLIN, state conservation engineer, Soil Con-
servation Service, helped prepare this section.

Based on summaries of available field and laboratory
data, and listed in tables in this section, are estimated
ranges in engineering properties and classifications and
in physical and chemical properties for each major
horizon of each soil in the survey area. Also, pertinent
soil and water features, engineering test data, and data
obtained from laboratory analyses, both physical and
chemical, are presented.

Engineering properties

Table 11 gives estimates of engineering properties
and classifications for the major horizons of each soil in
the survey area. These estimates are presented as
ranges in values most likely to exist in areas where the
soil is mapped.

Most soils have, within the upper 5 to 6 feet, horizons
of contrasting properties. Information is presented in
the table for each of these contrasting horizons. Depth
to the upper and lower boundaries of each horizon in a
typical profile of each soil is indicated. More informa-
tion about the range in depth and in properties of each
horizon is given for each soil series in “Descriptions
of the Soils.”

Texture is described in table 11 in standard terms
used by the United States Department of Agriculture.
These terms are defined according to percentages of
sand, silt, and clay in soil material that is less than 2
millimeters in diameter. “Loam,” for example, is soil
material that is 7 to 27 percent clay, 28 to 50 percent
silt, and less than 52 percent sand. If a soil contains
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TABLE 11.—Estimated engineering properties and classifications

[The symbol < means less than; > means greater than. Absence of an entry means data were not estimated]

89

Classification Percentage passing
Soil name and SZ;%; sieve number— Liquid Plas-
map symbol Depth | USDA texture Unified [AASHTO >3 4 10 40 200 limit lt!lélg
inches
In Pet Pet
Alden:
AOemee | o0-8 Silt loam_._..____. ML, OL A-ﬁ, 1;1&-6, 0 95-100 | 85-100 | 70-95 | 65-86 | 40-50 6-15
8-26 Siltlloalm, sity | ML, CL A-4, A-6 0 95-100 | 85-100 | 76-95 | 60-85 | 20-86 65-16
clay loam.
26-60 |Channery loam, {SM,CL, [A-2, A-4, b 60-956 | 50-80 | 45-80 | 80-76 | 20-35 5-15
shaly silty GM, GC A-6
clay loam.
Alton:
AA AIB__ . 0-6 Gravelly fine SM, ML, |A-2 A4 0-5 66-75 | 60-70 | 80-65 | 10-60 | <10 NP-8
sandy loam. GM
6-36 |Very gravelly GM,SM |A-2,A+4 5-26 | 46-70 | 85-656 | 20-50 | 2040 | <10 NP-3
loam, very
gravelly
sandy loam.
86-60 |Very gravelly SM, GP A-1 10-256 | 46-60 | 40-50 | 20-86 2-16 — NP
sandy loam,
very gravelly
sand.
Arnot
ARC e 0-7 Chlarmery silt ML,GM [A-2,A-4 6-10 | 65-76 | 45-70 | 40-65 | 80-60 | 10-80 2-4
oam.
7-17 |Very channery |ML,GM A-2, A4 | 10-25 | 50-66 | 40-60 | 85-55 | 30-66 | 10-80 2-4
silt loam, very
channery loam.
17 Unweathered
bedrock.
Atherton:
At} 022 (Siltloam .. —|ML,0L, (A-4, A-5, | 0-5 856-100 | 70-100 | 66-100| 55-90 | 380-650 10-80
CL-ML ﬁ:z,
22-60 | Silt loam, silty | ML, GM, | A4, A-6,| 0-6 456-96 | 40-95 | 35-90 | 20-80 | 8040 10-80
clay loam, Gc,CL | An
gravelly loam. GH-GC
Bath:
BaB, BaC, BaD, 0-28 | Channery silt ML,GM, | A-1,A-2,| ©6-10 | 45-95 | 40-76 | 85-76 | 25-656 | 80-36 6-10
BBE: loam. GC, OL A4,
23-31 | Channery loam, | ML, SM A-1, A-2, 6-10 | 65-956 | 60-80 | 40-756 | 26-565 | 20-24 24
ghannery silt A-4
oam,
81-41 | Channery loam, | SM,GM, | A-1, A-2,| 10-15 | 40-76 | 80-70 | 20-65 | 10—456 | 20-24 4-6
channery silt, GC, SC A4
loam,
channery
gandy loam.
41-60 | Channery loam, | GM, GC | A-1, A-2, | 10-16 | 40-70 | 80-70 | 20-656 | 10-45 | 19-24 4-6
channery silt A-4
loam,
channery
sandy loam.
Braceville:
BrA, BrB....___ .. 0-8 Grlavelly silt SI\(IJ,L ML, | A-4,A-6 0-10 | 66-90 | 66-76 | 50-70 | 40-56 |.ooocodeee.. —
oam.
8-24 | Gravelly loam, | ML,CL, | A-4,A-2 0-10 | 65-90 | 50-80 | 86-70 | 20-B66 | ...l —
silt loam, SM
gravelly
sandy loam.
24-36 | Gravelly loam, | ML, CL, A-2,A-4 0-10 | 65-100{ 50-76 | 40-76 | 80-65 | 16-40 | NP-10
gravelly SM, §C
silt loam.
86-60 { Stratified sand GM,GC | A-1,A-2,| 0-15 | 40-100{ 85-100| 256-90 | 10-50 | <30 NP-b
and gravel. sM A4
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TABLE 11.—FE'stimated engineering properties and classifications—Continued

Classification Percentage passing
Soil name and m?\%; sieve number— Liquid | Flas-
s iqui . o
map symbol Depth | USDA texture Unified | AASHTO >3 4 10 40 200 limit t,u‘:ilty
inches index
In Pet Pot
Canandaigua:
Cae.. SR B ) Silt loam — MIé, I?L, A-z, ?-6. 0 96-100 { 85-100 | 90-100 |85-100 | 38-80 8-15
9-26 Silt'i loalm, silty |CL,ML |A—4,A-6 0 95-100 | 95-100 | 90-100 |70-95 | 20-40 7-12
clay loam.
26-60 |Siltloam__ .. CL,ML |A-4 0 95-100 | 95-100 | 90-100 |70-90 | 20-80 6-10
Canaseraga:
CbB, CbC....._._.. .} 0-28 |Siltloam,very |[ML A4 0-2 96-100 | 96-100 | 86-95 |(50-80 | <20 NP-4
1ﬁne sandy
oam.
28-62 [Channery silt ML, CL, |4-4,A-2 6-10 | 65-85 | 60-80 | 50-75 |80-75 | 16-25 2-8
loam, GC, GM
channery
loam.
Carlisle:
Ceome ] 070 |Muck . Pt
70-99 | Marl 0 100 95-100 | 95-100 | 70-85
Chenango
Choe ] 0-8 Chlannery silt Mlé.MGM, A-2,A-4 | b5-16 | 65-85 | 50-80 |26-76 |16-656 | <85 NP-10
oam,
8-84 Chlannery silt Mg,l\er, A-2, A4 5-20 | 45-85 | 40-80 | 80-76 |15-656 | <86 NP-10
oam,
channery
loam, very
channery fine
84-60 Vsandﬁ' oamn. GM, A-1,A-2, | 10-20 | 85-60 | 80-55 0-
ery channery -1, A-2, - 20-66 | 10-46 86 NP-1
sandy loam, GWw-GM| A4 < 0
very gravelly
loamy sand.
Chippewa: ]
Ko 0-13 | Channery silt GM, ML, |A-2,A—4,| 0-10 | 65-100| 60-100 | 50-100 |85-100 | 85-50 5-16
loam, CL, GC 2:;,
18—40 Cliannery silt Gl\é,LMG A4 10-25 | 60-86 | 66-76 (b60-70 [40-65 | 15~25 4-10
oam,
40-64 | Channery silt GM ML, A4 10-25 | 60-80 { 65-70 |B60-70 [40-65 | 25-85 6-10
loam. cL, Go
Collamer:
COCe . | 0-11 | Siltloam ML,SM |A-4 0 95-100 | 90-100 | 65-95 | 40-85 [ 20-30 5-10
11-89 Silti loa]m, silty | ML,CL | A-4,A-8 0 956-100| 95-100 | 90-100 | 76-956 | 20-80 6-16
clay loam.
89-60 | Silt loam, silty | ML A-4 0 95-100| 95-100 | 90-100 [70-80 | <15 NP4
clay loam.
Dunkirk:
DuC, DUO—.ooeo.. |  0-8 Silt loam____.__. —|{ML,CL | A4 0 95-100 | 90-100 | 80-100 | 65-90 | 20-80 6-10
8-14 |Siltloam .| ML,CL |A4 0 956-100 | 90-100 | 80-100 |65-90 | 20-80 5-10
14-89 Siltl loalm, gilty |ML,CL | A—4,A-6 0 96-100 | 90-100 | 80-100 |65-95 | 20-80 65-15
clay loam,
89-60 | Stratified silt to | ML, SM | A4 0 95-100) 90-100| 70-100 | 40-95 | <16 NP4
very fine sand.
Edwards:
Bd__— o] 0-80 |Muck .. | Pt A-8 0
80-60 |Marl .. . _._|ML,CL A4, A-6 0 100 96-100 | 80-90 |60-80 (. ... .
Fluvaquents and
Ochrepts:
5 0-80 | Variable
Fremont:
FrB—eeeeceee] 010 | Silt loam...__] ML, CL A,lk i—?, 0-10 | 95-100| 90-100 | 80-100 | 70-956 | 85-45 10-20
10-82 Silti loalm, silty | ML, CL A-6,A-4 | 0-10 | 76-100| 70-95 | 65-95 | 50-86 | 25-40 10-20
clay loam,
ghaly silty
clay loam.
82-60 | Channery silt ML, CL, | A-6, A4 0-10 | 70-85 | 65-76 | 55-76 | 46-65 | 25-40 6-16
loam, shaly GC, GM
gilty clay
loam.
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Soil name and
map symbol

Depth

USDA texture

Clagsification

Frag-

Unified

AASHTO

ments
>8
inches

Percentage passing

sieve number—

10 40

200

Liquid
limit

Plas-
ticity
index

Hornell:
* HfB, HfC, HgD,
HHE:

Hornell part.._..

Fremont part.-

* HkD3:

Hornell part....

Fremont part..

- Howard:
HoA, HoB, HoC_..___]

In

0-7
7-33

33-38

38

0-10
10-32

82-60

0-7
7-38

33-38

88

0-10
10-32

82-60

0-9
9-24

24-45

45-72

Silt loam.......__.

Silty clay, silty
clay loam,
shaly silty
clay loam.

Shaly silty
clay, shaly
silty clay
loam, shaly
clay.

Weathered
bedrock.

Silt loam .|

Silt loam, silty
clay loam,
shaly silty
clay loam,

Channery silt
loam, shaly
silty clay
loam.

Silty clay loam..__|

Silty clay, silty
clay loam,
ghaly silty
clay loam,

Shaly silty clay,
shaly silty
clay loam,
shaly clay.

Weathered
bedrock.

Silty clay loam.._]

Silt loam, silty
clay loam,
shaly silty
clay loam,

Channery silt
loam, shaly
silty clay
loam.

Gravelly loam___|

Gravelly loam,
very gravelly
loam.

Very gravelly
loam, very
gravelly
sandy clay
loam, very
gravelly
sandy loam.

Stratified sand
and gravel.

ML, CL
ML, CL:

ML, CL,
GC

ML, CL
ML, CL

ML, CL,
GC, G
ML, CL

ML, CL

ML, CL,
GC

ML, CL
ML, CL

ML, CL,
GG, GM

SM, GM,
ML, OL

GM-GC
GM, GC

GW, GP

A-4, A-6,
AT
A-6, AT

A-6, A-T

A-6, A-T,
A4
A-6, A4

A-6, A4

A4, A-8,
AT
A-6, AT

A-8, AT

A-8, AT,
A4
A-6, A4

A-8,A-4

A-4,A-2,
A-1

A4, A-2,
A-1

A-4, A-2,
A-1

A-1

Pet

0-6

0-6

0-10
0-10

0-10

0-b

0-5

0-10
0-10

0-10

0-5

0-5

5-10

6-16

95-100
80-95

60-80

95-100
76-100

70-85

95-100
80-95

60-80

95-100
76-100

70-86

55-80
25-85

26-6b

2646

90-100
76-90

80-100
66-90
55-76 | 60-76

90-100
70-90

80-100
66-96

65-80 | 55-75

90-100
75-90

80-100
66-90

66-76 | 60-756

90-100
70-956

80-100

66-95

66-80 | 55-76

60-75 | 80-70

26-60 | 20-56

20-50 | 1546

26-40 | 10-30

65-90
60-85

45-70

70-96
50-86

46-70

66-90
60-86

45-70

70-956
650-85

45-70

15-66
1646

10-40

Pet

35-46
36-45

3546

35-45
25-40

25-40

36-46
3545

865-46

865-45
25-40

25-40

26-86
165-25

2640

10-20
10-20

10-20

10-20
10-20

5-16

10-20
10-20

10-20

10-20
10-20

5-15

6-10
5-10

5-20
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TABLE 11.—FE'stimated engineering properties and classifications—Continued

Classification Percentage passing
Soil name and ﬁz?l%; sieve number— Liquid Plas-
1 i AASHT s jci
map symbol Depth | USDA texture Unified SHTO >3 4 10 40 200 limit frlﬁilgi
inches
In Pet Pot
H(i)ward—-vCont. :
HpD:
oward part...| 0-9 Gravelly loam...... Sl\%& El\gL A—z, ?—2, 0-5 65-80 | 50-76 |80-70 | 16-65 | 25-85 6-10
9-24 |Gravelly loam, C, ’ A-4,A-2, | 0-5 25-66 | 25-60 |20-66 | 16—4b6 | 15-25 6-10
}'ery gravelly GM-GC A-1
oam.
24-46 |Very gravelly GM, GC A-4,A-2 | 5-10 | 25-65 | 20-60 |[15—456 | 10-40 | 25-40 5-20
loam, very ~
gravelly sandy
clay loam,
very gravelly
sandy loam,
45-72 |Stratifiedsand {GW,GP |[A-1 6-16 | 26-46 | 25-40 |[10-30 0-5 e | NP
and gravel,
Dunkirk part..|] 0-8 Silt loam........___| ML A4 0 95-100 | 90-100 |76-100 | 65-90 | 20-80 5-10
8-14 |Siltloam...___ . _.|ML, CL A4 0 95-100 | 90-100 |80-100 | 65-90 | 20-30 510
14-39 Silt1 loalm, gilty |ML, CL A-4,A-6 0 95-100 | 90-100 [80-100 | 65-95 | 20-30 b5-16
clay loam,
89-60 |Stratified silt to |ML,SM |A-4 0 956-100 | 90-100 |70-100 | 40-95 | <16 NP4
very fine sand.
! HrB, HrC, HrD:
Howard part_.| 0-9 Gravelly loam..... SMMEI\%L A—ﬁ, ?—2, 0-5 55-80 |50-76 {80-70 | 16-65 | 25-86 5-10
9~24 | Gravelly loam, |GC, ’ A-4,A-2,| 0-5 25-656 | 26-60 |20-556 | 16-456 | 15-26 5-10
1very gravelly GM-GC| A-1
oam.
24-45 | Very gravelly GM,GC |A-4,A-2,| 5-10 | 26-66 | 20-60 |15—45 | 10-40 | 25-40 5-20
loam, very -1
gravelly sandy
clay loam,
very gravelly
sandy loam.
46-72 | Stratified sand |GW,GP |A-1 6-156 | 25-45 | 25-40 |[10-30 0-6 | NP
and gravel.
Madrid part._..| 0-22 |Finesandyloam |ML,SM |A-2, A4 0 80-100 | 76-100 [ 60-90 | 80-90 | 80-40 5-10
22-64 | Gravelly fine SM, ML, | A-2,A-4,| 0-b 60-85 | 46-95 |35-95 | 20-85 | 20-30 5-10
sandy loam, GM -
silt loam.
L HD, HIE,
Howard part_| 0-9 Gravelly loam._.____ SMMEI\%L A-X, 11\-2, 0-5 66-80 | 50-76 |[80-70 | 16-66 | 25-35 5-10
9-24 | Gravelly loam, |GC, ' A-4,A-2,| 0-5 25-65 | 25-60 |20-55 | 16-456 | 165-25 65-10
;'ery gravelly GM-GC ~
oam,
24-45 | Very gravelly GM, GC A—4,A-2,| b5-10 | 25-66 | 20-50 |15-45 | 10-40 | 25-40 5-20
loam, very -1
gravelly sandy
clay loam,
very gravelly
sandy loam.
45-72 | Stratified sand |GW,GP [ A-1 6-16 | 25—-46 | 25-40 | 10-30 -5 | ... NP
and gravel.
Alton part...._| 0-6 Gravelly fine SM, ML, | A-2,A-4 0-5 656-76 | 60-70 (30-65 | 10-60 | <10 NP-3
sandy loam. GM
6-86 | Very gravelly GM,SM | A-2,A4 5-26 | 456-70 | 85-56 | 20-60 | 20-40 | <10 NP-8
loam, very
gravelly
sandy loam.
86-60 | Very gravelly SM, GP A-1 10-26 | 46-60 | 40-650 | 20-36 2-16 | ... .. | NP
sandy loam,
very gravelly
sand.
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Classification Percentage passing
Soil name and -111;1;9;1%; sieve number— Liquid Plas-
1 . o
map symbol | Depth | USDA texture | Unified |AASHTO | "7y . 10 20 | 200 | limit | ety
inches
In Peot Pot
Kanona:
KaA, KaB, KaD_.._..| 0-8 Silty clay loam...|ML,CL |A-6, A-7 5-10 |80-956 |(76-90 |70-90 | 66-80 |30-50 15-20
8-30 |Shaly silty clay, | ML, CL, [A-6, A-T7 b5-10 | 56-90 |50-90 |45-90 | 40-85 |80-50 165-20
gilty clay GM, GC
l(l)am, silty
clay.
80-72 [Shaly silty clay, | ML,CL, |A-6,A-7,| 5-10 |56-85 |85-80 | 85-80 | 80-80 |30-50 16-20
silty clay, GM, GC A-2
silty clay
loam.
Lackawanna:
(1. 9 ! o — 0-7 Channery silt GM, ML, |A-2 A4 0-16 | 40-90 |40-76 | 85-76 | 20-60
loam. CL, SM,
SM-SC
7-27 (Channery silt GM, ML, |A-2,A-4,| 0-20 | 40-90 |40-76 | 25-70 | 15-60 (20-85 1-14
loam, CL, S A-6
channery
sandy loam.
27-60 |Flaggy silt GM, SM, |A-2,A-4,| 0-20 |b50-96 |40-76 | 26-76 | 16-70 |15-35 <12
loam, ML, CL A-6
channery silt
loam,
channery
sandy loam.
ne:
Lackawanna
part. 0-7 Extremely stony | ML, CL, |A-4, A-2 5-20 | 40-100 | 40-95 | 85-90 | 20-85
silt loam. GM, SM
7-27 |Channery silt GM, ML, (A-2,A-4,| 0-20 | 40-80 |40-76 | 26-70 | 16-60 |20-35 1-14
loam, CL, SM A-6
channery
sandy loam.
27-60 |Flaggy silt GM,SM, |A-2,A-4,| 0-20 |b50-85 |40-76 | 26-76 | 16-66 |16-36 <12
loam, ML, CL A-6
channery silt
loam,
channery
sandy loam.
Wellsboro
part. 0-7 Extremely stony | ML, CL, |A-4, A-2 8-20 | 70-100 | 65-76 | 60-75 | 80-70
silt loam. SM
7-18 | Channery silt SC,ML, |A-2 A-4 0-16 | 70-100 | 60-756 | B6—75 | 80-70 |15-40 |NP-10
loam, CL, SM
channery
loam.
18-60 | Channery silt GM, ML, |A-2,A-4 | 0-20 |55-90 |[45-70 | 85-66 | 26-65 |15-30 [NP-10
loam, CL, SM
channery
loam.
Lordstown:
loB,LoCooooeeee o} 0-9 Chlannery gilt ML,GM |A+4 6-10 | 66-85 | 50-76 | 60-76 | 40-65 | <30 NP4
oam,
9-27 Veq{*tclhannery ML,GM |A-4,A-2 5-10 | 66-856 | 40-75 | 85-76 | 26-66 | <80 NP4
silt loam,
channery very
fine sandy
loam.
27-36 | Very flaggy silt | ML, GM | A-2, A4 6-26 | 40-76 | 80-70 | 25-70 | 15-60 | <30 NP4
oam,
channery fine
sandy loam.
86 Unweathered
bedrock.
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TABLE 11.—E'stimated engineering properties and classifications—Continued

Classification . Percentage passing
Soil name and I:Fr‘lz!:lgf;; sieve number— Liquid Plas-
R iqui )
‘map symbol Depth | USDA texture Unified | AASHTO >3 4 10 0 200 limit !‘J((!ilty
inches ndex
In Pet Pet
Lordstown—Cont.:
 LRE, LRF:
Lordstown
part. 0-9 Chlannery silt ML,GM |A-4 6-10 | 65-86 |b60-76 |50-76 | 40-656 | <80 NP-4
oam.
9-27 Vez:;lrttihannery ML,GM |A-4,A-2 6-10 | 65-85 | 40-76 |35-756 | 25-65 | <80 NP4
silt loam,
channery very
fine sandy
loam.
27-36 |Very flaggy silt | ML, GM |A-2, A4 5-25 | 40-76 | 80-70 | 25-70 | 16-60 | <80 NP-4
oam
cham’tery fine
sandy loam.
86 Unweathered
bedrock.
Arnot part__.___ 07 Chlannery silt ML,GM |A-2,A-4 6-10 | 66-76 |45-70 |40-65 | 80-60 | 10-30 2-4
oam.
7-17 Veg{tﬁhannery ML,GM | A-2,A-4 | 10-26 | 60-65 | 40-60 | 85-565 | 80-56 | 10-30 2-4
silt loam,
very channery
loam.
17 Unweathered
bedrock.
N 0-22 |Fine sandy loam.| ML, SM | A-2, A-4
MaB, MaC_oeoo] ine sandy loam.. 3 -2, A- 0 80-100 | 75-100 | 50-90 | 30-90 | 30-40 B-1
22-64 | Gravelly fine SM, ML, |A-2,A-4,| 0-5 60-85 |45-95 |385-95 | 20-85 | 20-30 5—18
sandy loam, GM -
silt loam.
Mardin:
MdB, MdC, MdD,
MdD3. 0-19 Chlannery silt GI\(!I:,Ll M(Iil(’_‘, A-4 6-10 | 656-76 | 65-80 | 60-80 | 50-60 | 25-35 65-10
oam. s
19-60 | Channery loam, | GM, ML, | A-2,A-4 | 10-26 | 66-76 | 50-70 | 40-70 | 80-65 | 20-30 65-10
channery silt CL, GC
loam, very
channery
loam.
1 MhC3:
Mardin part_..] 0-19 Chlannery silt GI\(I:,L M(I}‘b A4 6-10 | 66-756 | 65-80 | 60-80 | 50-60 | 25-85 65-10
oam. .
19-60 | Channery loam, | GM, ML, | A-2, A-4 | 10-26 | 55-76 | 50-70 | 40-70 | 80-65 | 20-30 5-10
channery silt CL, GC
loam, very
channery
loam,
Ovid part_....| 0-16 |Siltloam ... JML,CL A—Ai, 7A—6, 0 90-100 | 85-100 | 76-96 | 60-90 | 85-45 5-16
15-84 | Silty clay loam, | CL, ML A—4, A-6 0-5 66-100 | 65-95 | 60-95 | 65-90 | 25-85 6-15
gravelly silt
loam.
84-60 | Silty clay loam, | CL, ML A—4, A-6 0-6 66-90 | 65-90 | 60-85 | 50-80 | 20-85 5-15
gravelly silt
loam.
! MnB, MnC:
Mardin part...] 0-9 Channery silt ML,CL | A-4 0-5 80-90 | 76-90 | 66-90 | 55-80 | 25-85 65-10
oam,
9-19 Chlannery silt Gl\é,L Mé.b A-4 6-10 | 56-76 | 65-80 | 60-80 | 50-65 | 20-80 5-10
oam, y
19-60 | Channery loam, | GM, ML, | A4, A-2 | 10-25 | 65-76 | 50-70 | 40-70 | 30-65 | 20-30 510
channery silt CL, GC
loam, very
channery
Joam.,
60-70 | Silt loam, silty | ML, CL, | A—4, A-5, 0 96-100( 95-100| 80-100| 45-90 | 15-45 65-26
clay loam, SM -6,
very fine A-7
sandy loam.
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Classification Percentage passing
Soil name and rlillgxgt.; sieve number— Liquid Plas-
i an : o
map symbol Depth | USDA texture Unified |AASHTO >3 limit :’,rllt(:ilgi
inches 4 10 40 200
In Pet Pot
Mardin—Cont.:
* MnB, MnC~Cont,:
Volusia part._._.. 0-17 Channery silt Ml.é, CL, A—4, A-T 0-6 80-90 |[176-90 | 66-90 |656-80 | 3045 6-15
loam. L
7-16 | Channery silt GM, ML, |A-2 A4 5-10 |60-90 |56-85 | 45-85 |85-76 | 16-30 6-10
loam, CL, GC
channery
loam,
gravelly loam.
16-46 |Channery silt GM, ML, |A-2,A-4 | 10-26 |55-80 |50-70 |(40-65 |B80-60 | 20-80 5~10
loam, CL, GC
channery
loam, very
i:hannery
oam,
46-60 | Channery loam, y A-2, A-4 | 10-25 |55-80 |60-70 | 40-65 |(80-60 | 20-80 5-10
very channery| CL-ML,
loam, GM-GC,
channery GC
gilt loam,
60-70 | Silt loam, silty | ML,CL, [A—4,A-5, 0 95-100 | 96—100 | 80—100 { 46-90 | 15-45 525
clay loam, SM A-6,
very fine A-T
sandy loam.
Middlebury:
Mpeeoooeee | 0-12 (Siltloam..... ] ML,SM (A4 0 85-100 | 75-100 | 65-100 | 456-85 | <20 NP-4
12-41 | Silt loam, loam, | ML, SM |A—4, A-2 0 80-100 | 70-100 | 50-100 | 30-85 | <20 NP-4
gravelly fine
sandy loam.
41-61 |Very gravelly GP-GM, |A-1 10-26 |456-60 |40-50 |20-40 2-16 | ... NP
loamy sand. GM, SM
Morris:
MrB, MrC.oe....__._.| 0-1B Chlannery silt MIS., IéJL, A4 0-10 |[80-100 (60-76 |b65-76 |45-70 |20-80 1-8
oam,
16-60 | Channery silt GM, GM, |A-2, A4 0-20 |60-95 |B60-76 |40-76 |{80-70 | 15-26 1-6
loam, CL, SM
channery
loam.
MSB. e 0-16 Exltremely stony Gl\é,LMé., A-4, A-2 5-20 | 60-96 | 65-76 | 40-70 |85-65 | 20-80 1-8
oam,
16-60 | Channery loam, | GM, ML, A-2, A4 0-20 | 60-95 | 50-76 | 40-75 |80-70 | 15-25 1-8
channery silt L, SM
loam.
Niagara:
NgB___ | 0-16 |Siltloam .1 ML, CL A4 0 95-100 | 90-100 | 70-95 | 50-90 | 8645 5-15
16—42 Sill;l loalm, silty ML, CL A4 0 95-100 | 96-100 | 80-100 | 656-956 | 1526 2-10
clay loam,
42-60 | Stratified silt ML, SM |A-4,A-2 965-100 | 96-100 { 70-100 | 80-95 | <16 NP4
and very fine
sand.
Ochrepts and
Orthents:
OC e 0-60 | Variable
Oquaga:
OgB, OgC, OgD_.._.. 0-17 Chlannery silt ML, GM A-4,A-2 6-10 | 650-86 | 40-70 | 85-70 |26-65 <26 NP-6
oam.
17-32 | Very channery | GM, ML |A-1,A-2,| 10-25 | 85-70 | 25-60 | 20-60 |15-556 | <26 NP-6
loam, very A4
channery silt
loam,
channery silt
loam.,
32 Unweathered
bedrock.
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TABLE 11.—Fstimated engineering properties and classifications—Continued

L Classification Percentage passing
Soil and b sieve number— Liquid | Elas-
oil name . .o
mop symbol | Depth | USDA texture | Unified | AASHTO | "7y . 10 m 200 | limit | fcity
inches
In Pet Pet
Ovid:
OB, OVC.. .. 0-16 |[Siltloam___.__.___ — MIé,LSM, A-4, A-6, 0 90-100 [85-100 |60-95 |40-90 | 85-45 5-15
16-84 |[Silty clay loam, |CL, ML A4, A-6 0-6 65-100 [65-95 |60-95 | 55-90 | 25-36 6-16
gravelly silt
loam,
84-60 |Silty clay loam, |CL, ML, | A-4, A-6, 0-6 556-90 (50-90 |40-86 | 80-80 | 20-85 6-16
ravelly silt GC A-2
oam.
- Palms:
POeeeeeeeeeeeeen] 021 [Muck..... Pt A-8
21-60 |Clay loam, silt |[CL-ML, | A-4, A-8 0 95-100 |95-100 [70-95 | 40-80 | 12-30 6-12
loam, fine CL, SM
sandy loam.
Red Hook:
RA e 0-6 Siltloam..._ .. Mlé, I?M, A4 0-6 80-96 |75-90 [66-90 |45-80 | 20-40 2-4
6-22 |[Siltloam, loam, ML, SM, | A-1,A-2,| 0-6 60-90 |66-90 |85-90 | 20-80 | 20-30 2-4
gravelly GM A-4
sandy loam.
22-60 [ Gravelly loam, GM, ML, | A-1,A-2,| b5-10 | 60-90 |55-80 |85-80 | 20-70 | 20-30 2-4
gravelly silt SM A4
loam, gravelly
sandy loam.
Seio:
SCeeeen] 0-9 Silt loam ... .. ML A4 0 100 985-100 | 90-100 | 60-90 | 10-40 2-6
9-42 | Silt loam,very |ML A4 0 100 95-100 | 90-100 | 60-90 | 10-30 | NP-6
fine sandy
loam.
42-60 | Stratified very |ML,SM, | A4, A-2, 0 36-100 |80-50 |15-85 2-80 | <26 NP4
gravelly sand SP A-1
to silt loam.
Tioga:
L 1> T 0-10 |(Siltloam....... ... ML,SM |A-4 0 100 95-100 | 65-95 | 40-85 | <16 NP-4
10-60 | Silt loam, fine ML,SM | A4 0 100 95-100 | 65-95 | 40-85 | <15 NP-2
sandy loam,
loam.
Tuller:
TuB, TUC e 0-6 Chlannery silt GM,SM | A-2,A-4 6-10 | 66-76 |45-55 |40-56 | 85-50 | 10-30 2-4
oam.
6-18 Vez:ﬂclhannery GM,SM | A-2,A-4 | 10-20 | 50-70 )45-55 |40-55 | 85-50 | 10-80 2-4
silt loam.
13 | Unweathered
bedrock.
Unadilla:
UNeee ) 0-8 Silt loam..__...____] ML A4 0 100 96-100 | 90-100 | 60-90 | 10-20 2.4
8-41 | Silt loam, very |ML A4 0 100 95-100 | 90-100 | 60-90 | 10-20 2-4
fine sandy
loam.
41-60 | Very gravelly GP,GM, | A-1,A-2,| 0-5 45-100 | 40-95 | 20-90 0-70 | ... | NP
sandy loam, ML A4
very gravelly
sand, silt
loam.
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Classification Percentage passing
Soil name and Fnr;xg{:-s sieve numbet— Liquid Plas-
map symbol Depth | USDA texture Unified | AASHTO >3 4 10 40 200 limit frlliil:i
inches
In Pet Pet
Volusia:
VoB, VoC, VoD........| -7 Chlannery silt Gl\é, Mé;é A4 5-10 |65-80 |60-80 [50-80 |40-70 |30-40 5-10
oam, y
7-16 |Channery silt GM, ML, (A-4 6-10 |60-85 |[b6-85 |45-85 | 85-80 |15-26 5-10
loam, CL, GC
channery
loam, silty
clay foam.
16-46 |Channery silt GM,ML, | A4 5-10 |65-90 |60-85 |60-85 | 40-80 |20-30 5-10
loam, CL, GC
channery
loam, silty
clay loam.
46-62 |Channery loam, | GM-GC, | A-2,A-4 5-256 | 45-90 |85-80 | 80-80 | 25-70 | 20-30 5-10
very channery y
loam, CL-ML,
channery CL
silt loam.
Wallington:
(TR | X Silt loam...______|ML A-4 0 95-100 | 90-100 | 85-100 | 55-90 | 20-30 14
8-12 |Very fine sandy | ML A-4 0 100 |95-100 |90-100 | 65-90 | 10-20 14
loam, silt
loam.
12-38 |Very fine sandy | ML A-4 0 100 95-100 | 90-100 | 66-90 | 10-20 1-4
loam, silt
loam.
38-62 |Stratifiedsiltto | ML,SM |A-4 0 95-100 |90-100 | 65-956 | 40-90 | <10 NP-4
very fine sand,
very fine
sandy loam.
Warners:
Weoooeee) 0-18  |Silt loam...___] Mlé, I.?L' A-7, A-b 0 965-100 | 95-100 | 90-100| 70-95 | 42-60 5-15
18-60 |Marl 0
Wayland:
Wiy 0-8 Silt loam________ M16 I(‘}L, A-17, A-b 0 100 95-100 | 90-100 | 70-95 | 40-60 5-16
847 Silt'i loalm, silty | ML, CL A-6, A4 0 100 95-100 | 90-100| 70-956 | 20-40 5-16
clay loam.
47-60 | Stratified silt ML, CL, A4 0 100 95-100 | 70-95 | 40-90 | 16-40 | NP-10
and very fine SM
sand.
Wellsboro:
WoB, WoC, WoD_...| 0-7 Chlannery silt Mlé, I\gL’ A-2, A4 0-15 | 70-90 |65-76 | 60-76 | 80-70
oam,
7-18 |Channery silt ML, CL, A-2, A4 0-15 | 70-100 | 60-76 | 65-76 | 80-70 | 16-25 6-10
loam, SM, §C
channery
loam.
18-60 | Channery silt SM,GM, | A-2,A-4 | 0-20 | b55-90 |45-70 |85-656 | 25-60 | 15-30 | NP-10
loam, ML, CL
channery
loam,

' This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and
behavior of the whole mapping unit.
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gravel or other particles coarser than sand, an appro-
priate modifier is added, for example, “gravelly loam.”
Other texture terms used by USDA are defined in the
Glossary.

The two systems commonly used in classifying soils
for engineering use are the Unified Soil Classification
System (Unified) (2) and that of the American As-
sociation of State Highway and Transportation Of-
ficials (AASHTO) (1). In table 11 soils in the survey
area are classified according to both systems (6).

The Unified system classifies soils according to prop-
erties that affect their use as construction material.
Soils are classified according to grain-size distribution
of the fraction less than 8 inches in diameter, plasticity
index, liquid limit, and organic-matter content. Soils are
grouped into 15 classes—eight classes of coarse-grained
soils, identified as GW, GP, GM, GC, SW, SP, SM, and
SC; six classes of fine-grained soils, identified as ML,
CL, OL, MH, CH, and OH; and one class of highly
organic soils, identified as Pt. Soils on the borderline
between two classes have a dual classification symbol,
for example CL-ML.

The AASHTO system classifies soils according to
those properties that affect their use in highway con-
struction and maintenance. In this system a mineral
soil is classified as one of seven basic groups ranging
from A-1 through A-7 on the basis of grain-size distri-
bution, liquid limit, and plasticity index. Soils in group
A-1 are coarse grained and low in content of fines. At
the other extreme, in group A-7, are fine-grained soils.
Highly organic soils are classified as A-8 on the basis
of visual inspection.

When laboratory data are available, the A-1, A-2,
and A-7 groups are further classified as follows: A-
1-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6.
As an additional refinement, the desirability of soils
as subgrade material can be indicated by a group index
number. These numbers range from 0 for the best
subgrade material to 20 or more for the poorest. The
estimated classification, without group index numbers,
is given in table 11. Also in table 11 the percentage,
by weight, of cobbles or the rock fragments more thap
8 inches in diameter are estimated for each major hori-
zon. These estimates are determined largely by ob-
serving volume percentage in the field and then con-
verting it, by formula, to weight percentage.

Percentage of the soil material less than 8 inches in
diameter that passes each of four standard sieves is
estimated for each major horizon. The estimates are
based on tests of soils that were sampled in the sur-
vey area and in nearby areas and on field estimates
from many borings made during the survey.

Liquid limit and plasticity index indicate the effect
of water on the strength and consistency of soil. These
indexes are used in both the Unified and the AASHTO
soil classification systems. They are also used as in-
dicators in making general predictions of soil be-
havoir.

Range in liquid limit and plasticity index are esti-
mated on the basis of test data from the survey area
or from nearby areas and observations of the many
goil borings made during the survey.

Physical and chemical properties

Table 12 shows estimated values for several soil
characteristics and features that affect behavior of
goils in engineering uses. These estimates are given
for each major horizon, at the depths indicated, in the
representative profile of each soil. The estimates are
based on field observations and on test data for these
and similar soils.

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

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

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

Shrink-swell potential depends mainly on the amount
and kind of clay in the soil. Laboratory measurements
of the swelling of undisturbed clods were made for
many soils. For others it was estimated on the basis
of the kind of clay and on measurements of similar
soils. Size of imposed loadings and the magnitude of
changes in soil moisture content are also important
factors that influence the swelling of soils. Shrinking
and swelling of some soils can cause damage to build-
ing foundations, basement walls, roads, and other
structures unless special designs are used. A high
shrink-swell potential indicates that special design and
added expense may be required if the planned use of
the soil will not tolerate large volume changes.

Risk of corrosion, as used in table 12, pertains to
potential soil-induced chemical action that dissolves or
weakens uncoated steel or concrete. The rate of cor-
rosion of uncoated steel is related to soil moisture, par-
ticle-size distribution, total acidity, and electrical con-
ductivity of the soil material. The rating of soils for
corrosivity to concrete is based mainly on the sulfate
content, soil texture, and acidity. Protective measures
for steel or more resistant concrete help to avoid or
minimize damage resulting from the corrosion. Instal-
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[Dashes indicate data were not available, The symbol < means less than; > means greater than. The erosion tolerance factor (T)
is for the entire profile. Absence of an entry means data were not estimated]

. Available . Shrink- Risk of corrosion Erosion
S i Depth | Permes- | “water | S| Cswell  [TUncoated | gonerete eSS
P 8y capacity @ potential steel oncre K T
In In/hy In/in oH
Alden:
Aa 0-8 0.6-2.0 0.16-0.22 Low.
8-26 0.2-0.6 0.14-0.20 A Low.. |
25-60 0.2-0.6 0.08-0.16 JLowo ]
Alton:
AlA, AlB. 0-6 2.0-6.0 0.04-0.14 4.6-5.6 Low. Low. High 0.17 8
6-36 2.0-6.0 0.04-0.09 5.6-7.8 Low. Low Moderate...| 0.17
86-60 <6.0 0.02-0.04 6.6-7.8 Low. Low Low 0.17
Arnot:
ARC 0-7 0.6-2.0 0.10-0.16 4.5-6.0 Low. Low High .| 020 2
71—717 0.6-2.0 0.08-0.12 4.5-6.0 Low. Low. High 0.17
Atherton:
At 0-22 0.6-2.0 0.16-0.21 5.1-7.8 Low. High Low.
22-60 0.6-2.0 0.10-0.19 5.6-7.8 Low. High Low.
Bath:
BaB, BaC, BaD, BBE..........._. " 0-28 0.6-2.0 0.10-0.20 4.6-6.0 Moderate....| Moderate....| 0.17 3
23-31 0.6-2.0 0.08-0.18 4.6-6.0 —{Moderate.....] Moderate....| 0.28
81-41 0.06-0.2 0.00-0.06 4.5-6.6 Moderat Moderate_._| 0.28
41-60 0.06—-0.2 R 5.1-7.8 Moderate.....] Moderate.....| 0.28
Braceville:
BrA, BrB. 0-8 0.2-2.0 0.08-0.12 4.6-8.0 Low. | Moderate..._| Moderate._.| 0.20 8-2
8-24 0.2-2.0 0.08-0.12 4.5-6.0 Low.. . .. _| Moderate....} Moderate....] 0.20
24-36 0.06-0.6 0.06-0.10 4.5-6.0 Lowoeeeee Moderate.... Moderate..... 0.28
86-60 2.0-20 0.03-0.06 6.1-6.6 Low.ooe . Moderate._._] Moderate.._.. 0.17
Canandaigua:
Ca 0-9 0.6-2.0 0.20-0.36 5.6-7.8 Low. High Low. 0.49 8
9-26 0.2-0.6 0.19-0.20 6.1-7.8 Low. High Low 0.49
26-60 0.2-0.6 0.19-0.20 6.6-8.4 Low. High Low. 0.49
Canaseraga:
CbB, ChbCommeee " 0-28 0.6-2.0 0.17-0.21 4.5-6.0 Low......__.Moderate....| Moderate....| 0.49 8
28-62 0.06-0.2 0.02-0.04 5.1-7.8 Low............| Moderate_.._| Low..........] 0.28
Carlisle:
Ce 0-70 6.0-20 0.85-0.45 5.6-7.8 High Low
70-99 7.9-84
Chenango:
Ch 0-8 2.0-6.0 0.08-0.15 4.6-5.5 Low. Low. Moderate..... 0.17 8
8-34 2.0-6.0 0.05-0.14 4.6-6.0 Low. Low Moderate..{ 0.17
84-60 6.0-20 0.04-0.11 5.1-6.6 Low. Low Moderate.....] 0.17
Chippewa:
ck 0-13 0.6-2.0 0.11-0.18 4.5-56.6 Low. High Moderate._..| 0.24 8
18-40 <0.06 0.01-0.02 5.1-6.6 Low High Moderate.....| 0.28
40-64 <0.08 0.01-0.02 5.6-17.3 Low High Low 0.28
Collamer:
CoC 0-11 0.6-2.0 0.14-0.21 5.1-7.3 Low . . | Moderate_.._ 0.45 8
11-39 0.2-0.6 0.16-0.20 5.6-7.3 Low .. .| Moderate..._] 0.48
89-60 0.2-0.6 0.12-0.20 6.1-74 Low.oe . Moderate.....| 0.64
Dunkirk:
DuC, DUD e 0-8 0.0-2.0 0.16-0.21 5.1-7.8 Low. Low Low. 0.49 8
8-14 0.6-2.0 0.16-0.20 6.1-7.3 Low. Low Low 0.43
14-39 0.2-0.6 0.16-0.20 65.6-7.8 Low. Low Low 0.48
89-60 0.2-0.6 0.12-0.20 6.1-7.8 Low Low. Low 0.64
Edwards:
Ed 0-80 6.0-20 0.85-0.46 5.6-7.8 High Low
80-60 7484 High Low.
Fluvaquents and
Ochrepts:
FL 0-60
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TABLE 12.—FE'stimated physical and chemical properties—Continued

. Available . Shrink- Risk of corrosion Erosion
Soil name and Permea- Soil 1 factors
map symbol Depth bility c;;'f;ﬁ’t'y reaction | ATl U“sct‘;zfed Concrete [ T
In In/kr In/in oH
Fremont: . .
FrB. 0-10 0.6-2.0 0.17-0.21 4.6-6.0 Low High High 0.832 8
10-32 0.2-2.0 0.12-0.19 4.6-6.0 Low High High 0.28
82-60 <0.2 0.11-0.16 b5.6-7.3 Low High High 0.43
Hornell:
1 HfB, HIC, HgD, HHE:
Hornellpart..______ . 0-7 0.6-2.0 0.16-0.21 8.6-6.6 Low High High 0.48 8
7-88 0.2-0.6 0.11-0.18 4.6-5.6 Moderate____| High High 0.28
38538 <0.06 0.07-0.13 4.6-b.b Moderate.___| High High 0.17
Fremontpart...... .. 0-10 0.6-2.0 0.17-0.21 4.5-6.0 Low High High 0.32 8
10-82 0.2-2.0 0.12-0.19 4.5-6.0 Low High High 0.28
82-60 <0.2 0.11<0.16 6.6-7.8 Low High High 0.48
1 HkD3: .
Hornellpart .. 0-7 0.6-2.0 0.16-0.21 8.6-6.5 Low High High 0.43 8
7-38 0.2-0.6 0.11-0.18 4.56-5.6 Moderate_...| High High 0.28
83-38 <0.06 0.07-0.18 4.5-5.6 Moderate.....] High High__.. 0.17
88
Fremont part.__..__.___. 0-10 0.6-2.0 0.17-0.21 4.56-6.0 Low. High High 0.32 8
10-32 0.2-2.0 0.12-0.19 4.56-6.0 Low. High High 0.28
82-60 <0.2 0.11-0.16 5.6-7.3 Low. High High 0.48
Howard:
HoA, HoB, HoC.. ... ... 0-9 0.6-6.0 0.07-0.16 5.6-7.8 Low. Low Low 0.17 8
0-24 0.6-6.0 0.06-0.12 5.6-7.3 Low Low Low. 0.17
24-46 0.6-6.0 0.05-0.08 5.6-7.8 Low Low Low 0.17
45-72 >20. 0.01-0.02 7.4-84 Low Low Low 0.17
* HpD:
Howard part ... 0-9 0.6-6.0 0.07-0.15 5.6-7.8 Low Low Low. 0.17 8
9-24 0.6-6.0 0.06-0.12 5.6-7.3 Low Low Low 0.17
24-45 0.6-6.0 0.05-0.08 5.6-7.3 Low Low Low 0.17
46-72 >20, 0.01-0.02 7.4-8.4 Low. Low Low 0.17
Dunkirkpart____...______| 0-8 0.6-2.0 0.16-0.21 65.1-7.83 | Low Low Low 0.49 8
8-14 0.6-2.0 0.16-0.20 5.1-7.83 Low. Low Low 0.48
14-89 0.2-0.6 0.16-0.20 5.6-7.8 Low Low. Low 0.48
89-60 0.2-0.8 0.12-0.20 6.1-7.8 Low. Low Low 0.64
1 HrB, HrC, HrD:
Howard part... ... | 0-9 0.6-6.0 0.07-0.16 6.6-7.8 Low. Low Low. . ... 0.17 8
9-24 0.6-6.0 0.06-0.12 5.6-7.8 Low Low Low 0.17
24-45 0.6-6.0 0.06-0.08 5.6-7.3 Low. Low Low 0.17
45-72 >20. 0.01-0.02 7.4-8.4 Low. Low. Low..... 0.17
Madrid part.__________| 0-22 0.6-2.0 0.11-0.19 5.1-6.56 Low Low. Moderate...| 0.82 8
22-64 0.2-0.6 0.08-0.14 6.1-7.8 | Low Low Low. ...} 048
1 HtD, HtE: :
Howard part... ... 0-9 0.6-6.0 0.07-0.15 5.6-7.3 | Low Low Low 0.17 8
9-24 0.6-6.0 0.06-0.12 5.6-7.8 Low. Low Low. 0.17
24-46 0.6-6.0 0.05-0.08 5.6-7.8 Low Low Low. 0.17
46-72 >20. 0.01-0.02 7484 | Low Low. Low 0.17
Altonpart .. 0-6 2.0-6.0 0.04-0.14. 4.5-5.6 Low. Low. High 0.17 8
6-36 2.0-6.0 0.04-0.09 5.6-7.8 Low Low Moderate ._.] 0.17
86-60 >6.0 0.02-0.04 6.6-7.8 Low. Low. Low 0.17
Kanona:
KaA, KaB, KaD__. | 0-8 0.2-2.0 0.14-0.19 5.6-6.6 Low High Moderate._._| 0.48 8
8-30 0.2-2.0 0.07-0.16 5.6-6.6 Moderate .| High________ Moderate__..| 0.17
30-72 0.06-0.2 0.47-0.14 5.6-6.56 Moderate | High_________| Moderate._..__| 0.17
Lackawanna:
LaB, LaC 0-7 0.6-2.0 0.10-0.14 4.6-5.6 Low Low Moderate .. { 0.17 8-2
7-27 0.6-2.0 0.10-0.14 4.6-56.6 Low Low Moderate.....] 0.28
27-60 0.06-0.2 0.06-0.12 4.5-6.0 Low. Low. Moderate___} 0.28
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s Available . Shrink- Risk of corrosion Erosion
Src;:;. m;me l?olid Depth P%!i'{?t? i water ref&ilon swell Uncoated Concrete factors
p sym capacity potential steel oncre K T
In In/hr In/in pH
Lalckawamla—Cont. :
LCe
Lackawanna part.. 0.7 0.6-2.0 0.10-0.16 4.:6-5.5 Low Low Moderate.....| 0.17 3-2
7-27 0.6-2.0 0.10-0.16 4.6-5.5 Low Low. Moderate..._. 0.28
27-60 0.06-0.2 0.06-0.12 4.6~6.0 Low. Low Moderate...| 0.28
Wellsboro part ... 0-7 0.6-2.0 0.10-0.14 4.5-6.0 Low High Moderate..__] 0.20 8-2
7-18 0.6-2.0 0.10-0.14 4.5-6.0 Low. High Moderate.....| 0.28
18-60 0.06-0.2 0.06-0.10 4.5-6.0 Low. High Moderate_....| 0.28
Lordstown:
LoB, LoC 0-9 0.6-2.0 0.11-0.17 4.6-5.6 Low. Low High 0.20 8
9-27 0.6-2.0 0.10-0.16 4.5-5.6 Low Low. High 0.28
27—:;32 0.6-2.0 0.06-0.14 5.1-6.0 Low. Low. Moderate....{ 0.28
L LRE, LRF:
Lordstown part.__.__.___. 0-9 0.6-2.0 0.11-0.17 4.56-5.5 Low Low. High_...___.1 020 8
9-27 0.6-2.0 0.10-0.16 4.6-5.5 Low. Low. High 0.28
27—33 0.6-2.0 0.05-0.14 5.1-6.0 Low Low. Moderate_...| 0.28
Arnot part........_..._. - 0-7 0.6-2.0 0.10-0.15 4.5-6.0 Low. Low High 0.20 2
7—%7'7 0.6-2.0 0.08-0.12 4.5-6.0 Low Low High 0.17
Madrid:
MaB, MaCooo . 0-22 0.6-2.0 0.11-0.19 65.1-6.6 Low Low. Moderate... ] 0.32 3
22-64 0.2-0.6 0.08-0.14 6.1-7.8 Low Low Low. 0.43
Mardin:
MdB, MdC, MdD, MdD3...._..... 0-19 0.6-2.0 0.11-0.17 4.6-6.0 Low_ .| Moderate.____| Moderate._.._] 0.20 3
19-60 0.06-0.2 0.01-0.03 4.6-7.8 Low............] Moderate..._ Moderate.....] 0.28
1 MhC3:
Mardinpart........ . 0-19 0.6-2.0 0.11-0.17 4.5-6.0 Low. —.] Moderate._._| Moderate_...| 0.20 8
19-60 0.06-0.2 0.01-0.03 4.6-7.8 Low....._.] Moderate. ... Moderate.....] 0.28
Ovidpart.... 0-15 0.6-2.0 0.13-0.21 5.6-1.8 Low. High Low 0.87 8
165-34 0.2-0.6 0.09-0.16 5.6-7.8 Moderate....| High Low. 0.28
384-60 0.06-0.2 0.11-0.17 7.4-8.4 Low High Low 0.28
4 MnB, MnC:
Mardin part....___ .. 0-9 0.6-2.0 0.14-0.19 4.6-6.0 Low_...__| Moderate .| Moderate_.__| 0.28 8
9-19 0.6-2.0 0.09-0.16 4.6-6.0 Low. .| Moderate.-.ﬁ Moderate..._{ 0.28
19-60 0.06--0.2 0.01-0.03 4.5-6.6 Low.......___| Moderate..... Moderate_| 0.28
60-70 0.06-0.2 0.15-0.20 5.1-8.4 Low High Low 0.64
Volusiapart.._.___..| 0-7 0.6-2.0 0.14-0.19 4.6-5.6 Low. High Moderate_._| 0.32 8
7-16 0.6-2.0 0.09-0.16 4.5-6.0 Low. High Moderate__.| 0.43
16-46 <0.2 0.01-0.02 5.1-7.8 Low High Moderate....] 0.28
46-60 <£0.2 0.01-0.02 b5.1-7.8 Low High Low 0.28
60-70 0.06-0.2 0.16-0.20 5.1-7.8 Low High Low 0.64
Middlebury:
p 0-12 0.6-2.0 0.14-0.21 5.1-6.0 Low......___.] Moderate....}| Moderate
12-41 0.6-2.0 0.10-0.20 5.6-6.5 Low.......___| Moderate... Low. .|
41-61 >6.0 0.02-0.04 5.6-6.5 Low.........] Moderate .| Low.....___..| .. .
Morris:
MrB, MrC. 0-16 0.6-2.0 0.12-0.16 4.5-6.0 Low. High Moderate_....| 0.32 3-2
15-60 0.06-0.6 0.06-0.08 6.1-6.5 Low. High Moderate...__| 0.28
MSB 0-15 0.6-2.0 0.12-0.16 4.65-6.0 Low. High Moderate....] 0.24 3-2
16-60 0.06-0.6 0.06-0.08 5.1-6.6 Low. High Moderate..... 0.28
Niagara:
NgB 0-16 0.6-2.0 0.17-0.22 5.6-7.8 Low. High Low 0.49 3
16-42 0.2-0.6 0.16-0.20 5.6-7.8 Low High Low 0.43
42-60 0.2-0.6 0.12-0.20 6.6-7.8 Low. High Low. 0.64
Ochrepts and Orthents:
[o'e 0-60
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TABLE 12.—FE'stimated physical and chemical properties—Continued

. Available . Shrink- Risk of corrosion Erosion
Soil name l;mld Depth ngmea' water resgtli]on swell Uncoated | factors
map symbo y capacity potential steel oncrete K T
In In/hr In/in pH
Oquaga:
OgB, OgC, OgD_eceee .| 0-17 0.6-2.0 0.08-0.17 45-6.6 | Low Low Moderate_..] 0.24 8
17—3% 0.6-2.0 0.04-0.12 4.6-5.6 Low Low. Moderate...... 0.28
Ovid:
OB, OVCooee ] 0-16 0.6-2.0 0.13-0.21 5.6-7.8 Low High Low. 0.87 8
15-34 0.2-0.6 0.09-0.16 b.6-7.8 Moderate_....| High Low. 0.28
84-60 0.06-0.2 0.11-0.17 74-84 Low High Low. 0.28
Palms:
Pa 0-21 0.6-20 0.35-0.45 65.1-6.6 High High
21-60 0.6-2.0 0.16-0.20 6.1-8.4 Low. High Low
Red Hook:
Rh 0-6 0.6-2.0 0.14-0.19 5.1-6.5 Low High Moderate....] 0.49 8
6-22 0.6-2.0 0.04-0.17 5.6-7.8 Low High Low 0.43
22-60 0.2-2.0 0.04-0.11 5.6-7.3 Low. High Low. 0.48
Selo:
Sc 0-9 0.6-2.0 0.18-0.21 4.6-6.0 Low_..... | Moderate..._| Moderate__..| 0.49 8
9-42 0.6-2.0 0.17-0.20 4.5-6.0 Low .. .| Moderate_...| Moderate..... 0.64
42-60 0.06-20 0.02-0.19 5.1-7.8 Low. —{ Moderate._.._| Moderate...| 0.64
Tioga:
To 0-10 0.6-2.0 0.15-0.21 65.1-6.0 | Low Low. Moderate
10-60 0.6-2.0 0.14-0.20 5.1-7.8 Low. Low Low
Tuller:
TuB, TuC 0-6 0.6~2.0 0.09-0.156 4.5-6.6 Low. High High 0.28 2
6-18 0.06-0.2 0.06-0.10 4.6-6.0 Low..... . |High______ | Moderate_...| 0.28
18
Unadilla:
Un e e 0-8 0.6-2.0 0.18-0.21 4.5-6.0 Low. Low Moderate_...| 0.49 8
] 8-41 0.6-2.0 0.17-0.20 4.5-6.0 Low. Low. Moderate....] 0.64
41-60 >6.0 0.01-0.04 | 5.1-65 |Low Low. Moderate__| 0.17
Volusia:
VoB, VoC, VoD .o 0-7 0.6-2.0 0.11-0.17 4.56-6.6 Low High Moderate_..| 0.24 8
7-15 0.6-2.0 0.09-0.16 4.5-6.0 Low High Moderate_..| 0.48
15-46 <0.2 0.01-0.02 5.1-7.8 Low ... High ____ Low_.____] 0.28
46-62 <0.2 0.01-0.02 5.1~7.8 Low High Low. 0.28
Wallington:
Wa 0-3 0.6-2.0 0.19-0.21 4.5-78 Low. ... ] High .| Moderate___..} 0.49 8
8-12 0.6-2.0 0.18-0.20 4.6-6.0 Low. High Moderate._.... 0.64
12-38 0.06-0.2 0.10-0.14 5.1-6.6 Low. High Moderate....| 0.64
88-62 0.06-0.2 0.10-0.14 5.6-6.6 Low High._ .. Moderate_..| 0.64
Warners:
We 0-13 0.2-2.0 0.17-0.22 6.1-7.8 Low. High Low
18-60 7.9-8.4 Low High Low
‘Wayland:
Wn 0-8 0.2-2.0 0.17-0.22 6.6-7.8 Low High Low
8-47 0.06-0.2 0.16-0.20 6.6-7.8 Low. High Low
47-60 0.06-0.2 0.11-0.19 7.4-84 Low High Low
Wellsboro:
WoB, WoC, WoD...... ... 0-7 0.6-2.0 0.10-0.14 4.5-6.0 Low High Moderate.....| 0.20 3-2
7-18 0.6-2.0 0.10-0.14 4.5-6.0 Low High Moderate ... 0.28
18-60 0.06-0.2 0.06-0.10 4.5-6.0 Low. High Moderate..... 0.28

! This mapping unit is made up of two or more dominant kinds of soil. See mapping

unit description for the composition and

behavior of the whole mapping unit.

lations of steel that intersect soil boundaries or soil
horizons are more susceptible to corrosion than instal-
lations entirely within one kind of soil or within one
soil horizon.

Erosion factors are used in an equation that pre-

dicts the amount of erosion resulting from certain
land treatment. The soil erodibility factor K is a mea-
sure of the susceptibility of the soil to erosion by rain-
fall. In table 12, soils having the highest K values are
the most erodible. The soil-loss tolerance factor 7 is the
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maximum erosion, whether from rainfall or wind, that
can occur without reducing erop production or environ-

mental quality.

Soil and water features

Features that relate to runoff or infiltration of wa-
ter, to flooding, to grading and excavation, and frost
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action of each soil are indicated in table 13. This in-
formation is helpful in planning land uses and engi-
neering projects that are likely to be affected by the
amount of runoff from watersheds, by flooding and a
seasonal high water table, by the presence of bedrock or
a cemented pan in the upper 5 or 6 feet of the soil, by
subsidence, or by frost action.

TABLE 18.—Soil and water features

[Absence of an entry indicates the feature is not a concern. The symbol < means less than; > means more than]

Hydro- Flooding High water table Bedrock Potential
S;;‘L;“‘;’;;ﬁgd glgglili) Frequency [Duration | Months | Depth | Kind Months |Depth | Hard- | = frost
Ft In
Alden:
Ao D None 0-0.6 |Perched... Nov-Jun..._..| >60 High.
Alton:
AlA, AlB.__ . A None >6.0 >60 Low.
Arnot:
ARC oo C/D None 1.0-1.8 |Perched ... |Apr-May_..| 10-20 |Hard ... Moderate.
Atherton:
At B/D | None 0-0.6 |Apparent..| Nov—Jun. ... >60 High.
Bath:
BaB, BaC, BaD,
BBE. (o] None 2.0 Perched >60 |Hard .| Moderate.
Braceville:
BrA,BrB_____________ C Rare.._ .| Vgryf Nov-Mar...... 0.6-8.0 | Perched....| Nov-Mar..._| >60 Moderate.
rief.
Canandaigua:
{of T D None 0-1.0 | Apparent._| Nov-May..._ >60 High.
Canaseraga:
CbB,CbC.._........___ C None 1.6-8.0 | Perched....| Mar-May.._| >60 High.
Carlisle:
[of S A/D Frequent..| Long_....] Nov-May...._ 0-1.0 | Apparent | Sep-Jun_...| >60 High.
Chenango:
Cheeeee A Rare._.__..] Vgryf 8.0-6.0 | Apparent._| Apr-May....} >60 Low.
rief.
Chippewa:
[ o S D None 0-0.5 | Perched___._ Nov-May....] >60 High,
Collamer:
CoCome - (o] None 1.6-2.0 | Apparent._| Mar-May...| >60 | _ ... . | High.
Dunkirk:
DuC, DuD_ . B None >6.0 >60 | Low.
Edwards:
3 I B/D Frequent..| Long_____] Sep-May....] 0-0.6 | Apparent._|Sep-Jun.._...| >60 High.
Fluvaquents and
Ochrepts:
| D VAR | Frequent.| Vle;r.yef Jan-Dec_....| 0-6.0 | Apparent >60
rief,
Fremont:
3 T R ¢ None 0.6-1.6 | Perched..... Dec~-May..... 40-60 | Rippable..| High.
Hornell:
1 HfB, HfC, HgD,
HHE, HkD3:
Hornell part.. .. D None 0.6-2.0 | Perched....| Dec-May..... 20-40 | Rippable..| Moderate.
Fremont part._. C None 0.6-1.6 | Perched..___ Dec-May..... 40-60 | Rippable_| High.
Howard:
HoA, HoB, HoC..___| A None >6.0 >60 Low.
1 HpD:
Howard part A None >6.0 >60 Low.
Dunkirk part._ B None >86.0 >60 Low.
3 HrB, HrC, HrD:
Howard part__. A None >6.0 >60 Low.
Madrid part..... B None >6.0 >60 Low.




104

SOIL SURVEY

TABLE 18.—Soil and water features—Continued

Hydro- Flooding High water table Bedrock P tial
Soil nameéarid logic g o ovency [Duration | Months Depth Kind Months | Depth | Hard- o;:gstl;a
map sympo group to to ness action
Ft In
Howard—Cont.:
! HiD, HIEs
Howard part.... A None >6.0 >60 Low.
Alton part....... A None >8.0 >60 Low.
Kanona:
KoA, KaB, KaD......__. D None 0-1.5 |Perched...|Dee~Jun....| >60 High.
Lackawanna:
LaB, LaC . C None.... 2.0 Perched.....|Nov-Mar..._.| >60 |Rippable__|Moderate.
LG
Lackawanna
part. C None 2.0 Perched.....|Nov-Mar__.{ >60 |Rippable_..|Moderate.
Wellsboro
part. C None 1.6-8.0 |Perched...|Nov-Mar..| >60 | Rippable..] Moderate.
Lordstown:
LoB, LoComeeeee C None >6.0 20-40 | Hard.........| Low.
* LRE, LRF:
Lordstown
part. C None >6.0 . 20-40 |Hard.. . Low.
Arnot part....... C/D | None 1.0-15 |Perched... . |Apr-May._ | 10-20 | Hard... .| Moderate.
Madrid: MaB, MaC.. B None >6.0 >60 Low.
Mardin:
MdB, MdC, MdD,
MdD3. C None 1.5-2.0 | Perched.....| Mar-May....| >60 Moderate.
1 MhC3
Mazt'din part.... C None 1.5-2.0 | Perched. ... Mar-May....| >60 Moderate.
Ovid part.......... C None 0.5-2.0 (Perched....|Jan-May.....| >60 High.
1 MnB, MnC:
Marlin part ... C None. 1.6-2.0 | Perched. ... Mar-May...{ >60 Moderate.
Volusia part__. C None 0.5-1.5 | Perched....|Dec-May....| >60 High.
Middlebury:
MPeeen B Common 0.6-2.0 | Apparent._]|Feb-Apr . >60 High.
Morris:
MrB, MrC, MSB..___._. o} None 0.6-1.6 | Perched...|Nov-Mar___.| >60 | Rippable_| High.
Niagara:
NGB o] None 0.5-1.5 | Apparent._| Dec-May. .| >80 High.
Ochrepts and
Orthents:
OC.eeeeeeeeeenl VAR None..... >6.0 0-60
Oquaga:
OgB, OgC, OgD._.... C None 8.0-6.0 | Apparent 2040 | Hard Low.
Ovid:
OvB, OVCoe ] (o] None 0.5-2.0 | Perched._. . Jan—May,..# >60 High
Palms:
[ T A/D Frequent. | Long.___| Nov-May....| 0-1.0 | Apparent_| Nov-May...| >60 High.
Red Hook
1, YO C 0.56-1.5 | Apparent.| Dec-May_...| >60 High
Seio:
LS B None to 1.5-2.0 | Apparent_] Mar-May._.... >60 High
rare.
Tioga
TG B Common 3.0-8.0 | Apparent >80 Moderate
Tuller:
T, TWCooeoceeeiiy D None. 0.5-1.0 | Perched... | Dec-Jun..__| 10-20 | Hard.._...| High.
Unadilla:
U] B None to >6.0 >60 Low
rare.
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TABLE 18.—Soil and water features—Continued

_ Flooding High water table Bedrock .
S:li;n:mel?;id I%ggf: Frequency |Duration | Months Depth Kind Months | Depth | Hard- Pogg:tl;al
P sym group to to ness action
Fi In
Volusia:
VoB, VoC, VoD__..____| C None 0.5-1.6 | Perched_._| Dec-May.._} >60 | ... .._]|High.
Wallington:
Wa ] C None 0.5-1.6 | Perched._._| Jan-Apr____ >60 High.
Warners:
Weo oo D Frequent...| Long 0-0.5 | Apparent.| Nov—Jun_..] >60 High.
Wayland:
W) ] D Frequent...| Long 0-0.6 | Apparent.| Nov—Jun .. >60 High.
Wellsboro:
WoB, WoC, WoD_.... C None 1.6-3.0 | Perched.... ] Nov-Mar... | >60 | Rippable...] Moderate.

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

behavior of the whole mapping unit.

Hydrologic groups are used to estimate runoff after
rainfall. Soil properties that influence the minimum
rate of infiltration into the bare soil after prolonged
wetting are depth to a water table, water intake rate
and permeability after prolonged wetting, and depth to
layers of slowly or very slowly permeable soil.

Flooding is rated in general terms that desecribe the
frequency, duration, and period of the year when flood-
ing is most likely. The ratings are based on evidences
in the soil profile of the effiects of flooding, namely thin
strata of gravel, sand, silt, or, in places, clay deposited
by floodwater; irregular decrease in organic-matter
content with increasing depth; absence of distinctive
soil horizons that form in soils of the area that are
not subject to flooding; local information about flood-
water heights and the extent of flooding; and local
knowledge that relates the unique landscape position
of each soil to historic floods. Most soils in low posi-
tions on the landscape where flooding is likely to occur
are classified as Fluvents at the suborder level or as
fluventic subgroups. See the section “Classification of
the Soils.”

The generalized description of flood hazards is of
value in land use planning and provides a valid basis
for land use restrictions. The soil data are less specific,
however, than those provided by detailed engineering
surveys that show flood-prone areas at specific flood
frequency levels.

A seasonal high water table is the highest level of a
saturated zone more than 6 inches thick in soils for
continuous period of more than 2 weeks during most
years. The depth to a seasonal high water table ap-
plies to undrained soils. Estimates are based mainly on
the relationship between grayish colors or mottles in
the soil and the depth to free water observed during the
course of the soil survey. Indicated are the depth to the
seasonal high water table; the kind of water table,
whether perched, artesian, or apparent; and the
months of the year that the high water commonly is
present. Only those saturated zones above a depth of 5
to 6 feet are indicated.

Information about the seasonal high water table
helps in assessing the need for specially designed
foundations, the need for specific kinds of drainage

systems, and the need for footing drains to insure dry
basements. Such information is also needed to decide
whether or not to construct basements and to deter-
mine how septic tank absorption fields and other under-
ground installations will function. Also, a seasonal
high water table affects ease of excavation.

Depth to bedrock is shown for all soils that are un-
derlain by bedrock at depths of 5 to 6 feet or less. For
many soils, limited depth to bedrock is a part of the
definition of the soil series. The depths shown are based
on measurements made in many soil borings and other
observations during the soil mapping. The kind of bed-
rock and its relative hardness as related to ease of
excavation is also shown. Rippable bedrock can be
excavated with a single-tooth ripping attachment on a
200-horsepower tractor, but hard bedrock generally
requires blasting.

Potential frost action refers to the likelihood of
damage to pavements and other structures by frost
heaving and low soil strength after thawing. Frost ac-
tion is defined as freezing temperatures in the soil
and movement of soil moisture into the freezing zone,
which causes the formation of ice lenses. Soil texture,
temperature, moisture content, porosity, permeability,
and content of organic matter are the most important
soil properties that affect frost action. It is assumed
that the soil is not covered by insulating vegetation or
snow and is not artificially drained. Silty and clayey
soils that have a high water table in winter are most
susceptible to frost action. Well drained very gravelly
or sandy soils are the least susceptible.

Engineering test data

Table 14 contains engineering test data for some of
the major soil series in Steuben County. These tests
were made to help evaluate the soils for engineering
purposes. The engineering classifications given are
based on data obtained by mechanical analyses and by
tests to determine liquid limits and plastic limits. The
mechanical analyses were made by combined sieve and
hydrometer methods.

Compaction (or moisture-density) data are im-
portant to earthwork. If a soil material is compacted
at successively higher moisture content, assuming that
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TABLE 14.—Engineering

[Tests performed by the New York State Department of Transportation, Soil Mechanics Bureau, in accordance with standard
no determination

Moisture
density?
. : . Report Maxi- Opti-
Soil name and location Parent material number Depth mum mum

n Ll}/ecu Pet

Bath channery silt loam: Glacial till derived mainly 8-1 0-9 98 20

Town of Wheeler, 314 miles northeast of from sandstone and 3-2 9-17 114 14

Avoca; 1/ miles west southwest of Wheeler. siltstone. 8-3 17-21 123 12

(Shallower depth to mottling than modal.) 3-4 21-29 123 10

8-5 29-50 126 10

Chippewa silt loam: Glacial till derived mainly 1-1 0-11 88 28

Town of Wheeler, 14 mile northeast of Hemlock from sandstone and 1-2 11-19 121 18

Hill school. (Surface layer has fewer coarse shale. 1-3 19-38 126 10

fragments than modal.) 1-4 88-50 122 11

Fremont silt loam: Shaly till derived mainly 6-1 0-7 97 21

Town of Howard, 114 miles south of junction of from sandstone, shale, 5-2 7-8 — —

County Route 27 and Burleson Rd, 100 feet and siltstone, 5-3 8-28 118 16

east of Burleson Road. (Modal.) b-4 28-53 122 14

Howard gravelly loam: Glacial outwash derived 7-1 0-9 101 17

Town of Howard, 18 miles southwest of Howard mainly from limestone, -2 9-19 119 12

on County Route 27 in gravel pit. (Modal.) sandstone and shale. 7-3 19-41 124 11

-4 41-72 188 K

Lackawanna channery silt loam: Glacial till derived mainly 9-1 0-7 102 17

Town of West Union, 1 mile south of Wileyville from red sandstone and 9-2 7-11 112 16

on Rose Hill. (Modal.) shale, 9-8 11-17 116 14

94 17-52 120 10

Scio silt loam: Silt and very fine sand over 16-1 0-9 97 22

Town of Erwin, 13 miles southwest of Gang gravel on an old stream 16-2 9-14 104 19

Mills, 350 feet west of N.Y. Route 17. (Coarse terrace. 16-3 14-22 114 16

texture at shallower depth than modal.) 16-4 22-35 114 13

16-5 85-39 116 18

16-6 89-b5 129 10

Unadilla silt loam: Stratified silt, very fine 14-1 0-9 108 16

Town of Erwin, 1 mile southwest of Village of and fine sand. 14-2 9-26 118 14

Gang Mills, (Coarser texture in C horizon 14-3 26-54 108 18
than modal.)

Volusia channery silt loam, silty substratum variant: | Sloughed till derived 10-1 0-8 95 28

Town of Troupsburg, 1v% miles west of Troups- mainly from sandstone 10-2 8-14 112 16

burg, 200 yards south of County Route 117. and shale over lacustrine 10-3 14-31 116 16

(C horizon is finer textured than modal.) gilt and clay. 10-4 31-50 113 16

Wallington silt loam: Silt and very fine sand on 15-1 0-11 96 22

Town of Erwin, 3% mile southwest of village of old stream terrace. 15-2 11-20 105 21

Gang Mills. (Has more clay than modal.) 165-8 20-27 111 16

154 27-39 116 14

15-6 39-44 116 14

Wayland silt loam: Silty alluvium. 4-1 0-8 02 24

Town of Howard, 8 miles south of Howard on 4-2 8-17 106 18

County Route 27, 200 yards east of County 4-3 17-26 110 17

Route 27. (Modal.) 44 256-81 99 23

4-b 8147 116 13

4-6 47-50 122 11

Wellsboro very stony silt loam: Glacial till derived mainly 8-1 0-8 — —

Town of West Union, % mile north of Wileyville. from red sandstone and 8-2 8-16 95 23

(Has more surface stones than modal.) shale, 8-3 16-26 113 156

8-4 25-60 126 11

* Maximum dry density and optimum moisture based on AASHTO Designation T 99-57, Method C (1).

? Mechanical analyses according to the AASHTO Designation T 88. Results by this procedure frequently may differ somewhat
from results that would have been obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHTO
procedure, the fine material is analyzed by the hydrometer method and the various grain-size fractions are calculated on the basis
of all the material, including that coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is
analyzed by the pipette method and the material coarser than 2 millimeters in diameter is excluded from ecalculations of grain-size
fractions. The mechanical analyses used in this table are not suitable for use in naming textural classes for soil.



STEUBEN COUNTY, NEW YORK

107

test data
procedugei of the American Association of State Highway and Transportation Officials (AASHTO). Absence of an entry indicates
was made
Percentage Percentage . s
passing sieve—* smaller than—?* Classification
No. No. No. No. 0.05 0.02 0.005 0.002 Liquid | Plasticity :
4 10 40 200 mm mm mm mm | limit index = |AASHTO® | Unified*
Pot
66 58 63 b1 48 26 11 6 43 9 A-b OL
76 65 b7 53 46 28 14 8 33 7 A-4 ML
68 60 68 49 42 25 11 7 21 3 A4 GM
67 50 43 40 33 20 10 6 19 8 A-4 GM
64 657 50 47 40 26 16 10 24 8 A4 GM-GC
100 99 98 96 83 b4 27 15 87 10 A4 CL-ML
84 78 73 68 56 26 13 9 22 7 A4 CL
84 72 60 56 45 21 9 (/] 19 4 A4 CL-ML
61 b8 56 b1 41 19 8 6 — NP® A4 ML
96 02 88 82 70 46 28 18 42 18 A-7-6 ML
84 80 75 71 64 49 83 23 32 14 A8 CL
80 70 57 50 46 80 17 11 27 8 A4 CL
72 67 61 b4 46 80 12 7 36 4 A4 OL
28 26 22 18 16 10 8 8 26 4 A-1-b GM-GC
26 24 17 10 9 4 8 2 25 6 A-1-b GM-GC
27 24 12 4 3 ®) -—_ —_ — NPps® A-1-a GP
9 75 72 48 43 80 17 8 82 7 A4 SM-SC
82 78 78 b6 49 84 20 12 24 4 A4 CL-ML
86 84 80 58 52 87 23 16 21 K A4 CL-ML
96 92 89 67 6B 26 17 12 19 6 A4 CL-ML
— 100 29 91 81 b9 28 17 36 6 A4 ML
—_ 100 99 20 80 66 81 19 29 6 A-4 CL-ML
— 100 99 83 70 88 23 17 22 4 A4 ML
— 100 29 65 52 20 12 8 — NPs® A4 ML
— 100 99 67 b4 22 14 11 — NP® A4 ML
88 82 24 17 14 7 b 4 21 4 A-1-b GM
- 100 98 83 80 49 26 16 26 b A CL-ML
—_— 100 89 78 61 86 22 15 20 8 A4 ML
—_ 100 96 63 42 17 10 8 — NP* A4 ML
84 81 78 69 63 46 21 14 44 11 A-7-B oL
87 84 81 73 66 47 24 15 27 B A4 CL-ML
87 84 79 72 65 49 81 22 28 9 A4 CL
93 90 87 82 76 68 87 24 80 9 A4 CL-ML
—_ 100 96 92 84 66 37 28 88 11 A-8 ML
— 100 95 92 83 60 83 22 29 6 A4 CL-ML
100 99 96 90 80 b1 28 19 25 7 A-4 CL
—_— 100 99 80 66 32 17 12 19 1 A-4 ML
—_ 100 98 79 64 30 16 12 20 8 A4 ML
— 100 99 97 85 57 86 24 42 9 A-5 oL
100 99 98 94 82 b1 30 20 29 8 A-4 CL-ML
— 100 a7 98 79 46 82 22 27 8 A4 CL
100 96 91 87 76 68 36 26 40 14 A-8 CL~-ML
94 98 92 87 73 88 22 16 22 6 A-4 CL-ML
87 79 4 67 b4 21 10 b 21 4 A4 ML
88 86 84 67 59 40 16 9 31 8 A4 ML
87 86 82 64 56 39 17 11 23 8 A-4 CL-ML
72 68 63 46 89 28 17 12 20 7 A-4 GM-GC

3Based on AASHTO Designation M 145-49,

* Based on the Unified Soil Classification System A.S.T.M. Designation D2487. Soil Conservation Service and Bureau of Public
R(zaltlrs haive agreed to consider that all soils having plasticity indexes obtained by this use is CL-ML.
onplastic.

® No hydrometer analysis performed on sands of less than 10 percent passing No. 200 sieve.



Figure 10.—A road cut exposing the stone fragments in this Bath
soil. Bath soils developed in glacial till.

the compactive effort remains constant, the density of
the compacted material increases until the optimum
moisture content is reached. After that, density de-
creases with increases in moisture content. The high-
est dry density obtained in the compactive test is
termed maximum dry density. As a rule, maximum
strength of earthwork is obtained if the soil is com-
pacted to the maximum dry density.

The tests for liquid limit and plastic limit indicate
the effect of water on the strength and consistence of
soil material. As the moisture content of a soil is in-
creased from a dry state, the material changes from a
semisolid to a plastic state. If the moisture content is
further increased, the material changes from a plastic
to a liquid state. The plastic limit is the moisture con-
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tent at which the soil material changes from the semi-
solid to plastic state; and the liquid limit, from a plastic
to a liquid state. The plasticity index is the numerical
difference between the liquid limit and the plastic limit.
It indicates the range of moisture content within which
a soil material is plastic.

Engineering properties of geologic deposits

The following geologic deposits occur in Steuben
County : glacial till, outwash, kame, lacustrine, alluvial,
and organic. The engineering significance of each
geologic deposit is influenced to a great extent by its
mode of deposition which in turn determines the tex-
ture of the material and the internal structure. Other
influences are the position in the landscape and position
of the water table. In Steuben County the geologic de-
posits may be divided into the following categories:
deep till deposits, shallow till deposits, stratified coarse-
grained deposits, stratified fine-grained deposits, and
organic deposits.

DEEP TILL DEPOSITS

Deep till deposits consists of thick, unstratified,
highly variable mixtures of all particle sizes ranging
from rock fragments to clay (fig. 10). These deposits
were scoured and transported by glacial ice from near-
by sources and deposited as ground moraine and reces-
sioned moraines. Lenses or pockets of sorted material
are isolated in places, especially in the recessioned
moraine deposits. Bedrock is generally more than 5
feet beneath the surface of the soil, but there are some
shallower soils or rock outcrops in places. The in-
dividual rock and mineral fragments in the soil gen-
erally reflect the kinds of bedrock in the area.

Alden, Bath, Chippewa, Fremont, Kanona, Lacka-
wanna, Madrid, Mardin, Morris, Volusia, and Wells-
boro soils formed in these nonsorted, nonstratified
glacial till deposits. Canaseraga and Ovid soils formed
in reworked assorted fine-grained material that is un--
derlain by glacial till at depths of 15 to 84 inches.

These soils are the most dense and compact of the
unconsolidated deposits in the county. Most of the
till deposits have been subjected to the compactive
weight of overriding ice. Except for the poorly drained
and very poorly drained soils, very few soils that
formed in this heterogeneous material are level. Most
are gently sloping to very steep, and cut and fill earth-
work is necessary at most construction gites. The soils
provide stable, imcompressible foundations for engi-
neering works. If properly compacted, fill material
from these deposits generally provides stable embank-
ments. Cut slopes often are subject to surface slough-
ing and erosion.

SHALLOW TILL DEPOSITS

Shallow till deposits consist of unstratified mixtures
of material that was transported by glaciers and de-
posited as a thin veneer over bedrock. The till is gen-
erally 1 foot to 3 feet thick and has Rock outcrops com-
mon to some areas. The bedrock generally controls
landforms and topography.

Lordstown and Tuller soils formed in till over sand-
stone and siltstone. Arnot soils formed in shallow till
over sandstone, siltstone, and shale. Oquaga soils
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formed over sandstone and shale. Hornell soils formed
over shale. Ochrepts and Orthents occur on very steep
ravines where the deeply entrenched stream has gen-
erally reached bedrock. _

Soils that formed in shallow till deposits generally
have adequate strength for foundations of light strue-
tures, but the underlying bedrock and ground water
conditions are the primary engineering concerns. In
places cut and fill earthwork is necessary for extensive
engineering works. Special care should be taken on
Ochrepts and Orthents soils because in many places
the unconsolidated soil material is unstable and suscep-
tible to sliding or rapid mass movement.

The shale bedrock generally is softer and more deeply
weathered than the siltstone and sandstone, but in
places harder lenses occur. Fill material is limited in
quantity because of the closeness of bedrock.

STRATIFIED COARSE-GRAINED DEPOSITS
Stratified coarse-grained deposits consist mainly of
gravel and sand that were sorted by glacial melt water
into layered or stratified deposits (fig. 11). These
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deposits are on outwash plains and terraces, kame ter-
races, alluvial fans, and flood plains. They have strata
that are either well sorted or poorly sorted and are of
soil-particle size ranging from cobbles to silt.

Alton, Atherton, Braceville, Howard, and Red Hook
soils formed in gravelly deposits of outwash, kames,
and water-sorted morainal material. Scio and Unadilla
soils formed. in assorted fine-grained material under-
lain by sand and gravel. Chenango soils occur on al-
luvial fan deposits. Middlebury, Tioga Fluvaquents,
and Ochrepts soils are on flood plains. These soils are
subject to flooding.

Coarse-grained deposits generally have high
strength. Because of their loose and porous nature,
most of these deposits are not highly erodible, but they
tend to settle when agitated. The silty and fine sandy
mantle of Scio and Unadilla soils, however, is suscep-
tible to erosion.

These deposits of gravel and sand have many uses as
construction material. Depending on gradation, sound-
ness, and plasticity, the deposits can be used for: fill
material for highway embankments, parking areas, and

W2
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Figure 11.—This gravel pit in Howard soils shows stratified layers of sand and gravel.
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housing developments; fill material to lessen stress on
underlying soils so construction operations can pro-
gress; subbase for pavements; wearing surfaces for
driveways, parking lots, and some roads; highway
shoulders; free draining backfill for structures and
pipes; outside shells of dams for impounding water;
slope blankets that protect, drain, and help stabilize wet
cut slopes; and sources of sand and gravel for general
use.

STRATIFIED FINE.GRAINED DEPOSITS

Stratified fine-grained deposits consist of lacustrine
fine-grained sediment that was transported by glacial
melt water and deposited in quiet glacial lakes and
ponds. Some of these deposits are in bodies of water
associated with the recessional moraines, and some
are flood-plain deposits from slack-water environments.
These deposits are mostly silt and fine sand and have
very little clay. _

Collamer and Dunkirk soils formed in silty material
on moraines. Canandaigua, Niagara, and Wallington
soils formed in deep, silty areas of lacustrine shore de-
posits, Mardin and Volusia soils that have a silty sub-
stratum formed in glacial till underlain by silty lake-
laid material. Wayland soils formed in alluvial
sediments on flood plains.

Because of their fine texture and content of moisture,
these deposits have low strength. They are generally
highly compressible, and they settle in places over
long periods. The deposits are highly erodible and
susceptible to frost. Wayland soils are subject to flood-
ing. Mardin and Volusia soils that have a silty sub-
stratum tend to be unstable because stream erosion
undercuts the banks. Sites for high fills and heavy
structures or buildings on all soils that formed in these
finer sediments must be investigated for strength, set-
tlement characteristics and effects of ground water.

ORGANIC DEPOSITS

Organic deposits consist mainly of an accumulation
of plant and animal remains and in places include a
minimal amount of mineral soil. These deposits are in
very poorly drained depressions and bogs.

Carlisle, Edwards, and Warners soils are over marl
at various depths; Palms soil is over mineral soil at
various depths. These soils are unsuitable for founda-
tions because they are very weak and highly compress-
ible. Generally, the organic material should be re-
moved down to suitable underlying material and
placed with suitable backfill. In such filled areas, set-
tling occurs for long periods.

Formation, Morphology, and
Classification of the Soils

This section discusses the major factors that affect
the formation and morphology of the soils of Steuben
County and classifies the soils by higher categories.

Factors of Soil Formation

Soils are formed through the interaction of five maj-
or factors. They are: climate, plant and animal life,
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parent material, relief, and time. The relative influ-
ence of each factor generally varies from place to place.
Local variations in soils are a result of differences in
the kind of parent material and in topography and
drainage. In places, one factor dominates the formation
of a soil and determines most of its properties.

Climate

The climate of Steuben County is temperature con-
tinental and is marked by extreme seasonal tempera-
ture changes. Annual precipitation varies from 31 to
36 inches, and the mean annual air temperature is
about 47°F. The rainfall is uniform during the growing
season, May through September; it averages 16 to 17
inches. The cool temperature has promoted the ac-
cumulation of organic matter in the surface layers of
the soils. For more detailed information on climate, see
the “Climate” subsection in the section “General Na-
ture of the County.”

Plant and animal life

All living organisms are important in soil forma-
tion. These include vegetation, animals, bacteria, and
fungi. The vegetation is generally responsible for the
amount of organic matter, color of the surface layer,
and the amount of nutrients. Earthworms and other
burrowing animals help keep the soil open and porous.
Bacteria and fungi decompose the vegetation, thus re-
leasing nutrients for plant food. In Steuben County,
the native forests have had more influence on soil
formation than any other living organism. The root
zone is shallow in many of the soils, and this shallow-
ness has caused a succession of tree-throws that have
kept much of the soil material churned up to a depth
of 18 inches. Man has greatly affected the surface layer
by clearing the forests and plowing the land. He has
added fertilizer, mixed some of the soil horizons, and
moved soil material from place to place.

Parent material

Parent material is the unconsolidated mass from
which soils are formed. It also determines the mineral-
ogical and chemical composition of the soil and to a
lairge extent the rate that soil-forming processes take
place.

In Steuben County, soil formed in glacial till, glacial
outwash, lacustrine material, recent stream alluvium,
and organic material. Most of the soil material was
left after the glaciers melted 10,000 to 15,000 years
ago. Alluvial and organic materials are of recent origin
and are being deposited at the present time. Soils that
formed from glacial till are the most extensive and
have a wide range of characteristics. Firm substrata
are commonly present. Mardin, Volusia, and Chippewa
soils are a few examples. Soils that formed from
glacial outwash deposits are commonly underlain by
stratified sand and gravel, for example, Howard soils.
Soils that formed in lacustrine material contain few or
no coarse fragments and have a high content of strati-
fied silt and very fine sand, for example Dunkirk and
Niagara soils. Soils on stream bottoms are formed
from water-laid material called recent alluvium. They
generally are medium textured and have little soil
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development, for example, Tioga and Wayland soils.
Soils that formed from organic material are called
m1.11ck soils, for example Carlisle, Edwards, and Palms
soils.

Table 15 shows the relationship between soil series
in Steuben County and position, parent material, and
natural drainage.

Relief

The shape of the land surface, the slope, and the
position in relation to the water table have had a great
influence on the formation of soils in the county. Soils
that formed on sloping areas where runoff is moderate
to rapid generally have a bright-colored unmottled
subsoil, and in most places they are leached to greater
depths than wetter soils in the same general area. In
most gently sloping areas where runoff is slower, the
soils generally exhibit some evidence of wetness, for
example, mottling in the subsoil. In level areas or slight
depressions where the water table is at or near the
surface for long periods, the soils show evidence
of wetness to a marked degree. They have a dark-
colored, thick, organic surface layer and a strongly
mottled or grayish subsoil. Some soils are wet because
of either a high ground-water table or accumulated
water that is perched on impervious layers in the soil.
Permeability of the soil material and the length, steep-
ness, and shape of the slopes influence soil formation
from place to place. Local differences in soils are mainly
the ﬁ'esult of differences in parent material and topog-
raphy.

Time

The formation of soils requires a long time when
measured in years. The soils of Steuben County formed
in the period after glaciation. Evidence of this rela-
tively short formation time can be seen in the soils.

Soils that formed on low bottoms that are subject to
flooding receive new sediment with each flooding. These
soils have weak structure and little color difference
between horizons, for example, Tioga soil. Soils that
have well developed horizons, for example, Howard
soils, have been developing for longer periods than
Tioga soils.

Morphology of Seils

In this subsection, horizons and their nomeclature
are briefly described. The processes that are involved
in the way a horizon forms are also described and ex-
plained.

Major soil horizons

The results of the soil-forming factors can be dis-
tinguished by the different layers, or soil horizons, that
are seen in a soil profile. The soil profile extends from
the surface of the land down to material that is little
altered by the soil-forming processes.

Most soils contain three major horizons, which are
the A, B, and C horizons. These major horizons may
be further subdivided by the use of numbers and let-
ters to indicate changes within one horizon. An exam-
ple would be the B2t horizon, which represents a B
horizon that has an accumulation of clay.
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The A horizon is the surface layer. An A1l horizon
is that part of the surface layer that has the largest
accumulation of organic matter. The A horizon is also
the layer of maximum leaching or eluviation of clay
and iron. If the soil has been considerably leached and
organic matter has not darkened the material, the
horizon is called the A2 horizon. In some soils in Steu-
ben County, the A2 horizon is brownish in color be-
cause of the oxidation of iron.

The B horizon underlies the A horizon and is com-
monly called the subsoil. It is the horizon and maximum
accumulation or illuviation of clay, iron, aluminum, or
other compounds that are leached from the surface
layer. In some soils, the B horizon is formed by altera-
tion in place rather than by illuviation. The alteration
may be caused by oxidation and reduction of iron or
by the weathering of clay minerals. The B horizon
commonly has blocky or prismatic structure and is
firmer and lighter colored than the A1l horizon, but it
is darker colored than the C horizon.

The C horizon is below the A or B horizon. It
consists of material that is little altered by the soil-
forming processes, but this material is modified by
weathering in places.

Processes of soil horizon differentiation

In Steuben County several processes are involved
in the formation of soil horizons. Among these are the
accumulation of organic matter, the leaching of solu-
ble salts, the reduction and transfer of iron, the forma-
tion of soil structure, and the formation and trans-
location of clay minerals. These processes continually
take place, generally at the same time throughout
the profile, and have been going on for thousands of
years.

The accumulation and incorporation of organic mat-
ter coincide with the decomposition of plant residue
that darkens the surface layer and helps to form the Al
horizon. Once organic matter is lost, generally a long
time is needed to replace it. In Steuben County the
organic matter content of the surface layer averages
about 4 percent.

For soils to have a distinct subsoil, presumably
some of the lime and other soluble salts are leached
before the translocation of clay minerals. This leach-
ing is affected by the kinds of salts originally present,
the depth to which the soil solution percolates, and the
texture of the soil profile.

Well drained and moderately well drained soils in
Steuben County have a yellowish brown or reddish
brown subsoil horizon. These colors are caused mainly
by thin coatings of iron oxides on sand and silt grains,
but in some soils the colors are inherited from the red-
dish glacial material in which they formed, for exam-
ple, the Lackawanna soils.

A fragipan has developed in the subsoil of some of
the‘ moderately well drained and somewhat poorly
drained soils, for example, Mardin and Volusia soils.
These horizons are very firm and brittle when moist
and very hard when dry. Soil particles are tightly
packed so that bulk density is high and pore space is
low. The origin of these horizons is not fully under-
stood, but studies show that swelling and shrinking
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TABLE 15.—Relationship between soil series and position, parent material, and naturel drainage

SoiLs oN UPLANDS

Parent material Somewhat Moderately Somewhat Very
excessively dex}tled well poorly £ogrles; poorly
drained drained drained am drained
Moderately deep, medium textured, Lordstown __..
brownish colored glacial till.
Moderately deep, medium textured, Oquagsa
reddish colored glacial till.
Shallow, medium textured glacial till Arnot Arnot Tuller Tuller
Moderately deep, fine textured glacial till Hornell
Digﬂ, moderately coarse textured glacial Madrid Alden
ill.
Deep, moderately fine textured, alkaline Ovid Ovid
glacial till.
Deep, moderately fine textured, acid Fremont
glacial till.
Deep, fine textured glacial till Kanona....____. | Kanona
Deep, medium textured, compact, brownish Bath Mardin Volusia Chippewa
colored glacial till.
Deep, medium textured, compact, reddish Lackawanna..| Wellsboro_...} Morris
colored glacial till.
Deep, silt mantled, compact glacial till Canaseraga. | Canaseraga
SoiLs oN OUTWASH TERRACES AND FANS
Stratified sand and gravel, mainly acid, Chenango......] Chenango Red Hook.._... Atherton....._| Atherton.._____.
loamy material.
Stratified sand and gravel, mainly alkaline, [Howard. . ... Howard
loamy material.
Stratified sand and gravel, mainly sandy Alton.....__.. 1 Alton
material.
Stratified sand and gravel, compact, Braceville

loamy material.

SoiLs ON LACUSTRINE PLAINS

Silty, alkaline sediments Dunkirk Collamer Niagara Canandaigua | ... -

Silty, acid sediments Unadilla Scio Wallington

Soirs oN FLOODPLAINS

Medium textured alluvial sediments Tiogo. Middlebury...| Middlebury..., Wayland......_] | Wayland..__.__
Warners

Mineral sediments from 12 to 20 inches
thick over marl deposits.

SoiLs ON SWAMPS AND BoGS

Deep organic material Carlisle
Organic material from 16 to 50 inches Palms..

thick over mineral deposits.
Edwards....._..

Organic material from 18 to 40 inches
thick over marl deposits.
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takes place in alternating wet and dry periods. This
may account for the packing of soil particles and also
for a gross polygonal pattern of cracks in the fragipan.
Clay, silica, and oxides of aluminum are the most likely
cementing agents causing brittleness and hardness.

The reduction and transfer of iron is associated
mainly with the wetter, more poorly drained soils; this
process is called gleying. Moderately well drained to
somewhat poorly drained soils have mottles of yellow-
ish brown and reddish brown, indicating that iron is
segregated. In poorly drained to very poorly drained
soils, for example, the Alden, Canandaigua, and Chip-
pewa soils, the subsoil and underlying material are
grayish colored, which indicates that iron was reduced
and transfered when it was removed in solution.

Classification

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in

1965. Readers interested in further details about the
system should refer to the latest literature avail-
able (11).

The system of classification has six categories. Be-
ginning with the broadest, these categories are order,
suborder, great group, subgroup, family, and series.
The classification is based on the different soil proper-
ties that can be observed in the field or those that can
be inferred either from other properties that are ob-
servable in the field or from the combined data of soil
science and other disciplines. The properties selected
for the higher categories are the result of soil genesis
or of factors that affect soil genesis. In table 16 the
soils of the survey area are classified according to the
system. Classes of the system are briefly discussed in
the following paragraphs.

ORDER. Ten soil orders are recognized. The proper-
ties used to differentiate among orders are those that
reflect the kind and degree of dominant soil-forming

TABLE 16.—Classification of the soils

[An asterisk in the first column indicates a taxadjunct to the series. See text for a description of those characteristics of this tax-
adjunct that are outside the range of the series]

Soil name

Family or higher taxonomic class

Alden

Alton

Arnot

Atherton

Bath

Braceville

Canandaigua
Canaseraga

Carlisle

Chenango

Chippewa

Collamer.

Dunkirk

Edwards

Fluvaquents and Ochrepts

Fremont.

Hornell

Howard

Kanona

Lackawanna

*Lordstown

Madrid

Mardin

Middlebury.

Morris

Niagara

Ochrepts and Orthents

Oquaga

Ovid

Palms

Red Hook

Scio

Tioga

Tuller

Unadilla

Volusia

Wallington
Warners

Wayland

Wellsboro

Fine-loamy, mixed, nonacid, mesic Mollic Haplaquepts.
Loamy-skeletal, mixed, mesic Dystric Eutrochrepts.
Loamy-skeletal, mixed, mesic Lithic Dystrochrepts.
Fine-loamy, mixed, nonacid, mesic Aeric Haplaquepts.
Coarse-loamy, mixed, mesic Typic Fragiochrepts.
Coarse-loamy, mixed, mesic Typic Fragiochrepts.
Fine-silty, mixed, nonacid, mesic Mollic Haplaquepts.
Coarse-silty, mixed, mesic Typic Fragiochrepts.

Euic, mesic Typic Medisaprists.

Loamy-skeletal, mixed, mesic Typic Dystrochrepts.
Fine-loamy, mixed, mesic Typic Fragiaquepts.
Fine-silty, mixed, mesic Glossoboric Hapludalfs.
Pine-silty, mixed, mesic Glossoboric Hapludalfs.
Marly, euic, mesic Limnic Medisaprists.

Fluvaquents and Ochrepts.

Fine-loamy, mixed, acid, mesic Aeric Haplaquepts.
Fine, illitic, acid, mesic Aeric Haplaquepts.
Loamy-skeletal, mixed, mesic Glossoboric Hapludalfs,
Fine, illitic, nonacid, mesic Aeric Haplaquepts.
Coarse-loamy, mixed, mesic Typic Fragiochrepts.
Coarse-loamy, mixed, mesic Typic Dystrochrepts.
Coarse-loamy, mixed, mesic Glossoboric Hapludalfs.
Coarse-loamy, mixed, mesic Typic Fragiochrepts.
Coarse-loamy, mixed, mesic Fluvaquentic Eutrochrepts.
Coarse-loamy, mixed, mesic Aeric Fragiaquepts.
Fine-silty, mixed, mesic Aeric Ochraqualfs.

Ochrepts and Orthents.

Loamy-skeletal, mixed, mesic Typic Dystrochrepts.
PFine-loamy, mixed, mesic Aeric Ochraqualfs.

Loamy, mixed, euic, mesic Terric Medisaprists.
Coarse-loamy, mixed, acid, mesic Aeric Haplaquepts.
Coarse-silty, mixed, mesic Aquic Dystrochrepts.
Coarse-loamy, mixed, mesic Dystric Fluventic Eutrochrepts.
Loamy-skeletal, mixed, acid, mesic Lithic Haplaquepts.
Coarse-silty, mixed, mesic Typic Dystrachrepts.
Fine-loamy, mixed, mesic Aeric Fragiaquepts.
Coarse-silty, mixed, mesic Aeric Fragiaquepts.
Fine-silty, carbonatic, mesic Fluvaquentic Haplaquolls.
Fine-gilty, mixed, nonacid, mesic Mollic Fluvaquents.
Coarse-loamy, mixed, mesic Typic Fragiochrepts.

* Tordstown soils are taxadjuncts to the series. They are outside the defined range for the series because they dominantly have 86
to 45 percent coarse fragments rather than less than 36 percent as defined for the series.
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processes that have taken place. Each order is identi-
fied by a word ending in sol. An example is Inceptisol.

SUBORDER. Each order is divided into suborders
based primarily on properties that influence soil genesis
and that are important to plant growth or that were
selected to reflect the most important variables within
the orders. The last syllable in the name of a suborder
indicates the order. An example is Ochrept (Ochr,
meaning a surface horizon that is either light in color
or low in organic matter, or both, plus ept, from In-
ceptisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, ar-
rangement, and degree of expression of pedogenic hori-
zons; soil moisture and temperature regimes; and
base status. The name of a great group ends with the
name of a suborder. A prefix added to the name sug-
gests something about the properties of the soil. An
example is Dystrochrepts (Dystr, meaning low base
saturation, plus ochrept, the suborder of Inceptisols).

SUBGROUP. Each great group is divided into three
subgroups: the central (typic) concept of the great
groups, which is not necessarily the most extensive
subgroup; the intergrades, or transitional forms to
other orders, suborders, or great groups; and the ex-
tragrades that have some properties that are repre-
sentative of the great groups but do not indicate tran-
sitions to any other known kind of soil. The names of
subgroups are derived by placing one or more adjec-
tives before the name of the great group. The adjec-
tive Typic is used for the subgroup that is thought to
typify the great group. An example is Typic Dystro-
chrepts.

FaMILY. Families are established within a subgroup
on the basis of similar physical and chemical properties
that affect management. Among the properties con-
sidered in horizons of major biological activity below
plow depth are particle-size distribution, mineral con-
tent, temperature regime, thickness of the soil pene-
trable by roots, consistence, moisture equivalent, soil
slope, and permanent cracks. A family name consists
of the name of a subgroup and a series of adjectives.
The adjectives are the class names for the soil prop-
erties used as family differentiae. An example is coarse-
silty, mixed, mesic Typic Dystrochrepts.

SERIES. The series consists of a group of soils that are
formed from a particular kind of parent material and
have horizons that, except for texture of the surface
soil, are similar in differentiating characteristics and in
arrangement in the soil profile. Among these charac-
teristics are color, texture, structure, reaction, con-
sistence, and mineralogical and chemical composition.

General Nature of the County

This section provides information about the environ-
ment of Steuben County affecting or related to soil use.
It discusses climate; physiography and geology ; drain-
age; water supply; settlement and population; farm-
ing; and transportation and industries.
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Climate ’

Steuben County has a temperate, continental eli-
mate that is governed mainly by air masses and
weather systems that originate over the land areas of
the North American continent. Cold, dry weather pre-
vails when the air flow comes from the northwest and
warm, occasionally humid weather prevails when winds
come from the south or southwest. Air masses that
originate over the ocean play a secondary role in the
climate. Occasionally an easterly flow of air from the
North Atlantic Ocean develops, and cloudy, damp, and
moderately cool weather will prevail.

Summers are pleasantly warm; the temperatures
are moderated when cool, dry air from the higher
latitudes of the continent frequently invade. Winters
are long and quite cold, characterized by considerable
cloudiness and extended periods of stormy, unsettled
weather.

There is generally much precipitation throughout the
year. Precipitation ranges from a minimum of about
2 inches per month in winter to 4 inches per month late
in spring and summer.

When atmospheric pressure systems move to the
northeastern United States, temperature, humidity,
wind, and other weather characteristics noticeably
change in a few days. The weather one week often dif-
fers from that of the preceding week; however, in
some periods of many days the weather changes very
little. The seasonal weather varies appreciably from
year to year.

Topography is important to the climate because of
the many river and stream valleys in the predominantly
hilly terrain. Features of the terrain or changes in
elevation and the degree and aspect of slope can
significantly affect the temperature and other climatic
conditions within short distances.

The Great Lakes do not have a continuing, direct
effect on the climate because they are too far away
from the county. But, air flow across the lakes in win-
ter can extend cloudiness and bring frequent periods
of snow flurries. This cloudiness can also moderate gen-
erally cold temperatures at night.

Temperatures of 90°F. or higher can occur in 10
to 15 days each year in the lower valleys but only in
3 to 5 days in higher areas. The maximum daytime tem-
perature in summer usually ranges from the upper
seventies to the middle eighties. A below zero tempera-
ture is recorded on 6 to 12 days in most winters. A
range of —5° to —20°F. can be expected in the majority
of winters, but extreme temperatures of —25° to =30°F.
have been recorded.

The average length of the freeze-free growing sea-
son in Steuben County is 140 to 145 days in the north-
east, 115 to 120 days in the southwest, and 135 to 140
days in the major river valleys. In about 1 year out
of 10, a temperature of 82°F. or colder can occur in
spring as late as June 1 and in autumn as early as
September 15,

" By Boyp PACK, PHD, senior research associate, Division of
Atmospheric Sciences, Department of Agronomy, Cornell Uni-
versity, Ithaca, New York,
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Annual precipitation ranges from 31 to 36 inches.
In places that are 1,500 feet or higher the average
annual precipitation is 85 to 86 inches per year, and in
those places in the major river valleys it is about 31
inches. The rainfall in the growing season, which is
from May through September, is 16 to 17 inches. The
quantity and distribution of the rainfall generally are
adequate for agriculture, home gardens, and the main-
tenance of water resources. Long periods of drought
are rare, but a lack of rainfall and soil moisture for
short periods is common in most growing seasons.

Snowfall varies greatly in the county. In the western
and north-central sections the average seasonal pre-
cipitation is 70 to 75 inches, but in the eastern third
of the county the average season precipitation is 50
to 55 inches. Monthly totals of 8 to 20 inches are com-
mon from December to March. Snow cover is measur-
able for about 8 months each winter.

The sun shines about 30 percent of the time in No-
vember and December and about 60 to 65 percent in
June through September.

Table 17 gives data on temperature and precipitation
for Steuben County. Table 18 shows probable dates of
first freeze in fall and last freeze in spring.
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Physiography and Geology °

Steuben County is in the Allegheny Plateau physio-
graphic province. There is significant relief in the coun-
ty; the highest elevation is 2,400 feet above sea level,
ind the lowest is 714 feet above sea level at Keuka

ake.

The plateau itself is mature and eroded; the dis-
secting streams create valleys that are as deep as 300
to 600 feet. The most important of the main valleys are
those that contain the Canisteo and Cohocton Rivers.
These rivers cut the county in a northwest to south-
east direction and merge at the village of Painted Post
to form the Chemung River Valley. Just upstream from
this junction the Tioga River Valley merges with the
Canisteo Valley.

The Canisteo and Tioga Valleys are about a mile
wide. Most of the main valleys were widened by mov-
ing glacial ice that was trapped in the valleys during
glacial periods. Side slopes on most valleys rise steeply
from the valley floor for about half a mile and then

s By BERNARD S. ELLIs, senior staff geologist, Soil Conserva-
tion Service, Syracuse, New York.

TABLE 17.—Temperature and precipitation date
[Data are from Addison, New York, 1941-70]

Temperature Precipitation
7 years in 10 will 8 years in 10
have— will have— Snowfall
Month Maxim Minimum 7 years
Average | Average Ximum 1 Average Average s
daity | “Ga" |temperature |temperature | pny | More | Less | monily | 220,
minimum maximum |p.oyen than  |lower than— total total . ore than—
F F F r In In In n m
Janvary. ... | 83 15 46 —~2 2.0 2.7 14 11 b
February. .o ] 86 16 51 -2 1.9 2.5 1.2 12 7
March 44 23 63 9 2.7 8.2 2.1 11 8
April 59 84 8 22 8.2 8.7 2.6 8 4"
May 70 43 86 29 3.7 4.3 2.7 ) 0
June 79 52 90 89 3.3 4.2 2.2 0 0
July 82 67 91 46 4.1 4.5 3.6 0 0
August o] 80 66 89 42 8.1 8.6 2.2 0 0
September.. o .. 74 48 87 384 2.6 8.2 2.0 0 0
October—. o] 64 38 80 26 2.6 2.8 14 * ™, ®
November....ooovoeeeee 49 30 66 16 2.8 8.4 1.8 b 1
December... o] 86 20 52 0 2.4 8.1 16 12 6
Year 59 36 93 -11 844 36.0 81.6 b4 44
12 years in 10.
2 Trace.
TABLE 18.—Frecze dates in spring and fall
[Data are from Addison, New York, 1941-70}
Temperature
Probability 32 F 28 F 24 F 20F 16 F
or lower or lower or lower or lower or lower
Average date last spring occurrence May 16 May 3 Apr. 17 Apr. 4 Mar. 28
Average date first fall occurrence Sep. 30 Oct. 12 Oct. 24 Nov. 9 Nov, 22
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continue rising at a decreasing rate to areas of maxi-
mum elevation. The areas between the valleys consist
of rolling uplands and some flat-topped hills that
formed partly because of the nearly horizontal bed-
ding of the underlying bedrock.

All of the bedrock (fig. 12) in Steuben County is of
Devonian age and formed generally from deltaic de-
posits. During late Devonian time the large Catskill
Delta advanced westward from an area of accumula-
tion in east-central Pennsylvania (5). Most of the beds
formed broad open folds that trend to the northeast
and are about 5 to 10 miles apart (4). The Sonyea
Formation, which is the oldest rock formation, in the
county, is in a small area around Keuka Lake in the
northeast. This formation is subdivided into four mem-
bers (3), which are mainly siltstones and shales.

The West Falls Formation, which is the second old-
est rock formation in the county, is in a large area
in the northeastern part of the county. This formation
has seven members, which are predominantly sand-
stone, shale, and siltstone. The Hanover and Wiscoy
Formation, which is the third oldest, outcrops in a nar-
row band just above the West Falls Formation, and
scattered areas of this formation outcrop in the West
Falls Formation in the northern part of the county.
The Perrysburg Formation, which is the fourth oldest,
outcrops in a large diagonal pattern that runs south-
east to northwest in the central part of the country.

SOIL SURVEY

The youngest rock formations in the county are the
Conneaut and Canadaway Formations in the southwest
corner of the county; they are mainly shales, sand-
stones, and siltstones.

Steuben County went through several glacial ad-
vances and retreats during the Pleistocene Age. The ice
picked up soil material and pieces of bedrock in each
southward movement and ultimately redeposited a mix-
ture of unconsolidated mineral material of various sizes
and shapes. The last advance stripped earlier deposits
and laid down the present mantle on which most of
the soils formed.

Two different glacial drifts are found within the
county. The Olean substage of the Wisconsin glaciation
is the drift that covers most of the county. The drift is
thin and patchy and is made up of relatively soft sand-
stones, siltstones, and shales. It commonly has a low cal-
cium carbonate content and is deeply leached. The
Valley Heads moraine of Fairchild covers the northeast
corner of the county around Keuka Lake. This is a thick
drift that contains a considerable amount of somewhat
resistant sedimentary and crystalline rock. It commonly
has a relatively high carbonate content and is leached
to only shallow depths. The Valley Heads is younger
than the Olean.

Various types of material resulted from the several
modes of deposition that occurred either during or
shortly after the glacial retreat. Basically, three types

Figure 12.—A road cut exposing the bedrock that underlies Lordstown soils.
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of glacial materials were deposited in the county: till,
lacustrine or lake-laid, and outwash material.

The main glacial deposit in the county is till. This
material usually results from debris that is deposited
beneath a moving glacier. The makeup of the till is in-
fluenced by local bedrock over which the glacier has
moved and picked up particles. Bath and Mardin are
examples of soils that formed in glacial till.

Outwash deposits are material that washed out from
under or around a melting glacier. These deposits are
scattered throughout the county. Howard soils are
typical of the soils that formed in the outwash deposits.

With glacial retreat and the subsequent large
amounts of melt water, numerous lakes developed in
various locations. Frequently, those lakes developed
because ice or drift material plugged outwater chan-
nels. Generally, these lacustrine or lake-laid deposits
in the county are younger than the glacial till deposits.
Soils that formed in these lacustrine deposits are fine
grained, for example, Dunkirk soils,

After the ice retreated, recent deposits were formed.
These deposits are found in the flood plains of major
streams and on fans at the base of some hill slopes.
They are called alluvial deposits and were transported
by water. The finer grained materials are associated
with deposits that occur during overbank flow in
periods of flooding in the main valley. Middlebury soils
are an example of soils that formed in recent alluvial
deposits.

Drainage

Most of Steuben County is in the Susquehanna
River watershed. The northeast, northwest, and south-
west fringes of the county, however, drain ultimately
into Lake Ontario and out through the St. Lawrence
River. The northwest and southwest areas drain
through the Genesee River, and the northeast area
drains through Keuka and Seneca Lakes and the Seneca
River. The Canisteo and Cohocton Rivers and their
tributaries drain most of the interior part of the
county and ultimately enter the Susquehanna River
through the Chemung River.

Water Supply

The principal source of water for domestic use in
the rural sections of the county is dug or drilled wells.
These wells generally are adequate, but in dry periods
lasting more that 3 weeks in midsummer many of the
ghallow dug wells go dry. Springs are also quite com-
mon; many flow all year and supply running water to
farms. Most communities obtain water from developed
springs, drilled wells that are 80 to 250 feet deep, or
constructed reservoirs.

Settlement and Population

The Seneca Indians were the first inhabitants of the
area that is now Steuben County. Others settled in the
area in 1786 on the present site of Painted Post.

The county was formed from Ontario County in 1796
and was named in honor of Baron von Steuben, the
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Revolutionary War hero. Other early settlements were
Bath, Canisteo, and Corning.

The Chemung River provided the earliest means of
transportation. Rail service was established about 1850.

The population of the county rose sharply because
of settlers moving in from the east and south. The
population has increased from about 64,000 in 1850 to
83,000 in 1930; 91,000 in 1950; and 99,546 in 1970.

Bath is the largest village and the county seat. In
1970, it had a population of 6,053; the cities of Corn-
ing and Hornell had 15,792 and 12,144 residents.

Farming

The 1969 Census of Agriculture shows that 61 per-
cent or 456,957 acres of Steuben County is in farms.
Dairying is the chief type of farming.

The number of farms in the county has steadily de-
clined from 3,219 in 1954 to 1,799 in 1969, but the
average size of farms has increased during this same
period from 187 acres to 254 acres each.

Prior to 1980 a wide variety of grain and vegetable
crops were grown. In recent years only grain and
forage used in dairying, dry beans, grapes, and pota-
toes have been a significant part of the agriculture of
the county.

In 1969, crop production included 21,786 acres of
alfalfa; 18,950 acres of field corn; 28,242 acres of oats;
4,991 acres of wheat; 9,858 acres of potatoes; and 2,773
acres of grapes.

The number of cattle and calves was 54,433, of which
slightly less than half were milk cows. Poultry, sheep,
and swine are also produced in the county, but on a
much smaller scale.

Transportation and Industries

U.S. Highway 15 connects Steuben County to regions
of the north and south. State Highway 17 is a divided,
limited access highway that connects the county to
regions of the east and west.

The main line of the Erie-Lackawanna Railroad
passes through the middle of the county. At Hornell, it
branches in a westerly direction. A local spur extends
from Corning to Wayland. The Penn-Central Railroad
crosses the southeast corner of the county through the
city of Corning.

Commercial airline service is available at the Chem-
ung County Airport near the eastern edge of the coun-
ty and at Rochester to the north.

The county has many industries, including the man-
ufacture of glass products, compressors, sheet metal
products, bearing housings, textiles, furniture, elec-
tronic parts, and paper and wood products. Wine and
champagne are produced near Hammondsport. Dairy
products, potatoes, and grain crops are shipped to vari-
ous locations in the eastern part of the country.
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Glossary

Aeration, soil. The exchange of air in soil with air from the
atmosphere, The air in a well aerated soil is similar to that
in the atmosphere; the air in a poorly aerated soil is con-
siderably higher in carbon dioxide and lower in oxygen.

Aggregate, soil. Many fine particles held in a single mass or
cluster. Natural soil aggregates, such as granules, blocks, or
prisms, are called peds. Clods are aggregates produced by
tillage or logging.

Alluvium. Material, such as sand, silt, or clay, deposited on land
by streams.

Bedrock. The solid rock that underlies the soil and other un-
consolidated material or that is exposed at the surface.

Calcareous soil. A soil containing enough calcium carbonate
(commonly with magnesium carbonate) to effervesce (fizz)
visibly when treated with cold, dilute hydrochloric acid. A
soil having measurable amounts of calcium carbonate or
magnesium carbonate.

Clay. As a soil separate, the mineral soil particles less than
0.002 millimeter in diameter. As a soil textural class, »oil
material that is 40 percent silt.

Coarse fragments. Mineral or rock particles up to 8 inches (2
millimeters to 7.6 centimeters) in diameter.

Consistence, soil. The feel of the soil and the ease with which a
lump can be crushed by the fingers. Terms commonly used
to describe consistence are—

Loose.—Noncoherent when dry or moist; does not hold
together in a mass.

Friable.—When moist, crushes easily under gentle pres-
sure between thumb and forefinger and can be pressed
together into a lump.

Firm.—When moist, crushes under moderate pressure be-
tween thumb and forefinger, but resistance is dis-
tinctly noticeable.

Plastic.—When wet, readily deformed by moderate pres-
sure but can be pressed into a lump; will form a
“wire” when rolled between thumb and forefinger.

Sticky.—When wet, adheres to other material and tends
to stretch somewhat and pull apart rather than to pull
free from other material.

Hard.—When dry, moderately resistant to pressure; can
})ie broken with difficulty between thumb and fore-

nger.

Soft.—When dry, breaks into powder or individual grains
under very slight pressure.

Cemented.—Hard; little affected by moistening.
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Contour tillage. Performing the tillage operations and planting
on the contour within a given tolerance.

Cover crop. A close-growing crop grown primarily to improve
and protect the soil between periods of regular crop produc-
tion, or a crop grown between trees and vines in orchards
and vineyards.

Depth to rock. Bedrock at a depth that adversely affects the
specified use.

Drainage class (natural). Refers to the frequency and duration
of periods of saturation or partial saturation during soil
formation, as opposed to altered drainage, which is com-
monly the result of artificial drainage or irrigation but may
be caused by the sudden deepening of channels or the block-
ing of drainage outlets. Seven classes of natural soil drain-
age are recognized:

Excessively drained.—Water is removed from the soil
very rapidly. Excessively drained soils are commonly
very coarse textured, rocky, or shallow. Some are
steep. All are free of the mottling related to wetness.

Somewhat excessively drained.—Water is removed from
the soil rapidly. Many somewhat excessively drained
soils are sandy and rapidly pervious. Some are shal-
low. Some are so steep that much of the water they
receive ig lost as runoff. All are free of the mottling
related to wetness.

Well drained.—Water is removed from the soil readily,
but not rapidly. It is available to plants throughout
most of the growing season, and wetness does not
inhibit growth of roots for significant periods dur-
ing most growing seasons. Well drained soils are
commonly medium textured. They are mainly free of
mottling.

Moderately well drained.—Water is removed from the soil
somewhat slowly during some periods. Moderately
well drained soils are wet for only a short time dur-
ing the growing season, but periodically for long
enough that most mesophytic crops are affected. They
commonly have a slowly pervious layer within or
directly below the solum, or periodically receive high
rainfall, or both.

Somewhat poorly drained.—Water is removed slowly
enough that the soil is wet for significant periods
during the growing season. Wetness markedly re-
stricts the growth of mesophytic crops unless artificial
drainage is provided. Somewhat poorly drained soils
commonly have a slowly pervious layer, a high water
table, additional water from seepage, nearly con-
tinuous rainfall, or a combination of these.

Poorly drained.—Water is removed so slowly that the soil
is saturated periodically during the growing season
or remains wet for long periods. Free water is com-
monly at or near the surface for long enough during
the growing season that most mesophytic crops can-
not be grown unless the soil is artificially drained.
The soil is not continuously saturated in layers di-
rectly below plow depth. Poor drainage results from
a high water table, a slowly pervious layer within the
profile, seepage, nearly continuous rainfall, or a com-
bination of these.

Very poorly drained.—Water is removed from the soil so
slowly that free water remains at or on the surface
during most of the growing season. Unless the soil is
artificially drained, most mesophytic crops cannot be
grown. Very poorly drained soils are commonly level
or depressed and are frequently ponded. Yet, where
rainfall is high and nearly continuous, they can have
moderate or high slope gradients, as for example in
“hillpeats” and “climatic moors.”

Eluvia'tion. The movement of material in true solution or col-
loidal suspension from one place to another within the soil.
Soil horizons that have lost material through eluviation are
eluvial; those that have received material are illuvial.

Eolian soil material. Earthy parent material accumulated
through wind action; commonly refers to sandy material in
dunes or to loess in blankets on the surface.

Erosion. The wearing away of the land surface by running water,
wind, ice, or other geologic agents and by such processes
as gravitational creep.
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Erosion (geologic). Erosion caused by geologic processes
acting over long geologic periods and resulting in the
wearing away of mountains and the building up of
such landscape features as food plains and coastal
plains. Synonym: natural erosion.

Erosion (accelerated). Erosion much more rapid than
geologic erosion, mainly as a result of the activities
of man or other animals or of a catastrophe in nature,
for example, fire, that exposes a bare surface.

Flood plain. A nearly level alluvial plain that borders a stream
and is subject to flooding unless protected artificially.

Fragipan. A loamy, brittle subsurface horizon low in porosity
and content of organic matter and low or moderate in clay
but high in silt or very fine sand. A fragipan appears
cemented and restricts roots. When dry, it is hard or very
hard and has a higher bulk density than the horizon or
horizons above. When moist, it tends to rupture suddenly
under pressure rather than to deform slowly.

Glacial drift (geology). Pulverized and other rock material
transported by glacial ice and then deposited. Also the as-
sorted and unassorted material deposited by streams flow-
ing from glaciers.

Gravelly soil material. Material from 15 to 50 percent, by volume,
rounded or angular rock fragments, not prominently flat-
tened, up to 3 inches (7.5 centimeters) in diameter.

Horizon, soil. A layer of soil, approximately parallel to the sur-
face, having distinct characteristics produced by soil-form-
ing processes. The major horizons of mineral soil are as
follows:

O horizon.—An organic layer, fresh and decaying plant
residue, at the surface of a mineral soil.

A horizon.—The mineral horizon, formed or forming at or
near the surface, in which an accumulation of humi-
fied organic matter is mixed with the mineral ma-
terial. Also, a plowed surface horizon most of which
was originally part of a B horizon.

A2 horizon.—A mineral horizon, mainly a residual con-
centration of sand and silt high in content of resistant
minerals as a result of the loss of silicate clay, iron,
aluminum, or a combination of these.

B horizon.—The mineral horizon below an A horizon. The
B horizon is in part a layer of change from the over-
lying A to the underlying C horizon. The B horizon
also has distinctive characteristics caused (1) by ac-
cumulation of clay, sesquioxides, humus, or a com-
bination of these; (2) by prismatic or blocky struc-
ture; (3) by redder or browner colors than those in
the A horizon; or (4) by a combination of these.
The combined A and B horizons are generally called
the solum, or true soil. If a soil lacks a B horizon,
the A horizon alone is the solum.

C horizon.—The mineral horizon or layer, excluding in-
durated bedrock, that is little affected by soil-forming
processes and does not have the properties typical
of the A or B horizon. The material of a C horizon
may be either like or unlike that from which the
solum is presumed to have formed. If the material is
known to differ from that in the solum the Roman
numeral II precedes the letter C.

R layer.—Consolidated rock beneath the soil. The rock
commonly underlies a C horizon, but can be directly
below an A or a B horizon.

Illite. A hydrous mica.

INuviation. The process of deposition of soil material removed
from one horizon to another in the soil; usually from an
upper to a lower horizon in the soil profile.

Kame (geology). An irregular, short ridge or hill of stratified
glacial drift.

Lacustrine deposit (geology). Material deposited in lake water
and exposed when the water level is lowered or the eleva-
tion of the land is raised.

Leaching. The removal of soluble material from soil or other
material by percolating water.

Moraine (geology). An accumulation of earth, stones, and other
debris deposited by a glacier. Types are terminal, lateral,
medial, and ground,

Morphology, soil. The physical makeup of the soil, including the
texture, structure, porosity, consistence, color, and other
physical, mineral, and biological properties of the various
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horizons, and the thickness and arrangement of those hori-
zons in the soil profile.

Mottling, soil. Irregular spots of different colors that vary in
number and size. Mottling generally indicates poor aera-
tion and impeded drainage. Descriptive terms are as fol-
lows: abundance—few, common, and many; size—fine,
medium, and coarse; and contrast—faint, distinct, and
prominent. The size measurements are of the diameter along
the greatest dimension. Fine indicates less than 5 milli-
meters (about 0.2 inch); medium, from 5 to 15 millimeters
(about 0.2 to 0.6 inch); and coarse, more than 15 milli-
meters (about 0.6 inch).

Outwash, glacial. Stratified sand and gravel produced by glaciers
and carried, sorted, and deposited by water that originated
mainly from the melting of glacial ice. Glacial outwash is
commonly in valleys on landforms known as valley trains,
outwash terraces, eskers, kame terraces, kames, outwash
fans, or deltas. .

Permeability. The quality that enables the soil to transmit
water or air, measured as the number of inches per hour
that water moves through the soil. Terms describing per-
meability are very slow (less than 0.06 inch), slow (0.20
inch), moderately slow (0.2 to 0.6 inch), moderate (0.6 to
2.0 inches), moderately rapid (2.0 to 6.0 inches), rapid (6.0
to 20 inches), and very rapid (more than 20 inches).

Reaction, soil. The degree of acidity or alkalinity of a soil,
expressed in pH values. A soil that tests to pH 7.0 is de-
scribed as precisely neutral in reaction because it is neither
acid nor alkaline. The degree of acidity or alkalinity is
expressed as—

pH
Mildly alkaline ......7.4 to 7.8
Moderately alkaline 6.9 to 8.4
Strongly alkaline _..8.5 to 9.0
Very strongly

alkaline ... 9.1 and higher

Very strong acid __._4.6 to b.
Strongly acid ... 5.1 to b.
Medium acid ... 5.6 to 6.0
Slightly acid .. 6.1 to 6.6
Neutral .. 6.6 to 7.3

Runoff. The precipitation discharged in stream channels from a
drainage area. The water that flows off the land surface
without sinking in is called surface runoff; that which
enters the ground before reaching surface streams is called
ground-water runoff or seepage flow from ground water.

Sand. As a soil separate, individual rock or mineral fragments
from 0.05 millimeter to 2.0 millimeters in diameter. Most
sand grains consist of quartz. As a soil textural class, a soil
that is 85 percent or more sand and not more than 10 per-
cent clay.

Silt. As a soil separate, individual mineral particles that range
in diameter from the upper limit of clay (0.002 millimeter)
to the lower limit of very fine sand (0.05 millimeter). As a
soil textural class, soil that is 80 percent or more silt and
less than 12 percent clay.

Soil. A natural, three-dimensional body at the earth’s surface
that is capable of supporting plants and has properties re-
sulting from the integrated effect of climate and living mat-
ter acting on earthy parent material, as conditioned by relief
over periods of time,

Solum. The upper part of a soil profile, above the C horizon, in
which the processes of soil formation are active. The solum
in mature soil consists of the A and B horizons. Generally,
the characteristics of the material in these horizons are
unlike those of the underlying material. The living roots and
other plant and animal life characteristics of the soil are
largely confined to the solum.

Structure, soil. The arrangement of primary soil particles into
compound particles or aggregates that are separated from
adjoining aggregates. The principal forms of soil structure
are—platy (laminated), prismatic (vertical axis of aggre-
gates longer than horizontal), columnar (prisms with
rounded tops), blocky (angular or subangular), and gran-
ular. Structureless soils are either single grained (each grain
by itself, as in dune sand) or massive (the particles adher-
ing without any regular cleavage, as in many hardpans).

Terrace (geologic). An old alluvial plain, ordinarily flat or un-
dulating, bordering a river, a lake, or the sea. A stream
terrace is frequently called a second bottom, in contrast
with a flood plain, and is seldom subject to overflow. A
marine terrace, generally wide, was deposited by the sea.

Extremely acid ... Below 4.5
5




120

Texture, soil. The relative proportions of sand, silt, and clay
particles in a mass of soil. The basic textural classes, in
order of increasing proportion of .fine particles, are sand,
loamy sand, sandy loam, loam, silt, silt loam, sandy clay
loam, clay loam, silty clay loam, sandy clay, silty clay, and
clay. The sand, loamy sand, and sandy loam classes may be
furtl’q’er divided by specifying “coarse,” “fine,” or “very

ne.

Till. Unstratified glacial drift deposited directly by the ice and
consisting of clay, sand, gravel, and boulders intermingled
in any proportion.

Tilth, soil. The condition of the soil, especially the soil structure,
as related to the growth of plants. Good tilth refers to the
friable state and is associated with high noncapillary poros-
ity and stable structure. A soil in poor tilth is nonfriable.
hard, nonaggregated, and difficult to till.

Upland (geology). Land at a higher elevation, in general, than
the alluvial plain or stream terrace; land above the lowlands
along streams.

Varve. A sedimentary layer or a lamina or sequence of laminae
deposited in a body of still water within 1 year; specifically,
a thin pair of graded glaciolacustrine layers seasonally de-
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posited, usually by meltwater streams, in a glacial lake or
other body of still water in front of a glacier.

Water table. The upper limit of the soil or underlying rock
material that is wholly saturated with water.

Water table, apparent. A thick zone of free water in the
soil. An apparent water table is indicated by the
level at which water stands in an uncased borehole
after adequate time is allowed for adjustment in the
surrounding soil.

Water table, artesian. A water table under hydrostatic
head, generally beneath an impermeable layer. When
this layer is penetrated, the water level rises in an
uncased borehole.

Water table, perched. A water table standing above an
unsaturated zone. In places an upper, or perched,
water table is separated from a lower one by a dry
zone.

Weathering. All physical and chemical changes produced in rocks
or other deposits at or near the earth’s surface by atmo-
spheric agents. These changes result in disintegration and
decomposition of the material.



GUIDE TO MAPPING UNITS

For a full description of a mapping unit, read the description of the mapping unit and that of the soil series
to which the mapping unit belongs.

Capability Woodland

Described subclass subclass
Map on
symbol Mapping unit page Symbol Number
Aa Alden silt loAM=—=--—— - - oo - 12 IVw Sw
AIA  Alton gravelly fine sandy loam, 0 to 3 percent slopes----------- 12 IIs 30
AlB  Alton gravelly fine sandy loam, undulating------------------o--- 12 IIs 3o
ARC  Arnot channery silt loam, 2 to 20 percent slopes---------------- 13 Ive 4d
At Atherton silt loam-=---commmm e oo e e 14 Ivw 4w
BaB  Bath channery silt loam, 3 to 12 percent slopes----------------- 15 ITle 30
BaC  Bath channery silt loam, 12 to 20 percent slopes----------=-=--- 15 IIle 3r
BaD Bath channery silt loam, 20 to 30 percent slopes---------------- 15 IVe 3r
BBE Bath soils, sSteep-==----c-mcmm oo e 15 Vie 3r
BrA  Braceville gravelly silt loam, 0 to 3 percent slopes------------ 16 Ilw 20
BrB  Braceville gravelly silt loam, 3 to 8 percent slopes------------ 16 ITw 20
Ca Canandaigua silt loam--=---mececmmmmm e e meme e - 17 IIIw 4w
CbB Canaseraga silt loam, 2 to 6 percent slopesS----------ce-cuouonon 17 IIe 20
CbC  Canaseraga silt loam, 6 to 12 percent sSlopeS---------coo-ccoooo 18 IIle 2r
Ce Carlisle muck--=-=-c=cccmmmmm e 18 IIIw Sw
Ch Chenango channery silt loam, fan------------——cccmcmmmmm—- 19 IIs 30
Ck Chippewa channery silt loam--=--=-==c=c-cmmmmcm oo 20 Ivw Sw
CoC Collamer silt loam, rolling----------mc-mmommmm oo 21 ITIe 2r
DuC  Dunkirk silt loam, rolling---------c-c-mcmmmmmre e 21 IIIe 2r
buD  Dunkirk silt loam, hilly-------—--mcmmmm e 21 Ive 2r
Ed Edwards muck--=---=~- oo oo e 22 IVw 4w
FL Fluvaquents and Ochrepts-=-------=-cmmommmmmcce oo 22 Vw ] =eeee-
FrB  Fremont silt loam, 2 to 8 percent slopes-----------c-ccmcouooonon 23 ITIw 3w
HfB  Hornell-Fremont silt loams, 1 to 6 percent slopes--------------- 23 ITIw 3w
HfC Hornell-Fremont silt loams, 6 to 12 percent slopes-------------- 24 Ille 3w
HgD  Hornell and Fremont silt loams, 12 to 20 percent slopes--------- 24 Ive | -=----
Hornell part----c----mcmcmmmm e e emee e eeeeee L mmmees 3w
Fremont part-------ccmmmmcmm e e e 3r
HHE Hornell and Fremont silt loams, steep----------=-owemmeommmaaoo 24 VIle 3r
HkD3 Hornell and Fremont silty clay loams, 6 to 20 percent slopes,
severely eroded----------mmmcmmm - 24 Vie 3r
HoA  Howard gravelly loam, 0 to 3 percent slopes-----------cocccnco 25 IIs 20
HoB  Howard gravelly loam, undulating--------------cccmmmmmmcmo 25 IIs 20
HoC  Howard gravelly loam, rolling----------cc-ccmmcmmcmmmamemea- 25 IVe 2r
HpD  Howard-Dunkirk complex, hilly----c-ccmmcmmmmm e 25 IVe 2r
HrB  Howard-Madrid complex, undulating-------------c-ccmccomcomn 26 I1s 20
HrC  Howard4{Madrid complex, rolling---------c-cmmoammomo e 26 IVe 2r
HrD  Howard-Madrid complex, 20 to 30 percent slopes--------—---o-wuu- 26 Ive 2r
HtD Howard and Alton gravelly soils, 20 to 30 percent slopes-------- 26 Ive [ ------
Howard part-----c-mmccmmm e eeeeee | e 2r
Alton part---cccmmmme oo cmem e ememee | meeees 3r
HtE  Howard and Alton gravelly soils, 30 to 45 percent slopes-------- 27 Vile [ -==---
Howard part-------ccccmmmmm e e emeeee L e 2r
Alton part--c--ccmmscmcc e c e e mmmeee ] mmeee 3r
KaA  Kanona silty clay loam, 0 to 2 percent slopes-----------—-=-=--- 27 IVw Sw
KaB  Kanona silty clay loam, 2 to 6 percent slopes-------==-=--c-wu-- 27 Ivw 5w
KaD  Kanona silty clay loam, 6 to 20 percent slopes----------c-cuou-- 27 IVw 5w
LaB  Lackawanna channery silt loam, 3 to 12 percent slopes----------- 28 Ile 30
LaC  Lackawanna channery silt loam, 12 to 20 percent slopes---------- 28 IVe 3r
LC Lackawanna-Wellsboro association, extremely stony--------------- 28 Vils | ------
Lackawanna part---------mmmmm e emeeee | e 3x
Wellsboro part-------mcmmeo i mm e e mmmmee . emeeee L mmme e 2x
LoB Lordstown channery silt loam, 3 to 12 percent slopes------------ 29 ITe 30
LoC Lordstown channery silt 1loam, 12 to 20 percent slopes---------- 29 IVe 3r




Map

symbol

LRE

LRF

MaB
MaC
MdB
MdC
MdD
MdD3

MhC3

MnB

MnC

MrB
MrC
MSB
NgB
ocC

OgB
0gC
OgD
OvB
OvC
Pa

Sc
Tg
TuB
TuC

VoB
VoC
VoD
Wa
We

WoB
WoC
WoD

GUIDE TO MAPPING UNITS--Continued

Mapping unit
Lordstown-Arnot association, steep------=---=c-c-mmcmmomonaoooo-
LOTASTOWN PATL- ===~ m=mmm o= == oo oo o o oo
ATNOTL PATt === omm o m = mm o m o e et e
Lordstown-Amot association, very steep------~--==--------c---w---
LOoTdStOWNn PaTt=—======= == oo oo e
ATNOT PATt === === = m o e m mm o o o e
Madrid fine sandy loam, undulating-----------c--eccomoomommanon
Madrid fine sandy loam, rolling----=----------mmcmmmmmommamaoo
Mardin channery silt loam, 2 to 8 percent slopes---=------=-=--=-
Mardin channery silt loam, 8 to 15 percent slopes---------------
Mardin channery silt loam, 15 to 25 percent slopes--------------

Mardin channery silt loam, 8 to 25 percent slopes, severely

Mardin-Ovid complex, 3 to 15 percent slopes, severely eroded----

Mardin part-------=----c-mc-mm s ee
OVid PaTt-====mm o m oo oo m o oo ool
Mardin and Volusia channery silt loams, silty substratum, 2 to 6
percent Slopes-------m=m-ommm e oo e oo
Mardin part-----------c-m e oo
Volusia part----=-=--mom oo m e e
Mardin and Volusia channery silt loams, silty substratum, 6 to
12 percent S1OPeS---====r-===- === e
Mardin part-------=--mmm o e e e
Volusia part-=-==-=-===---c--mme oo
Middlebury silt 1oam-=-=-=-== = oo m oo oo
Morris channery silt loam, 2 to 8 percent slopes----=--=-=-------
Morris channery silt loam, 8 to 15 percent slopes---------------
Morris extremely stony soils, gently sloping--------------------
Niagara silt loam, 2 to 6 percent Slopes-----------=mc-c-cuouum-
Ochrepts and Orthents-----m=---commomom oo
Oquaga channery silt loam, 3 to 12 percent slopes--=-----=----~--
Oquaga channery silt loam, 12 to 20 percent slopes--------------
Oquaga channery silt loam, 20 to 30 percent slopes-------~-------
Ovid silt loam, 2 to 6 percent slopes----------cmommmmommooooo -
Ovid silt loam, 6 to 12 percent slopes-------------=-=-—--“-coo-
Palms MUCK-===—=-m o m e e e e e =
Red Hook silt 1oam-----------c-mmemmm e —mme e
Scio Silt 10aM===-=m=m-—=c o e o
Tioga Silt 10@m--=== == oo oo o oo oo
Tuller channery silt loam, 0 to 6 percent slopes--------=--=--=o-
Tuller channery silt loam, 6 to 12 percent slopes---------------
Unadilla silt loam--~-==-==--—scmeccmem s cmmmcmmmccmcmemme o
Volusia channery silt loam, 3 to 8 percent slopes---------------
Volusia channery silt loam, 8 to 15 percent slopes--------------
Volusia channery silt loam, 15 to 25 percent slopes-------------
Wallington silt loam----c-=c e oo e
Warners Silt 1o@ame— e o oo oo o mm oo e -
Wayland silt loam-----=-=-ocmmmo oo e
Wellsboro channery silt loam, 2 to 8 percent slopes------------=
Wellsboro channery silt loam, 8 to 15 percent slopes------------

Wellsboro channery silt loam, 15 to 25 percent slopes-----------

Described
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page

Capability Woodland
subclass subclass
Symbol Number
VIils | ------
------ 3r
------ 4r
VIils |  =-=---
------ 3r
------ 4r
Ile 20
Ve 2r
ITw 30
I1le 30
Ve 3r
Vie 3r
Ive | =-e---
------ 30
------ 3w
Ilw | —=ee--
------ 30
------ 3w
I1Te | ===---
------ 30
------ 3w
IIw 20
ITIw 3w
I1le 3w
VIIs 3x
ITIw 3w
VIIIs | ------
Ile 30
IVe 3r
Vie 3r
ITIw 3w
IIle 3w
IVw 4w
IIIw 3w
IIw 20
IIw 20
IVw Sw
IVw 5w
I 30
ITIw 3w
Ille 3w
IvVe 3r
ITIw 3w
111w Sw
ITIw 4w
IIw 20
IIle 20
IVe 2r




NRCS Accessibility Statement

This document is not accessible by screen-reader software. The Natural
Resources Conservation Service (NRCS) is committed to making its information
accessible to all of its customers and employees. If you are experiencing accessibility
issues and need assistance, please contact our Helpdesk by phone at
1-800-457-3642 or by e-mail at ServiceDesk-FTC@ftc.usda.gov. For assistance with
publications that include maps, graphs, or similar forms of information, you may also
wish to contact our State or local office. You can locate the correct office and phone
number at http://offices.sc.egov.usda.gov/locator/app.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
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orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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