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HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains infor-

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

Liocating Soils

All the soils of Sussex County are shown
on the detailed map at the back of this
publication. This map consists of many
sheets 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
symbols. All areas marked with the same
symbol are the same kind of soil. The soil
symbol is inside the area if there is enongh
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 symbol and gives the capa-
bility classification and woodland group
of each. It also shows the page where each
soil is described and the page for the capa-
bility unit to which the soil has been
assigned.

Individual colored maps showing the
relative suitability or degree of limitation
of soils for many specific purposes can be
developed by using the soil map and the
information in the text. Translucent ma-
terial can be used as an overlay over the

soil map and colored to show soils that
have the same limitation or suitability.
For example, soils that have a slight limi-
tation 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 manage-
ment of the soils from the soil descriptions
and from the discussions of the capability
units and the woodland groups.

Foresters and others can refer to the
section “Woodland,” where the soils of the
county are grouped according to their
suitability for trees.

Game managers, sportsmen, and others
can find information about soils and wild-
life in the section “Wildlife.”

Community planners and others can
read about soil properties that affect the
choice of sites for dwellings, industrial
buildings, and recreation areas in the sec-
tion “Town and Country Planning.”

Engineers and builders can find, under
“Engineering Uses of the Soils,” tables
that contain test data, estimates of soil
properties, and information about soil
features that affect engineering practices.

Scientists and others can read about how
the soils formed and how they are clas-
sified in the section “Formation and
Classification of the Soils.”

Newcomers in Sussex County may be
especially interested in the section “Gen-
eral Soil Map,” where broad patterns of
soils are described. They may also be
interested in the information about the
county given at the beginning of the publi-
cation and in the section “General Nature
of the County.”
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UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE
NEW JERSEY AGRICULTURAL EXPERIMENT STATION AND COOK COLLEGE OF RUTGERS UNIVERSITY

USSEX COUNTY is in the northwestern part of New
Jersey. It borders New York on the north and Penn-
sylvania and the Delaware River on the west (fig. 1). The
county encompasses 343,216 acres. About 5,680 acres is
lakes, each of which is more than 40 acres in size. The rest

*State Agricultural Experiment Station

Figure 1.—Location of Sussex County in New Jersey.

is areas of land and water less than 40 acres in size. Popu-
lation of Sussex County in 1969 was 77,528, and that of
the county seat, Newton, was 7,297.

Several valleys-and -mountain ridges roughly parallel
the Délawate River. The valleys near the river are narrow
and -the nearest mountain ridges are the highest in the
county. High Point, at an‘elevation of 1,804 feet, the high-
est elevation in New Jersey, is on Kittatinny Mountain
near the Neéw.Jersey-New . York border. The valleys are
mostly 400 to 600 feet above sea level. Kittatinny Moun-

" tain is'a narrow, even-cresteéd sandstone ridge. The High-

lands, mountains-in the eastern part of the county, are
broad or flat-topped ridges of granitic gneiss. They are
generally steep and very stony. Some of the wide valley
between the ridges formed over limestone, shale, or slate.
Farmed areas dominantly are in this valley. About 30
percent of the county is farmed, predominantly dairy
farms, and more than 60 percent is wooded. The number
and size of .farms are decreasing, but farm income has
increased slightly during the last 5 years.

In 1965 the National Park -Service was authorized to
purchase land and develop the Delaware Water Gap Na-
tional Recreation Area. About 7 percent of Sussex
County is in this récreation area. About 25 percent of
the county is in Federal, State, or municipal parks,
forests, hunting and fishing areas, recreation areas, or
municipal reservoir watersheds. In addition, the county
has substantial private ski developments at Great Gorge
and Vernon Valley. o

How This Survey Was Made

Soil scientists made. this survey to learn what kinds.
of soil are in Sussex County (5),* 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 pro-
file is the sequence of natural layers, or horizons, in a
soil; it extends from the surface down into the parent

! Ttalic numbeérs in parentheses refer to Iiterature Cited, p. 117.
) 1



2 SOIL SURVEY

material that has not been changed much by leaching or
- by the action of plant roots.

The soil scientists made comparisons among the pro-
files they studied, and they compared these profiles with
those in the counties nearby and in places more distant.
They classified and named the soils according to nation-
wide, uniform procedures. The soil series and the sodl
phase are the catégories of soil classification most used
‘in a local survey. :

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface layer,
all the soils of one series have major horizons that are
similar in thickness, arrangement, and other important
characteristics. Each soil series is named for a town or
other geographic feature near the place where a soil of
that series was first observed and mapped. Washington
and Rockaway, 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 divided into phases. The name
of a soil phase indicates a feature that affects manage-
ment. For example, Washington loam, 3 to 8 percent
slopes, is one of several phases within the Washington
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 photographs. These pho-
tographs show woodlands, buildings, field borders, trees,
and other details that help in drawing boundaries accu-
rately. The soil map in the back of this publication was
prepared from the aerial photographs.

The areas shown on a soil map are called mapping
units. On most maps detailed enough to be useful in
planning and 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 soil of some other kind
that have been within an area that is dominantly of a
recognized soil phase.

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

A soil complex consists of areas of two or more soils,
so intermingled or so small in size that they cannot be
shown separately on the soil map. Fach 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. The name of a soil complex consists
of the names of the dominant soils, joined by a hyphen.
Washington-Wassale complex, 3 to 15 percent slopes, 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 justi-
fied. There is a considerable degree of uniformity in pat-
tern and relative extent of the dominant 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. Rock outcrop-Oquaga association,
steep, 1s 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 uniform. An area shown on
the map may be made up of only one of the dominant
soils, or of two or more. The name of an undifferentiated
group consists of the names of the dominant soils, joined
by “and.” Swartswood and Lackawanna very stony soils,
3 to 8 percent slopes, is an example.

In most areas surveyed there are places where the soil
material is so rocky, so shallow, or so severely eroded
that it cannot be classified by soil series. Those places
are shown on the soil map and are described in the
survey, but they are called land types and are given
descriptive names. Alluvial land, wet, is a land type in
Sussex County.

While a soil survey is in progress, samples of soils
are taken, as needed, for laboratory measurements and
for engineering tests. Laboratory data from the same
kinds of soil in other places are assembled. Data on yields
of crops under defined practices are assembled from farm
records and from field or plot experiments on the same
kinds of soil. Yields under defined management are esti-
mated for all the soils.

Soil scientists observe how soils behave when used as
a growing medium for native and cultivated plants, and
as material for structures, foundations for structures, or
covering for structures. They relate this behavior to
properties of the soils. For example, they observe that
filter fields for onsite disposal of sewage fail on a given
kind of soil, and they relate this to slow permeability of
the soil or a high water table. They see that streets,
road pavements, and foundations for houses crack on a
given kind of soil, and they relate this failure to a high
shrink-swell potential. Thus, they use observation and
knowledge of soil properties, together with available re-
search data, to predict the limitation or suitability of a
soil for present and potential uses.

After data have been collected and tested for the key,
or benchmark, soils in a survey area, the soil scientists set
up trial groups of soils. They test these groups by further
study and by consultation with farmers, agronomists, en-
gineers, and others. They then adjust the groups accord-
ing to the results of their study 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 Sussex County. A soil
association is a landscape that has a distinctive propor-
tional pattern of soils. It normally 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
may occur in another, but in a different pattern.

A map showing soil associations is useful to people
who want a general idea of the soils in a county, who
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want to compare different parts of a county, or who want
to know the location of large tracts that are suitable 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-
tional facilities, and community developments. It is not
a suitable map for planning the management of a farm
- or field, or for selecting the exact location of a road,
building, or similar structure, because the soils in any
one association ordinarily differ in slope, depth, stoni-
ness, drainage, and other characteristics that affect their
management.

The 11 soil associations in Sussex County are described
on the following pages.

Soils Formed in Glacial Qutwash

The soils in these associations are on the east side of
the Delaware River and in valleys along major streams.
They are deep, dominantly nearly level to strongly slop-
ing cobbly sandy loams to loams. In some areas they are
very steep.

1. Chenango-Atherton-Braceville association

Nearly level to wvery steep, deep, well-drained to wvery
poorly drained loamy soils; on terraces

This association is dominantly in a lower position on
the landscape than most of the other associations in the
county. It makes up about 6 percent of the total acreage.
It is about 50 percent Chenango soils, 10 percent Ather-
ton soils, 10 percent Braceville soils, and 30 percent soils
of minor extent.

Chenango soils are well drained and have a surface
layer of gravelly fine sandy loam or cobbly sandy loam.
They are mostly gently sloping, but in some areas they
are very steep. They are on the high parts and sides of
terraces. Atherton soils are nearly level, are poorly
drained or very poorly drained, and have a loam surface
layer. They are in low positions on the landscape. Brace-
ville soils are moderately well drained, are nearly level to
gently sloping, and have a surface layer of gravelly loam
or gravelly sandy loam. They are on toe slopes.

Less extensive in this association are the well-drained
Unadilla soils, the excessively drained Colonie soils, the
moderately well drained to somewhat poorlv drained
Middlebury soils, the moderately well drained Wurtsboro
soils, the very poorly drained Sloan soils, the poorly
dr%ined Wayland soils, and the well-drained Wassaic
soils.

Most of this association was cleared for farming. Much
of it is now idle. Some parts are public hunting and
fishing grounds. The rest is within the Delaware Water
Gap National Recreation Area. All but the wet areas are
generally well suited to farming and to community de-
velopment.

2. Hazen-Palmyra-Fredon association

Nearly level to very steep, deep, well-drained and poorly
drained loamy soils; on terraces, kames, and outwash
plains -

This association is in areas above Carlisle muck and
the flood plains of major tributaries. It makes up about
8 percent of the county. It is about 40 percent Hazen

soils, 15 percent Palmyra soils, 10 percent Fredon soils,
and 35 percent soils of minor extent.

Hazen soils are well drained, are nearly level to very
steep, and have a gravelly loam surface layer. Palmyra
soils are well drained, are nearly level to very steep, and
have a gravelly fine sandy loam surface layer. Hazen and
Palmyra soils are mostly on side slopes. Fredon soils are -
poorly drained, are nearly level to gently sloping, and
have a loam surface layer. They are 1n low positions on
the landscape.

Less extensive in this association are the moderately
well drained Hero soils, the very poorly drained Halsey
soils, and the well drained Valois and Bath soiis.

This association has been extensively cleared for farm-
ing. The potential for community development is high.
The steep areas are among the primary sources of sand
and gravel.

Soils Formed in Organic Deposits, Glacial Lake
Sediments, or Aluvium

The soils in these associations are on flood plains or
in depressions in the valleys. They are nearly level and
deep and range from muck to silty clay loam. Many are
subject to frequent overflow or ponding.

3. Carlisle-Swamp association

Nearly level, deep, very poorly drained orgamic soils and
mineral soils; in depressions

This association is in the lowest positions on the land-
scape. It is commonly in circular or elliptical depressions
that have poor drainage outlets. It makes up about 6
percent of the county. It is about 60 percent Carlisle
soils, 15 percent Swamp, and 25 percent soils of minor
extent. -

Carlisle soils formed in organic material. Swamp is
dominantly mineral in composition and is almost con-
tinuously covered by water. Carlisle soils and Swamp are
in low positions on the landscape.

Less extensive in this association are the poorly drained
Chippewa soils and the very poorly drained Lyons, Nor-
wich, and Wallkill soils.

Most areas of this association are woodland. Drained
areas of Carlisle soils are used for vegetables. A few
areas are used for specialty'crops, such as sod. Growing
vegetables and sod and developing ponds, reservoir sites,
and wetland wildlife habitat are potential uses of this
association.

4. Livingston-Sloan-Wayland association

Nearly level, deep, wvery poorly drained and poorly
drained loamy soils; in depressions and on flood plains

This association is in very low positions on the flood
plain, adjacent to main tributaries in the interior of the
county, and is subject to stream flooding. It makes up
about 8 percent of the county. It is about 35 percent Liv-
ingston soils, 20 percent Sloan soils, 15 percent Wayland
soils, and 30 percent soils of minor extent.

Livingston soils are very poorly drained and have a
silty clay loam surface layer and a slowly permeable clay

subsoil. Sloan soils are very poorly drained and have a

silt loam surface layer over a silty clay loam subsoil.
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Wayland soils are poorly drained and have a silt loam
surface layer over a silt loam subsoil.

Less extensive soils in this association are the poorly
drained to somewhat poorly drained Raynham soils, the
poorly drained Fredon soils, the very poorly drained
Halsey soils, and Alluvial land, wet.

This association mainly is in hay, pasture (fig. 2), and
woodland. Part of it is idle. Some artificially drained
areas are used for row crops. If drainage outlets are
available, many areas can be drained and used for crops.
This association is well suited to development for wetland
wildlife.

Soils Formed in Glacial Till or in Material
Weathered from Bedrock

The soils in these associations are in the Valley and
Ridge province between Kittatinny Mountain and the
Hig%elands. They are mainly deep to shallow, nearly level
to very steep loamy soils. Stony soils and Rock outcrop
are common in most of these associations.

5. Washington-Wassaic-Rock outcrop association

Gently sloping to steep, deep and moderately deep, well-
drained loamy soils and limestone outcrops; on uplands

- This association is on hillsides and lower valley slopes
between the mountains. It makes up about 9 percent of

b4

Figure 2—Highly productive pasture on the flood plain, on Wayland and Sloan soils.

the countv. It is about 40 percent Washington soils, 30
percent Wassiac soils, 20 percent Rock outcrop, and 10
percent soils of minor extent.

Washington soils are deep, well drained, and gently
sloping to steep and have a surface layer of loam or very
stony loam. Wassaic soils are moderately deep, well
drained, and gently sloping to steep and have a surface
layer of silt loam. Rock outcrop is dominantly limestone.

Less extensive in this association are the poorly drained
and very poorly drained Lyons soils and the moderately
well drained Hero soils.

This association is well suited to farming. The deep
and moderately deep soils are dominant and are used for
corn and alfalfa. The rocky areas are used for pasture,
farm woodlots, and the development of residential and
recreation communities surrounding lakes (fig. 3). The
sinkholes that form in some low areas of this association
definitely limit more intensive use of these areas.

6. Swartswood-Nassau association

Gently sloping to steep, deep and shallow, well-drained
and somewhat excessively drained loamy soils,; on uplands

This association is on hilltops and hillsides directly
east of Kittatinny Mountain. It makes up about 5 per-
cent of the county. It is about 40 percent Swartswood
soils, 35 percent Nassau soils, and 25 percent soils of minor
extent.

v N v
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Figure 3.—Residential and recreation communities surround most lakes in the county.

Swartswood soils are deep, gently sloping to steep, and
well drained and have a surface layer of gravelly loam or
very stony loam. Nassau soils are shallow, gently sloping
to very steep, and somewhat excessively drained and have
a surface layer of silt loam. They are in areas contain-
ing rock ledges.

Less extensive in this association are the somewhat
poorly drained Albia soils, the well drained Bath soils,
the poorly drained Norwich soils, and the moderately well
drained Wurtsboro soils.

Most of this association was cleared for farming. The
dominant present uses are woodland and lake develop-
ments. A few dairy farms are in the area.

The shallowness of Nassau soils is severely limiting for
many uses. Steep slopes and stoniness are the most limit-
ing properties of Swartswood soils.

7. Nassau-Bath-Norwich association

Gently sloping to very steep, shallow and deep, somewhat
excessively drained and well-drained loamy soils and
nearly level, deep, very poorly drained very stony loamy
soils, on uplands

This association is on hilltops and hillsides in the
interior valleys. It makes up about 20 percent of the
county. It is about 25 percent Nassau soils, 20 percent
Bath soils, 20 percent Norwich soils, and 35 percent soils
of minor extent.

Nassau soils are shallow over shale or slate, gently
sloping to very steep, and somewhat excessively drained
and have a surface layer of shaly silt loam. Rock out-
crops are few to numerous. Bath soils are deep, well
drained, and gently sloping to very steep and have a
surface layer of loam, graveri]y loam, or very stony loam.
Norwich soils are deep, nearly level, and very poorly
drained and have a surface layer of silt loam or very
stony loam.

Leéss extensive in this association are the well-drained
Valois soils, the somewhat poorly drained Albia soils, and
Rock outcrop.

Most of this association has been cleared for farming.
It is used for both row crops and pasture. Unless irri-
gated, Nassau soils are poorly suited to farming. Many
ponds have been constructed in the very poorly drained
areas. Some areas are used for community development.
Shallowness over bedrock severely limits the Nassau soils
for many uses.

8. Wassaic-Wooster-Rock outcrop association

Gently sloping to very stecep, moderately deep and deep,
well-drained loamy soils and limestone outcropsy on
uplands

This association is on hilltops and hillsides near the

Delaware River. It makes up about 3 percent of the
county. It is about 40 percent Wassaic soils, 25 percent
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Wooster soils, 20 percent Rock outcrop, and 15 percent
soils of minor extent.

Wassaic soils are moderately deep, well drained, and
gently sloping to steep and have a surface layer of silt
loam. Wooster soils are deep, well drained, and gently
sloping to very steep and have a surface layer of loam.
The outcrops are limestone ledges.

Less extensive in this association are the somewhat
excessively drained Nassau soils, the very poorly drained
Lylons solls, and small areas of the well-drained Bath
sols.

This association is dominantly woodland or idle areas
that were formerly farmed. It is now part of the Dela-
ware Water Gap National Recreation Area.

9. Rockaway-Hibernia-Whitman association

Gently sloping to very steep, deep, well-drained and some-
what poorly drained gravelly to wery stony loamy soils
and mnearly level, deep, very poorly drained extremely
stony loamy soils; on uplands

This association is on hillsides and hillsides in valleys
west of the Highlands. It makes up about 7 percent of
the county. It is about 65 percent Rockaway soils, 15 per-
cent Hibernia soils, 10 percent Whitman soils, and 10
percent soils of minor extent. -

Rockaway soils are well drained, are gently sloping to
very steep, and have a surface layer of gravelly loam or
very stony loam. They are on hilltops and hillsides.
Hibernia soils are somewhat poorly drained, are gently
sloping to moderately steep, and have a surface layer of
gravelly loam or very stony loam. They are on the mid
or lower slopes. Whitman soils are very poorly drained,
are nearly level, and have a surface layer of extremely
stony sandy loam. They are in low positions on the land-
scape.

Less extensive in this association are the excessively
drained Otisville soils, the well-drained Riverhead soils,
and Rock outcrop.

This association has been extensively cleared for farm-
ing, but the acreage in farms is declining. Idle acreages
are reverting to woodland or are used for community
development.

10. Rockaway-Rock outcrop-Whitman association

Steep and very steep, deep, well-drained gravelly to very
stony loamy soils; rock outcrops; and mearly level. deep,
very poorly drained extremely stony loamy soils; on
uplands

This association is on ridgetops and side slopes of the
Highlands. It makes up about 20 percent of the county.
It is about 45 percent Rockaway soils, 35 percent Rock
outcrop, 10 percent Whitman soils, and 10 percent soils
of minor extent.

Rockaway soils are deep, well drained, and dominantly
steep to very steep and have a surface layer of gravelly
loam or very stony loam. They are on hilltops and hill-
sides. They are generally associated with Rock outcrop
and shallow soils. Rock outcrop consists of areas where
25 to 90 percent of the surface is covered by mostly gran-
itic rock. These areas are mainly on hilltops. Whitman
soils are very poorly drained and have an extremely stony

sandy loam surface layer. They are in low positions on
the landscape.

Less extensive in this association are the somewhat
poorly drained Hibernia soils and the well-drained River-
head soils. -

This association is dominantly woodland. Some areas
are cleared and used for pasture. Other areas are used
for private recreational development, such as ski slopes.
Still other areas are State-owned parks and greenbelts.

11. Rock outcrop-Oquaga-Swartswood association

Rock outerops and sloping to very steep, moderately deep
and deep, well-drained wvery stony and extremely stony
loamy soils; on uplands

This association is on sharp ridgetops, escarpments,
and side slopes of Kittatinny Mountain. It makes up
about 13 percent of the county. It is about 30 percent
Rock outcrop, 30 percent Oquaga soils, 15 percent Swarts-
wood soils, and 25 percent soils of minor extent.

Rock outcrop consists of areas, commonly on ridgetops,
where 40 to 60 percent of the surface is covered by domi-
nantly sandstone rocks. Oquaga soils have an extremely
stony loam surface layer and are moderately deep. They
are dominantly on side slopes. Swartswood soils have a
surface layer of gravelly loam or very stony loam. They
are either on the tops or the sides of ridges.

Less extensive in this association are the very stony,
well drained Lackawanna soils, the moderately well
drained Wurtsboro soils, and the very poorly drained
Norwich soils.

This association is dominantly State forests or parks.
Some of it has been used for residential development but
now is part of the Delaware Water Gap National Recre-
ation Area.

Descriptions of the Soils

This section describes the soil series and mapping units
in Sussex County. Each soil series is described in consid-
erable detail, and then, briefly, each mapping unit in that
series. Unless it is specifically mentioned otherwise, it is
to be assumed that 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 downward to rock or other underlying material.
Each series contains two descriptions of this profile. The
first in brief and in terms familiar to the layman. The
second, detailed and in technical terms, is for scientists,
engineers, and others who need to make thorough and
precise studies of soils. Unless it is otherwise stated, the
colors given in the descriptions are those of a moist soil.

As mentioned in the section “How This Survey Was
Made,” not all mapping units are of a soil series. Swamp,
for example, does not belong to. a soil series, but never-
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theless is listed in alphabetic order along with the soil

series.

Following the name of each mapping unit is a symbol
in parentheses. This symbol identifies the mapping unit
on the detailed soil map. Listed at the end of each descrip-
tion of a mapping unit is the capability unit and wood-
land group in which the mapping unit has been placed.
The woodland group and the page for the description of
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sach capability unit can be found by referring to the
“Guide to Mapping 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 at the end
of this survey, and more detailed information about the
terminology and methods of soil mapping can be obtained

from the Soil Survey Manual (9).

TaBLE 1.—Approzimate acreage and proportionate extent of the soils

Soil Acres | Percent Soil Acres { Percent
Albia gravelly loam, 3 to 8 percent slopes_..___ 3, 550 1.1 || Norwich very stony silt loam, 0 to 3 percent
Albia gravelly loam, 8 to 15 percent slopes_.___| 1, 380 .4 SlOPES - o o e e mmmmmmmmm 3, 450 1.0
Albia extremely stony loam, 3 to 8 percent Oquaga extremely stony loam, 3 to 8 percent
slopes_ - - 1, 480 ! SlOPeS e na 360 01
Alluvial land, wet_ - . ___________________. 1, 340 . 4 || Oquaga extremely stony loam, 8 to 25 percen
Atherton loam. _ .. _____________________ 2, 550 .8 SlOPES - o o oo cmam e 2, 550 .8
Bath loam, 3 to 8 percent slopes_._.._.______ 3, 750 1.1 || Oquaga-Rock outcrop association, moderately
Bath loam, 8 to 15 percent slopes___.__.______ 5, 200 1.5 SUEOP - e 13, 500 4.0
Bath gravelly loam, 15 to 25 percent slopes____| 2, 100 . 6 || Otisville gravelly loamy sand, 3 to 15 percent
Bath gravelly loam, 25 to 40 percent slopes____ 310 .1 SlOPeS e m 770 .2
Bath very stony loam, 3 to 8 percent slopes____ 790 . 2 || Otisville gravelly loamy sand, 15 to 35 percent
Bath very stony loam, 8 to 25 percent slopes.___| 2, 350 .7 SlOPES_ — - o oo e 560 .2
Bath very stony loam, 25 to 40 percent slopes_._ 520 .2 || Palmyra gravelly fine sandy loam, 0 to 3
Braceville gravelly sandy loam, 0 to 3 percent percent slopes_ . oo 380 .1
8lOPeS . - e e 1, 200 . 4 || Palmyra gravelly fine sandy loam, 3 to 8 per-
Braceville gravelly sandy loam, 3 to 8 percent cent SlOPes_ - eooean- 1, 850 .5
SlOPeS - - e ceeee o 570 . 2 || Palmyra gravelly fine sandy loam, 8 to 25 per-
Carlislemuck _ __ ___ . _______ 12, 100 3.6 cent SlOPeS oo o oo 2, 100 .6
Chenango gravelly fine sandy loam, 3 to 8 Pits, sand and gravel _ _ _ . __.______.______.. .. 470 i |
percent slopes___ ___ o ____... 4, 650 1. 4 || Pompton fine sandy loam, 0 to 3 percent slopes._ 790 .2
Chenango gravelly fine sandy loam, 8 to 25 Preakness sandy loam._ .. __nooo_. 670 .2
percent S1opes_ - - oo 2, 750 . 8 || Raynham silt loam, 0 to 5 percent slopes__...__ 1, 150 .3
Chenango cobbly sandy loam, 3 to 15 percent Riverhead sandy loam, 3 to 8 percent slopes___| 1, 480 .4
BlOPeS. - o e 1, 970 . 6 || Riverhead sandy loam, 8 to 25 percent siopes__| 1,190 .4
Chenango cobbly sandy loam, 15 to 35 percent Rockaway gravelly loam, 3 to 8 percent slopes.| 2, 500 .7
BlOPeS. e e 1, 700 .5 || Rockaway gravelly loam, 8 to 15 percent slopes_| 3, 400 1.0
Chippewa extremely stony loam, 0 to 8 percent Rockaway gravelly loam, 15 to 25 percent
BlOPES - oo e cam 3, 100 .9 SIOPES - - - e e 1, 650 .5
Chippewa silt loam, 3 to 8 percent slopes..____ 3, 000 .9 || Rockaway very stony loam, 5 to 25 percent
Colonie loamy fine sand, 3 to 8 percent slopes__ 460 .1 SIOPES o o oo e —mmmem o 13, 900 4,1
Colonie loamy fine sand, 8 to 15 percent slopes_. 270 .1 Il Rockaway very stony loam, 25 to 40 percent
Fredon loam, 0 to 3 percent slopes____.._..____ 2, 050 .6 SlOPES - - o - e 1, 040 .3
Fredon loam, 3 to 8 percent slopes_________.._ 870 . 3 || Rockaway-Rock outerop association, sloping
Halsey loam._ .. ___________. 2, 000 .6 and moderately steep__ - ... 26, 500 7.9
Hazen gravelly loam, 0 to 3 percent slopes_____ 660 . 2 Il Rock outcrop-Nassau association, very steep._| 2,250 .7
Hazen gravelly loam, 3 to 8 percent slopes_____ 5, 700 1. 7 || Rock outerop-Oquaga association, steep_______ 12, 700 3.8
Hazen gravelly loam, 8 to 25 percent slopes____{ 3, 750 1.1 || Rock outcrop-Rockaway association, steep. ___{ 23, 000 6. 8
Hazen and Palmyra gravelly sandy loams, 25 to Sloan and Wayland silt loams_________.______ 4,100 1.2
45 percent slopes. - o eoooo__ 2, 750 L8| Swamp. oo e 3, 800 1.1
Hero loam, 0 to 3 percent slopes_._________..__ 1, 220 .4 || Swartswood gravelly loam, 3 to 8 percent
Hero loam, 3 to 8 percent slopes___________..__ 1, 080 .3 SlOPES - - o e 1, 270 .4
Hibernia gravelly loam, 3 to 8 percent slopes___ 660 .2 || Swartswood gravelly loam, 8 to 15 percent
Hibernia very stony loam, 3 to 8 percent slopes__| 4, 550 1.3 SlOPES - c o o 1,440 .4
Hibernia very stony loam, 8 to 25 percent slopes_{ 1, 200 .4 || Swartswood gravelly loam, 15 to 25 percent
Hoosic gravelly loam, 3 to 8 percent slopes. ... 570 .2 SIOPES - - o e 680 .2
Hoosic gravelly loam, 8 to 25 percent slopes_ __ 720 .2 || Swartswood and Lackawanna very stony soils,
Livingston silty clay loam_____________._._____ 3, 750 1.1 3 to 8 percent slopes__ - __ e ___ 3, 000 .9
Lyons silt loam_ _ - - . 1, 340 .4 || Swartswood and Lackawanna very stony soils,
Lyons very stony silt loam____________.__.____ 1,120 .3 8 to 25 percent slopes_ . __ .. ____ 8, 700 2.6
Made land, sanitary land fill_.________________ 340 .1 || Swartswood and Lackawanna very stony soils,
Middlebury loam _— ... 1, 500 .4 25 to 35 percent slopes._ ..o ____ 1, 000 .3
Nassau rocky silt loam, 3 to 8 percent slopes__.| 1,480 .4 || Unadilla very fine sandy loam, 0 to 3 percent
Nassau rocky silt loam, 8 to 15 percent slopes__| 5, 200 1.5 SlOPES - - e o oo 410 .1
Nassau-Rock outerop complex, 15 to 25 percent Unadilla very fine sandy loam, 3 to 8 percent
SlOPeS. - o e e eeemm 9, 900 2.9 SIOPES - o - - o mmeee e 690 .2
Nassau-Rock outcrop complex, 25 to 45 per- Valois shaly loam, 3 to 8 percent slopes____.___ 1, 270 .4
cent 8loPes. - - oo canas 8, 600 2. 5 || Valois shaly loam, 8 to 15 percent slopes.._____ 1, 900 .6
Nassau-Rock outcrop complex, extremely stony._| 1, 800 . 5 || Valois shaly loam, 15 to 25 percent slopes. - ... 1, 030 .3
Norwich silt loam, 0 to 3 percent slopes.____.__ 13, 400 4.0 || Wallkill silt loam - - oo oo ceeieee o 530 .2
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TaBLE 1.—Approximate acreage and proportionate extent of the soils—Continued

Soil Acres | Percent Soil Acres | Percent

Washington loam, 3 to 8 percent slopes.__ . _ .. 2, 000 0. 6 || Whitman extremely stony sandy loam________ 9, 400 2.8
Washington loam, 8 to 15 percent slopes.___.__ 780 -2 || Wooster loam, 3 to 8 percent slopes_______.____ 910 .3
Washington loam, 15 to 25 percent slopes___._ 410 .1 || Wooster loam, 8 to 15 percent slopes_______.__ 570 .2
Washington very stony loam, 3 to 15 percent Wooster loam, 15 to 25 percent slopes_._______ 660 .2

SlOpPeS. o e imiaao 2, 000 . 6 || Wooster loam, 25 to 35 percent slopes_____.__._ 260 .1
Washington very stony loam, 15 to 25 percent Wurtsboro gravelly loam, 3 to 8 percent slopes. 910 .3

SlOPBS - e 890 . 3 || Wurtsboro gravelly loam,.8 to 15 percent slopes. 660 .2
Washington-Wassaic complex, 3 to 15 percent Wurtsboro very stony loam, 0 to 8 percent

SlOPeS. _ oo 6, 700 2.0 SlOPeS - - o a2 6, 200 1.8
Washington-Wassaic complex, 15 to 25 percent Wurtsboro very stony loam, 8 to 20 percent

SlOPES - - e cceces 3, 700 1.1 SlOPeS. - e 210 .1
Wassaic silt loam, 3 to 15 percent slopes______ 2, 850 .8 QUATTIeS - oo e 326 .1
Wassaic silt loam, 15 to 30 percent slopes______ 870 .2 Water (bodies less than 40 acres in size)...__. 2, 400 .8
Wassaic-Rock outcrop association, moderately

171 SO 13, 500 40 Total e 337, 536 100. 0

Albia Series

The Albia series consists of deep, gently sloping to
sleping, somewhat poorly drained gravelly or extremely
steny soils that have a firm, compact, brittle fragipan.
‘These soils formed in glacial till material weathered from
shale, sandstone, and slate. They are on uplands.

In a representative profile the plow layer is dark gray-
ish-brown gravelly loam 9 inches thick. The upper 9
inches of the subsoil is dark yellowish-brown and yellow-
ish-brown gravelly heavy loam. The lower part is a fragi-
pan of very firm, dense, light brownish-gray and olive-
gray gravelly loam that extends to a depth of 60 inches
or more.

Available water capacity is moderate. Permeability is
moderate in the upper part of the subsoil and slow in the
fragipan. The fragipan restricts the downward movement
of air, water, and roots. Natural fertility is moderate.

If drained, these soils are used for corn, alfalfa, other
hay, and pasture. Some areas are residential developments.

Representative profile of Albia gravelly loam, 8 to 8
percent slopes, 3 miles north of Quarryville, on the back
road to Unionville, New York, east side of road, 250 feet
into field :

Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) gravelly
loam; moderate, medium, granular structure; fri-
able; many fine and medium roots; 20 percent fine
gravel ; strongly acid; clear, wavy boundary.

B2—9 to 18 inches, dark yellowish-brown (10YR 4/4) and
yellowish-brown (10YR 5/6) gravelly heavy loam;
many, fine, distinct, light brownish-gray (2.5Y 6/2)
and few, fine, faint, yellowish-brown (10YR 5/8)
mottles ; moderate, medium, subangular blocky struc-
ture; slightly firm; common medium roots; 20 per-
cent fine and medium gravel ; strongly acid; gradual,
wavy boundary.

Bx1—18 to 24 inches, light brownish-gray (2.5Y 6/2) gravelly
loam ; strong, very coarse, prismatic structure; very
firm; 25 percent fine and medium gravel; strongly
acid ; gradual, wavy boundary.

Bx2—24 to 36 inches, olive-gray (5Y 5/2) gravelly loam;
many, medium, faint, light olive-brown (2.5Y 5/6)
and olive-yellow (2.5Y 6/6) mottles; strong, very
coarse, prismatic strueture; very firm; 20 percent
fine and medium gravel; moderately acid; gradual,
wavy boundary.

Bx3g-—36 to 60 inches, olive-gray (5Y 2/2) gravelly loam;
many, medium, distinet, yellowish-brown (10YR 5/6)

mottles; massive; very firm; 30 percent fine and
coarse gravel ; slightly acid.

The solum ranges from 40 to 72 inches in thickness. Depth
to bedrock is 5 feet or more. Depth to the fragipan ranges
from 12 to 20 inches. The content of coarse fragments ranges
from 10 percent to 30 percent and generally increases with
increasing depth. Cobblestones and stones are more numerous
in the A horizon than in the horizons below. Unless limed,
these soils are slightly to strongly acid.

The A horizom is gravelly loam or loam. The B horizon
ranges from gravelly heavy loam fo gravelly loam. The upper
part of the B horizon generally has a higher percentage of
clay than the lower part. The B horizon is firm or very firm.
The C horizon is very firm and brittle.

Albia soils are associated with Bath, Chippewa, Valois, and
Nassau soils. In contrast with Bath, Valois, and Nassau soils,
they have low-chroma mottles. They are not so gray through-
out the profile as Chippewa soils.

Albia gravelly loam, 3 to 8 percent slopes (AIB).—
The profile of this soil is the one described as representa-
tive of the series. Included in mapping are areas of less
gravelly Albia soils, inextensive areas of stony or extreme-
ly stony Albia soils, and small areas of sloping or mod-
erately steep Albia soils. Small areas of Bath and Chip-
pewa soils are also included.

If drained, this soil is suited to corn, soybeans, small
grain, mixed hay, and pasture. Alfalfa and winter small
grain are subject to winterkill. A moderately high water
table is the major limitation. Runoff is medium. The haz-
ard of erosion is moderate. Diversion terraces, random
tile lines, and surface drains are used to reduce excess
wetness. Capability unit TITw—28; woodland group 4wl.

Albia gravelly loam, 8 to 15 percent slopes (AIC).—
The profile of this soil is similar to the one described
as representative of the series, but in places the fragipan
1s nearer the surface. Included in mapping are areas of
moderately well drained and poorly drained soils and
small areas of well-drained Bath soils and poorly drained
Chippewa soils. .

This soil is used for commonly grown field crops and
for hay and pasture. In places gravel interferes with
tillage and harvest. Runoff is medium. The hazard of
erosion is moderate. Root penetration and the movement
of water are limited by the fragipan. Erosion control is
needed in cultivated areas. Capability unit I1Te-28;
woodland group 4wl.

Albia extremely stony loam, 3 to 8 percent slopes

(AmB).—The profile of this soil is similar to the one de-
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scribed as representative of the series, but the stone con-
tent is 10 to 15 percent in the surface layer and 5 to 10
percent in the subsoil. Stones are 3 to 5 feet apart. In-
cluded in mapping are small areas of nonstony Albia
soils and Chippewa very stony loam.

This soil is used for pasture and woodland. The stones
make cultivation impractical. Capability unit VIIs-45;
woodland group 5x1.

Alluvial Land, Wet

Alluvial land, wet (Ar) is very poorly drained and
poorly drained. It is on flood plains. The surface layer
is gray or mottled gray fine sandy loam to silty clay that
varies widely within short distances. The content of
gravel and cobblestones varies from place to place. In
places debris deposited by floodwater 1s scattered on the
surface.

These wet alluvial areas occupy very low positions
along the major streams of the county. They have a water
table at or near the surface most of the year. They are
subject to stream overflow and in places are subject to
surface ponding during long wet periods. Most areas are
flooded annually. The rest is flooded once in 4 or 5 years.
Floodwater stands for as long as a week or more.

Small pockets of muck, peat, and lacustrine sediments
are included in the mapped areas of this unit. The muck
and peat areas have low bearing strength. The lacustrine
sediments are likely to be plastic and slowly permeable.

Alluvial land, wet, is used for hay and pasture. A few
drained areas are used for corn. Capability unit VIw-
"46 ; woodland group 5wl.

Atherton Series

The Atherton series consists of deep, nearly level, poorly
drained and very poorly drained soils that formed on
glacial outwash terraces. These soils are in slight depres-
sions and on terraces along streams in the county. They
are seldom flooded.

In a representative profile the surface layer is very
dark brown loam 6 inches thick. The subsoil extends to
a depth of 30 inches. The upper 6 inches is dark-gray
loam mottled with dark brown. The lower part is mot-
tled, olive-brown loam. The substratum is dark-brown
and gray, firm and slightly plastic sandy clay loam that
extends to a depth of 60 inches or more.

Available water capacity is high. Permeability is mod-
erate or moderately slow in the surface layer and sub-
soil. A high water table keeps these soils saturated for
long periods. Natural fertility is high. Roots are restrict-
ed by the high water table.

Where drained, these soils are suited to corn, hay, and
pasture. Undrained areas are woodland.

Representative profile of Atherton loam, west side of
U.S. Highway No. 206, near Montague Township School:

A1—0 to 6 inches, very dark brown (10YR 2/2) loam; mod-

erate, fine, granular structure; friable; many fine
and medium roots; slightly acid; clear, smooth

boundary.
B21g—6 to 12 inches, dark-gray (10YR 4/1) loam; many,
medium, faint, dark-brown (10YR 3/3) mottles;

weak, medium, granular structure; friable; slightly
acid ; gradual, wavy boundary.

B22g—12 to 30 inches, olive-brown (2.5Y 4/4) loam; many,
fine and medium, dark-brown (7.5YR 4/4) mottles

on dominantly grayish-brown (10YR 5/2) ped sur-
faces; weak, fine, subangular blocky structure; fri-
able; slightly acid; gradual, wavy boundary.

11C1g—30 to 40 inches, dark-brown (7.5YR 4/2) sandy clay
loam ; many, fine, distinet, strong-brown (7.5YR 5/6)
and reddish-yellow (7.5YR 6/6) mottles; weak, medi-
um, subangular blocky structure; firm, slightly plas-
tic: slightly acid; clear,. wavy boundary.

IIC2g—40 to 60 inches, gray (10YR 5/1) sandy clay loam;
massive ; firm, slightly plastic ; slightly acid.

The solum ranges from 24 to 42 inches in thickness. Depth
to limestone or sandstone bedrock is 6 feet or more. The
content of coarse fragments, mostly gravel size, makes up as
much as 15 percent of the solum and as much as 35 percent
of the C horizon. Reaction ranges from strongly acid to
mildly alkaline.

The Ap or the Al horizon is very dark brown (10YR 2/2)
or very dark gray (10YR 8/1). Ped faces in the B horizon
range from grayish brown (10YR 5/2) to dark gray (5Y 4/1).
The B horizon varies within short distances and ranges
from loam to silty clay loam. The C horizon is stratified
with sandy loam and sandy clay loam, or gravelly tex-
tures. '

Atherton soils are associated with the moderately well
drained Braceville soils, the well-drained Chenango soils, and
the very poorly drained Carlisle soils. They have a B horizon
that is dominantly gray, whereas that of Chenango and
Braceville soils is brown. They are dominantly mineral ma-
terial and contain less organic matter than Carlisle soils.

Atherton loam (At).—This soil is in long narrow or oval
depressions adjacent to streams or low spots where sur-
face and seepage water collect. In most places, slopes are
less than 3 percent.

Included with this soil in mapping are somewhat
poorly drained soils too small in extent to map separately.
In some areas a small amount, of gravel and cobblestones
is scattered on the surface and throughout the profile. In
many areas thin alluvial deposits have accumulated on
the surface.

Wetness is the major limitation. Runoff is very slow,
and there is little or no erosion hazard. If drained and

under high-level management, this soil can be cultivated

continuously. Tt is best suited to water-tolerant plants. It
is not well suited to alfalfa.

This soil is suited to trees and unimproved pasture.
Where drainage outlets are available and the soil is
drained, it is suited to pasture, hay, and corn. Excessive
wetness has been reduced by surface drains and in some
places by tile drains. Capability unit TIIw-36; woodland
group 4wl.

Bath Series

The Bath series consists of deep, gently sloping to very
steep, well-drained soils that have a fragipan in the lower
part of the subsoil. These soils formed in glacial till
derived predominantly from gray sandstone, siltstone,
and coarse shale. They are on uplands, on the crests and
side slopes on long, distinctly convex landscapes.

In a representative profile the plow layer is very dark
grayish-brown loam 10 inches thick. The upper 18 inches
of the subsoil is yellowish-brown or dark yellowish-brown
loam. The lower part is a fragipan of firm, dark yellow-
ish-brown gravelly loam 20 inches thick. The substratum
to a depth of 60 inches or more is light olive-brown
gravelly sandy loam. .

Available water capacity is moderate. Permeability 1s
moderate above the fragipan but slow in the pan. Natural
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fertility is moderate. Some Bath soils are very stony in
the surface layer but somewhat less stony in the subsoil.

Gently sloping and sloping Bath soils dominantly are
used for corn, alfalfa, and fruit. Steep and very stony
Bath soils are better suited to pasture and woodland than
to most other uses.

Representative profile of Bath loam, 8 to 8 percent
slopes, on Dairy Research Farm, 214 miles north of
Beemerville, along County Route No. 519, 14 mile west

of Iéosa,d along farm lane, 400 feet south of lane, in alfalfa
field :

Ap—O0 to 10 inches, very dark grayish-brown (10YR 3/2)
loam; weak, medium, granular structure; friable;
many fine and medium roots; 10 percent gravel;
medium acid; clear, wavy boundary.

B21—10 to 17 inches, yellowish-brown (10YR 5/4) loam;

weak, medium and fine, subangular blocky structure;
friable; common medium roots; 10 percent gravel;
medium acid; gradual, wavy boundary.

B22—17 to 28 inches, dark yellowish-brown (10YR 4/4) loam;

moderate, medium, subangular blocky structure;

slightly firm; 15 mpercent gravel; medium acid;
gradual, wavy boundary.

to 48 dnches, dark yellowish-brown (10YR 4/4)

gravelly loam; many, coarse, distinct, light yellow-

ish-brown (2.5Y 6/4) and yellowish-brown (10YR

5/6) mottles; weak, coarse prisms; very firm; 25

percent gravel ; medium acid.

C—48 to 60 inches, light olive-brown (2.5Y 5/6) gravelly
sandy loam; massive; firm; 30 percent coarse frag-
ments of pebbles, cobblestones, and angular rocks;
medium acid.

Bx—28

The solum ranges from 40 to 60 inches in thickness. Depth
to the fragipan ranges from 26 to 34 inches. In many places,
the pan extends into the C horizon. Slate or sandstone bed-
rock is at a depth of at least 4 feet, but generally is much
deeper. The content of coarse fragments ranges from 10 to
30 percent in the upper horizons and from 20 to 40 percent
in the Bx and C horizons. Coarse fragments are cobblestones,
gravel, or stones in differing proportions. In some Bx or C
horizons, they are dominantly flat, angular fragments of slate,
siltstone, or sandstone. Unless limed, these soils range from
strongly acid in the A horizon to neutral in the C horizon.

The Ap horizon is very dark grayish brown (10YR 3/2)
to dark grayish brown (10YR 4/2). It ranges from loam
and gravelly loam to very stony loam. The B2 and Bx
horizons range from dark yellowish brown (10YR 4/4) to
yellowish brown (10YR 5/4). They are loam or silt loam
and in places are gravelly. The C horizon is similar to the
Bx in texture, but is less firm and paler in color.

Bath soils are closely associated with Albia, Chippews,
and Nassau soils. They do not have the low-chroma mottles
that are common to Albia soils and the gray matrix colors
of the Chippewa soils. They are deeper over bedrock and
contain less shale and slate coarse fragments than Nassau
soils. .

Bath loam, 3 to 8 percent slopes (BaB).—The profile of
this soil is the one described as representative of the
series. Included in mapping are small areas of gravelly
loam soils and areas of soils that have a gravelly clay
loam subsoil.

This soil is used extensively for row crops and hay and
silage crops. Many areas are in pasture. A few are wooded
and a few are idle. Runoff is slow. The hazard of erosion
is moderate in cultivated areas. Erosion control is needed
in cultivated areas. Capability unit ITe-3; woodland
group 3ol.

Bath loam, 8 to 15 percent slopes (BaC). Included with
this soil in mapping are areas of gravelly loam soils.
areas of soils that have a gravelly clay loam subsoil, and
areas where slopes are more than 15 percent, A few seep

spots occur in concave pockets and at the base of long
slopes.

This soil is used extensively for row crops, small grain,
hay, silage, and pasture. A few areas are wooded and a
few are 1dle. Runoff is medium to rapid. The hazard of
erosion is moderate. Erosion control is needed in culti-
vated areas. Capability unit ITTe-3; woodland group 3ol.

Bath gravelly loam, 15 to 25 percent slopes (BfD).
This soil has a profile similar to the one described as
representative of the series, but it is more gravelly.
Slopes generally are short. Included in mapping are
areas of soils that have a gravelly clay loam subsoil.
These areas are dominantly on the lower slopes. Seep
spots commonly occur in spring and during other long
wet periods, especially in areas where the slope changes.

This soil is used for hay and silage crops, oceasional
row crops, pasture, and woodland. Some areas are idle.
Runoff is rapid. The hazard of erosion is severe. Erosion
control is needed in cultivated areas. Capability unit
IVe-3: woodland group 3rl.

Bath gravelly loam, 25 to 40 percent slopes (BfE}.—
This soil has a profile similar to the one described as
representative of the serdes, but it is more gravelly.
Included in mapping are small areas of sloping and mod-
erately steep soils, some small areas of loamy soils, and
some areas of soils that have a gravelly clay loam subsoil.
Seep spots occur in areas where the slope changes.

This soil is used for pasture and woodland and occa-
sionally for hay. Runoff is rapid. The hazard of erosion
is severe in cleared areas. Erosion control is needed in
gu}tivated areas. Capability unit VIe-3; woodland group

rl.

Bath very stony loam, 3 to 8 percent slopes (BgB).—
The profile of this soil is the one described as representa-
tive of the series, but the surface layer and subsoil are
stony. Stones are 5 to 30 feet apart. Included in mapping
are areas of cobbly loam, gravelly loam, and loam soils and
some arzas of sotls that have a gravelly clay loam subsoil.
Also included are small areas of moderately well drained
and somewhat poorly drained soils that are in slightly
concave pockets or near areas where the slope changes.

Most of the acreage is woodland. Some areas are pes-
ture, and some are idle. Capability unit VIs-19; wond-
land group 3o0l.

Bath very stony loam, 8 to 25 percent slopes {BgD).—
This soil has a profile similar to the one described as
representative of the series, but it has stones 5 to 30 feet
apart in the surface layer and subsoil.

Included with this soil in mapping are small areas of
stony loam soils and some areas of gravelly loam and
loam soils. Some areas of moderately well drained and
somewhat poorly drained soils are also included; these
areas generally are in concave pockets or near areas where
the slope changes.

Most of the acreage is woodland. Some areas are pas-
ture, and some are idle. Runoff is moderate. The hazard of
erosion is moderate to severe. Stone removal is needed if
this soil is to be cultivated. Capability unit VIs-19;
woodland group 3rl.

Bath very stony loam, 25 to 40 percent slopes (BgE).—
This soil has a profile similar to the one described as
representative of the series, but it is very stony. Stones
on the surface are generally 5 to 30 feet apart. The con-
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tent of stones in the surface layer and subsoil is about
3 ﬁercent. Included in mapping are small areas of loam
soils.

This soil is used for pasture and woodland. Machinery
is severely restricted by stones and very steep slopes.
Runoff is’ moderate to rapid. The hazard of erosion is
severe in cleared areas. Capability unit VIIs-21; wood-
land group 3rl.

Braceville Series

The Braceville series consists of deep, nearly level to
gently sloping, moderately well drained soils that have a
weakly formed to moderately formed fragipan in the
lower part of the subsoil. The soils formed on glacial
outwash terraces in material derived predominantly from
gray sandstone and slate and smaller amounts of siltstone
and limestone.

In a representative profile the plow layer is very dark
grayish-brown gravelly sandy loam 8 inches thick. The
upper 8 inches of the subsoil is brown gravelly sandy
loam. The middle 8 inches is mottled yellowish-brown
gravelly sandy loam. The lower 12 inches is a fragipan
of firm, mottled brown gravelly loam. The substratum to
a dgpth of 60 inches is grayish-brown stratified gravelly
sand. :

Available water capacity is moderate. Permeability is
moderately slow in the fragipan. Rooting depth and
available water capacity are restricted by the fragipan.
Natural fertility is moderate.

These soils are well suited to corn, spring-sown small
grain, hay, and pasture.

Representative profile of Braceville gravelly sandy
loam, 0 to 3 percent slopes, in Sandyston Township, 50
feet east of County Route No. 521, 34 mile south of inter-
section of Hainesville Road and County Route No. 521,
in a hay field:

Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2)
gravelly sandy loam; moderate, medium, granular
structure: friable; many roots; many, fine to coarse,
tubular pores; 15 percent medium gravel; medium
acid; abrupt, smooth boundarv.

B21—8 to 16 inches, brown (10YR 5/3) gravelly sandy loam;
weak, fine, subangular blocky structure; friable ;
many fine and medium roots; many, medium and
coarse, tubular pores; 15 percent gravel; medium
acid ; gradual, wavy boundary.

B22—16. to 24 inches, yellowish-brown (10YR 5/4) gravelly
sandy loam; common, fine and medium, faint, yel-
lowish-brown (10YR 5/8) and grayish-brown (10YR
5/2) mottles; weak, fine and medium, subangular
blocky structure ; friable ; few medium and large roots;
common coarse pores ; 25 percent gravel ; medium acid ;
gradual, wavy boundary.

Bx—24 to 86 inches, brown (10YR 5/3) gravelly loam; com-
mon, medium and fine, grayish-brown (10YR 5/2) and
yellowish-brown (10YR 5/6) mottles; weak, very
coarse, prismatic structure parting to weak, coarse,
subangular blocky; firm, brittle; few fine pores; 25
percent gravel; medium acid; gradual, irregular
boundary.

IIC—36 to 60 inches, grayish-brown (2.5Y 5/2) stratified
gravelly sand; grayish and brownish variegations
and mottles; single grain; loose; 40 to 50 percent
gravel ; medium acid.

The solum ranges from 30 to 40 inches in thickness. Depth
to the fragipan ranges from 24 to 30 inches. Depth to bed-
rock is more than 60 inches. The content of coarse fragments
of sandstone and slate in the solum ranges from 15 to 30
percent. The content of coarse fragments in the C horizon

ranges from 20 to 50 percent. Unless limed, these soils range
from strongly acid to slightly acid.

The B horizon ranges from light olive brown (2.5Y 5/6) to
prown (10YR 4/8). Mottles range from brown or strong
brown to grayish brown or olive yellow, but they are not
distinct or prominent in the upper 15 inches. The B horizon
is sandy loam, loam, or gravelly analogs. The C horizon is
layers of sand and gravelly sand.

Braceville soils are associated with Chenango, Hoosie, and
Atherton soils. In contrast with Chenango and Hoosic soils,
they have a fragipan and contain mottles. They do not have
the gray matrix colors in the upper part of the B horizon
that are common in Atherton soils.

Braceville gravelly sandy loam, 0 to 3 percent slopes
(BrA).—This soil has the profile described as representative
of the series. It is on slight rises and broad flat terraces
along ‘major streams. Included in mapping are a fow
spots of somewhat poorly drained to very poorly drained
soils.

This soil is used for row crops, hay, pasture, and wood-
land. Under high-level management, 1t, is suited to inten-
sive cultivation. Seasonal wetness and moderately slow
permeability in the fragipan are the major limitations to
crops. Runoff is slow. The hazard of erosion 1s slight.
Tile and surface drains reduce wetness. Capability unit
ITw-24; woodland group 3ol.

Braceville gravelly sandy loam, 3 to 8 percent slopes
(BrB).—This soil is on rises and low-lying kame terraces.
Tncluded in mapping are small spots of poorly drained
to very poorly dramed Atherton soils, some areas of
somewhat poorly drained soils, and some areas of mod-
erately eroded soils. ‘

This soil is used for row crops, hay, pasture, and wood-
land. Under high-level management, it is suited to Inten-
sive cultivation. Erosion control is needed in cultivated
areas. Seasonal wetness and moderately slow permeability
in the fragipan are the major limitations to crops. Runoff
is medium. The hazard of erosion is moderate. Random
tile drains and diversion terraces reduce wetness. Cap-
ability unit ITw-24; woodland group 3ol.

Carlisle Series

The Carlisle series consists of deep, nearly level, very
poorly drained organic soils. These soils formed in de-
pressions or low areas formerly occupied by lakes or
ponds. Over a period of thousands of years these areas
filled gradually with an accumulation of plant remains
or mixed mineral sediment and plant remains.

In a representative profile the surface layer is black,
highly decomposed muck 12 inches thick. The next 36
inches is black, decomposed fibrous muck that contains
partially decayed woody fragments. The lower part to a
depth of 60 inches is dark reddish-brown, fibrous and
woody muck. '

Available water capacity is high. Permeability is mod-
erately rapid to rapid. Natural fertility is high. In
undrained areas the water level is at or near the surface
most of the time.

Representative profile of Carlisle muck, % mile north
of Newton, 100 feet west of Hicks Avenue:

0al—0 to 6 inches, black (BYR 2/1 on broken face and
rubbed) sapric material; about 10 percent fibers,
about 5 percent when rubbed; moderate, coarse,

granular structure; friable; neutral; clear, wavy
boundary.
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0a2—6 to 12 inches, black (5YR 2/1 on broken face and
rubbed) sapric material; about 10 percent mainly
woody fibers, about 5 percent when rubbed ; mod-
erate, coarse, granular structure; friable; neutral;
abrupt, wavy boundary.

0a3--12 to 48 inches, black (5YR 2/1 on broken face and
rubbed) sapric material; about 40 percent fibers, 5
percent when rubbed ; massive; friable; many woody
fragments 14 inch to 6 inches in diameter within a
matrix of herbaceous fibers; neutral; clear, wavy
boundary. : o

Oa4—48 to 60 inches, dark reddish-brown (5YR 2/2 on broken
face and rubbed) sapric material; 20 percent fibers,
less than 10 percent when rubbed: massive; mostly
woody fibers and woody fragments 4 inch to 6
inches in diameter ; neutral.

The organic deposit is more tham 51 inches thick. The
material extending from a depth of 12 inches to at least
51 inches is dominantly sapric material, but layers of hemic
material 1 to 6 inches thick occur in many profiles. Woody
fragments of twigs, branches, logs, or stumps occur in some
horizon of all profiles, and they make up as much as 30
percent of some horizons. Unless limed, these soils range
from slightly acid to neutral.

The surface tier, 0 to 12 inches, has weak or moderate,
coarse through fine granular structure. The subsurface tier,
12 to 35 inches, ranges from black (5YR 2/1) to dark brown
(10YR 3/3) broken face and rubbed. Value or chroma changes
up to 1 aunit if material is rubbed and typically becomes
darker if exposed to air. The subsurface tier is massive or
has weak granular or subangular blocky structure. The bot-
tom tier, 835 to 51 inches, is similar to the subsurface tier
in color, composition, structure, and consistence.

Carlisle soils are associated with Sloan, Wayland, Atherton,
‘Halsey, Livingston, and Norwich soils, They are deep organic
deposits, and those associated soils are not. In someé of the
associated soils the surface layer is mucky and is less than
15 inches thick. ‘ _

Carlisle muck (Ca).—Included with this soil in map-
ping are narrow bands of organic soils less than 51 inches
thick around the edges. Also included are areas of Sloan,
Wallkill, and Wayland soils.

Most, areas are wooded with stands of elm, red maple,
and other water-tolerant species. Successful cultivation
depends on improved drainage. Drained areas have been
used for vegetables, such as lettuce and onlons, and for

sod. Capability unit TTTw—41; woodland group 5wl.

Chenango Series

The Chenango series consists of deep, well-drained,
gently sloping to very steep, gravelly soils on glacial
outwash terraces. These soils formed in material derived
predominantly from gray sandstone, shale, and siltstone
and smaller amounts of limestone and igneous rock.

In a representative profile the plow layer is dark-
brown gravelly fine sandy loam 9 inches thick. The sub-
soil is dark yellowish-brown gravelly sandy loam and
gravelly loamy sand 27 inches thick. The substratum to a
depth of 70 inches is dark-brown and grayish-brown,
loose very gravelly loamy sand.

Available water capacity is moderately low. Permeabil-
ity is moderately rapid in the surface layer and subsoil
and rapid in the substratum. Natural fertility is mod-
erate.

The less sloping Chenango soils generally are well suited
to corn, small grain, alfalfa, and other crops. High-value
crops generally need irmgation. The steeper soils are
better suited to pasture and woodland than to most other
uses.

Representative profile of Chenango gravelly fine sandy
loam, 3 to 8 percent slopes, near W aLﬁ;“ack Bend, in the
vicinity of the Lower Wallpack Bend cemetery, in a field :

Ap—0 to 9 inches, dark-brown (10YR 8/3) gravelly fine

sandy loam; weak, fine, granular structure; very

friable; many fine roots; 20 percent gravel; slightly
acid ; gradual, wavy boundary.

to 21° inches, dark yellowish-brown (10YR 4/4)

gravelly sandy loam ; very weak, medium, subangular

blocky structure; very friable; few fine roots in
upper part, some medium roots throughout; 30 per-
cent gravel; medium acid; gradual, wavy boundary.

B22—-21 to 30 inches, dark yellowish-brown (10YR 4/4)
gravelly sandy loam; weak, medium, subangular
blocky structure; friable; 35 percent gravel ; medium
acid ; gradual, wavy boundary.

B3—30 to 36 inches, dark yellowish-brown (10YR 4/4) and
dark-brown (7.5YR 4/4) gravelly loamy sand ; single
grain; loose; 45 percent fine and medium gravel ;
medium acid.

IIC—38 to 70 inches, dark-brown (10YR 4/38) and gravish-
brown (10YR 5/2) very gravelly loamy sand; single
grain, loose; 65 percent hard gravel, capped on upper
side with brown (7.5YR 5/2) loamy material, lower
surfaces clean ; medium acid.

The solum ranges from 24 to 36 inches in thickness. In
places depth to firm glacial till is more than 45 inches. The
content of coarse fragments ranges from 20 to 60 percent
in individual horizons, but it averages more than 35 percent
in the upper 40 inches and is 60 percent or more in the C
horizon. Coarse fragments are dominantly pebble size, but
in many soils a high proportion of cobblestone-size fragments
occur in some horizons. The coarse fragments contain much
material from red and gray sandstone, shale, and siltstone
and, in places, small amounts of material from limestone.
Unless limed, these soils are slightly acid to medium acid.

The A horizon is gravelly fine sandy loam, gravelly sandy
loam, or cobbly sandy loam. The B horizon is yellowish brown
(10YR 5/6) or dark yellowish brown (10YR 4/4) in the
upper part and ranges to dark brown (7.5YR 4/4) in the
B3 horizon. The B2 horizon ranges from gravelly sandy loam
to gravelly loam. The C horizon typically is stratified, water-
sorted gravelly sand or very gravelly or cobbly material
generally many feet thick.

Chenango soils are principally associated with Braceville,
Colonie, and Unadilla soils. They do not have the mottles
that are common in Braceville soils. They contain more clay
and less fine sand than Colonie soils, They are not so fine
textured as Unadilla soils.

Chenango gravelly fine sandy loam, 3 to 8 percent
slopes (ChB).—This soil has the profile described as rep-
resentative of the series. It is on undulating terraces or
outwash plains.

Included with this soil in mapping are a few small
areas of nearly level soils, small areas of sandy loams
and gravelly sandy loams, and a few areas of moderately
eroded soils where the yellowish-brown subsoil has been
mixed into the surface layer in plowing. Also included
are some areas of Braceville soils and somewhat, poorly
drained soils and areas of soils on Wallpack Ridge that
have scattered cobblestones on the surface and a firm
layer of varying thickness between depths of 36 and 45
inches. Small areas of limestone ledge are also included.

This soil is suited to corn, vegetables, fruit, and alfalfa.
Most areas are cultivated. Runoff is medium. The hazard
of erosion is moderate. Erosion control is needed in culti-
vated areas. Capability unit ITs—7: woodland group 2ol.

Chenango gravelly fine sandy loam, 8 to 25 percent
slopes (ChD).—The profile of this soil is similar to the one
described as representative for the series, but the depth to
the substratum is about 24 inches. This soil is on kames
and long sloping mounds.

B21—9
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Included with this soil in mapping are some areas of
soils where the surface layer is sandy loam or gravelly
sandy loam. These areas make up about 25 percent of the
mapped areas. Also included are small areas of limestone
ledge and areas of soils on Wallpack Ridge are included
that have scattered cobblestones on the surface and a
firm layer of varying thickness between depths of 36 and
45 inches.

Although this soil is used for commonly grown field
crops and for hay and pasture, it is better suited to small

grain. Much of the acreage is idle. The slope, the severe:

erosion hazard, and the moderately low available water
capacity are concerns in cultivated areas. Runoff is medi-
um to rapid. Erosion control is needed in cultivated areas.
Capability unit IVe-15; woodland group 2rl.

Chenango cobbly sandy loam, 3 to 15 percent slopes
(CIC).—The profile of this soil is similar to the one de-
scribed as representative of the series, but the depth to
the substratum is about 24 inches, the content of cobble-
stones in the surface layer ranges from 10 to 15 percent,
the content of gravel is about, 15 percent, and the percent-
age of fine sand is less. This soil has uneven kamelike
slopes.

Included with this soil in mapping are some moderately
eroded soils, areas where the gravel content is less than 15
percent, and some areas where slopes are more than 15
percent.

This soil typically is used for pasture or woodland and
for commercial sand and gmvef In some areas cobble-
stones have been removed and hay crops are grown. The
moderately low avanlable water capacity is the major
limitation to crops. Strong slopes and the hazard of ero-
sion are other limitations. Capability unit VIe-13; wood-
land group 20l.

Chenango cobbly sandy loam, 15 to 35 percent slopes
(CID).—The profile of this soil is similar to the one de-
scribed as representative of the series, but the depth to
the substratum is 24 inches, the content of cobblestones in
the surface layer ranges from 10 to 15 percent, and the
content of gravel is about 15 percent. This soil is on hilly
to very steep kames and ground moraines.

Included with this soil in map ing are moderately
eroded soils, small areas of gravelly sandy loam, and
small areas where slopes are less than 15 percent.

This soil typically is wooded or brushy areas used for
pasture. Extensive areas were once cleared but now are
idle or are commercial sand and grayvel pits. Runoff is
rapid. The hazard of erosion is severe in cultivated fields.
The moderately low available water capacity and the
steep_to very steep slopes are limitations. This soil is
suited to occasional cultivation if the cropping system is
predominantly meadow or sod crops. Capability unit
VIe-13; woodland group 2rl.

Chippewa Series

The Chippewa series consists of deep, nearly level to
gently sloping, poorly drained soils that have a fragipan
in the subsoil. These soils are in low positions on the
landscapé. They formed in glacial till material derived
predominantly from acid gray slate, yellowish-brown
shale, and calcareous sandstone.

In a representative profile the surface layer is dark-
gray silt loam 8 inches thick. The upper part of the sub-

soil is 13 inches thick, is-light brownish-gray silt loam,
has common light olive-brown and yellowish-brown mot-
tles, and is firm. The lower part of the subsoil is 19 inches
thick, is light brownish-gray gravelly loam, has strong-

brown mottles, and is very firm. The substratum to a

depth of 60 inches is gray gravelly fine sandy loam.

Available water capacity is moderate. Natural fertility
is high: Permeability is moderately slow above the fragi-
parn and slow .in the pan. _

Tn undrained areas the nonstony Chippewa soils are
suited mainly to pasture or woodland. In drained areas
they are suited to commonly grown field crops, hay, and
pasture. The extremely stony . Chippewa soils are not
suited to cultivation, and they are used mainly for pas-
ture and woodland. :

Representative profile of Chippewa silt loam, 3 to 8

‘percent slopes, 2 miles north and 1% miles east of Ross’s

Corner on County Route No. 565, near intersection of two
township roads, along a stream:

A1—0 to 8 inches, dark-gray (10YR 4/1) silt loam; mod-
erate, medium, granular structure; friable; many
fine and medium roots; medium acid; abrupt, wavy
boundary. . ) ) )
to 21 inches, light brownish-gray (2.5Y 6/2) silt
loam; common, medium, faint, light olive-brown
-(2.5Y 5/4) and common, medium, distinet, yellowish-
brown (10YR 5/6) mottles; moderate, medium, sub-
angular blocky structure, some platy structure in
lower part; firm; few fine roots, mailhly in upper
part; medium acid; gradual, wavy boundary.

Bxg—21 to 40 inches, light brownish-gray (2.5Y; 6/2) gravelly

loam; common, medium, distinect, strqng-brown (7.5
YR 5/8) mottles; weak, very coarse, prismatic struc-
ture parting to weak, medium, subangular blocky ;
20 percent gravel; very firm; slightly acid; gradual,
wavy boundary.

Cxg—40 to 60 inches, gray (N 6/0) gravelly fine sandy loam;

common, coarse, distinet, yellowish-brown. (10YR
5/6) and brownish-yellow (10YR 6/8) mottles; mas-
sive; very firm; 20 percent gravel; slightly acid.

The solum ranges from 40 to 50 inches in thickness. Depth
to the fragipan ranges from i5 to 24 inches. The content of
coarse fragments ranges from 0 to 25 percent throughout the
A and upper part of the B horizon and is 20 percent or more
in the lower part of the B horizon and in the C horizon.
Coarse fragments are typically cobblestones and stones, but
some are gravelly. Reaction ranges from medium acid to
slightly acid in the A, B, and upper part of the C horizons
and to neutral in the lower part of the C horizon.

The Al, or Ap, horizon is dark gray (10YR 4/1) to dark
grayish brown (2.5Y 4/2). It is silt loam or loam. The B
horizon ranges from grayish brown (2.5Y 5/2) or light olive
gray (5Y 6/2) to gray (N 5/0). Mottles in the B horizon
range from dark brown (7.5YR 4/4) to olive yellow (2.5Y
6/8). The B2 horizon ranges from clay loam to silt loam.
The Bx horizon is firm or very firm and brittle. The C horizon
ranges from gray (N 6/0) to dark gray (5Y 4/1). It ranges
from gravelly fine sandy loam to gravelly silt loam.

Chippewa soils are associated with Albia and Valois soils.
They do not have the brown matrix colors that are common
in Valois soils. They have grayer matrix colors than Albia
soils.

Chippewa extremely stony loam, 0 to 8 percent slopes
(CmB).—The profile of this soil is similar to the one de-
scribed as representative of the series, but the content of
stones is 10 to 15 percent in the surface layer and 5 to 10
percent in the subsoil. Stones are 2 to 5 feet apart.

This soil generally is better suited to woodland than to
other uses, but some aréas have been cleared and are used
for pasture. Stone content and excess water are the major
limitations for farming. Capability unit VIIs—45; wood-
land group 5x1.

B2g—8
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Chippewa silt loam, 3 to 8 percent slopes (CnB).—The
profile of this soil is the one described as representative
of the series. About 20 percent of this mapping unit is
included areas of Chippewa soils where slopes are 8 to
15 percent. About 15 percent is included areas of eroded
soils where the surface layer is lighter colored than this
Chippewa soil. In both of these included areas, the sur-
face layer is thinner.

This soil is better suited to pasture and woodland than
to most other uses. Runoff is medium. The hazard of ero-
sion is moderate in cultivated areas. Excess water is the
major limitation to crops. In areas where excess water is
controlled, this soil is suited to row crops, hay, and small
grain. Capability unit TVw-44; woodland group 5wl.

Colonie Series

The Colonie series consists of deep, gently sloping to
sloping, well-drained to excessively drained ‘soils under-
lain by water-deposited strata of medium to coarse sand.
These soils formed on glacial outwash plains and long,
dunelike terraces along the Delaware River.

In a representative profile the plow layer is dark gray-
ish-brown loamy fine sand 8 inches thick. The subsoil is
brown, dark-brown and reddish-brown loamy fine sand
and fine sand 57 inches thick. The substratum to a depth
of 80 inches is grayish-brown sand.

Available water capacity is low. Permeability is mod-
erately rapid to rapid. Natural fertility is low.

These soils mostly are wooded or idle. In areas where
water is available for irrigation, vegetables and other
high-value crops can be grown with good results. The
gently sloping Colonie soils are used for field crops, vege-
tables, hay, and pasture.

Representative profile of Colonie loamy fine sand, 3 to
8 percent slopes, in Sandyston Township, 200 feet west
of County Road No. 521, 14 mile south of intersection of
Hainesville Road and County Road No. 521, in hay field :

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) loamy
fine sand; weak, fine, granular structure:; very fri-
able; few to many fine roots; porous; medium acid;
abrupt, smooth boundary.

to 14 inches, dark-brown (7.5YR 4/4) loamy fine

sand; very weak, fine, granular structure: very fri-

able; few to many fine and medium roots; porous;
medium acid; gradual, wavy boundary.

B22—14 to 36 inches, reddish-brown (5YR 4/4) fine sand;
discontinuous fine sandy loam lamella 1 to 8 inches
thick in lower part; single grain; loose; few, medium
to large crop roots; medium acid; gradual, wavy
boundary.

B23-—36 to 55 inches, reddish-brown (5YR 4/4) fine sand;
single grain; loose; medium acid; gradual, wavy
boundary.

B24—55 to 65 inches, brown (7.5YR 5/4) fine sand ; few,
dark-brown (7.5YR 4/4), discontinuous loamy fine
sand lamella 1 to 3 inches thick; single grain; loose
to very friable; medium acid; gradual, wavy bound-

B21—8

ary.
C—65 to 80 inches, grayish-brown (10YR 5/2) sand: single
grain ; loose ; medium acid.

The solum ranges from 50 to 75 inches in thickness. Depth
to a major nonconforming laver is more than 10 feet. The
content of coarse fragments is less than 5 percent throughout
the profile. Unless limed, these soils are dominantly medium
acid, but range to strongly acid. Loamy fine sand or fine
sand predominates throughout the solum, and thin discon-
tinuous fine sandy loam or loamy fine sand lamellae oceur in

the lower horizons. The combined thickness of the lamellae,
to a depth of 6 feet, is less than 6 inches.

The B horizon ranges from 10YR to 5 YR in hue, from
4 to 6 in value, and from 8 to 6 in chroma. It is very friable
or loose, but the lamellae are friable, The C horizon is dom-
inantly sandy, but in places thin gravelly layers occur below
a depth of 80 inches.

Oolonie soils are associated with Chenango and Unadilla
soils. They contain less clay than those soils.

Colonie loamy fine sand, 3 to 8 percent slopes (CoB).—
This soil has the profile described as representative of the
series. It is on undulating uplands and outwash terraces.
Included in mapping are small areas of Chenango soils
and a few areas of Unadilla soils.

This soil is used most extensively for hay, ure, and
woodland. In some places it is used for vegetables. Runoff
is slow to medium. The hazard of erosion is moderate.
Erosion control is needed in cultivated areas. Irrigation
is generally needed where high-value crops are grown.
Capability unit IVs-12; woodland group 4sl.

Colonie loamy fine sand, 8 to 15 percent slopes (CoC).—
Included with this soil in mapping are spots of Chenango
soils.

This soil is better suited to wildlife habitat or to wood-
land and pasture than to most other uses. Runoff is
medium. The strong slopes, the low available water capac-
ity, and the moderate hazard of erosion are limitations
for crops. Capability unit VIIs-12; woodland group 4sl.

Fredon Series

The Fredon series consists of deep, nearly level to
gently sloping, poorly drained soils underlain by strati-
fied sandy and gravelly water-deposited material. These
soils formed in glacial outwash material derived predom-
inantly from gray sandstone, shale, and siltstone. They
are on glacial stream terraces slightly above stream flood
plains, in the lowest depressions, and in a few seep spots
in pockets of steeper slopes.

In a representative profile the plow layer is mottled,
dark grayish-brown loam 7 inches thick. The subsoil is 23
inches thick. It is mainly grayish-brown very fine sandy
loam that has distinct, yellowish-brown and light olive-
brown mottles. The substratum to a depth of 60 inches is
olive and olive-gray stratified very gravelly sand.

Available water capacity is moderate. A high water
table keeps these soils saturated for long periods in
winter, in spring, and early in summer. Permeability is
moderate in the subsoil and moderate to moderately rapid
in the substratum. Natural fertility is moderate.

These soils are wet, and only a small acreage has been
cleared for farming. Most cleared areas have been drained
and are used for corn, hay. or pasture. These soils are not
well suited to alfalfa and other deep-rooted legumes.

Representative profile of Fredon loam. 3 to 8 percent
slopes, 11/ miles south of Branchville, on low plain south
of Paulins Kill tributary, 250 feet east of road and 200
feet northeast of barn:

Ap—O to 7 inches, dark grayish-brown (10YR 4/2) loam;
light brownish-gray (10YR 6/2) when dry; common,
fine, pale-brown (10YR 6/3) and brownish-yellow
(10YR 6/8) mottles; weak, fine, granular structure;

very friable; medium acid: abrupt, smooth bound-
ary.
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Blg—7 to 10 inches, grayish-brown (2.5Y 5/2) very fine sandy
loam; light olive-brown (2.5Y 5/6) mottles; weak,
medium, subangular blocky structure; friable; medi-
um acid ; gradual, smooth boundary.

B21g—10 to 16 inches, grayish-brown (2.5Y 5/2) very fine
sandy loam; many, fine, distinct, yellowish-brown
(10YR 5/8) and light olive-brown (2.5Y 5/6) mot-
tles; weak, coarse, prismatic structure parting to
moderate, medium, subangular blocky ; friable; many
worm channels; medium acid; clear, wavy bound-

ary. .

B22g—16 to 26 inches, grayish-brown (2.5Y 5/2) fine sandy
loam; many, medium, distinet, light olive-brown
(2.5Y 5/6) and yellowish-brown (10YR 5/6) mot-
tles; weak, coarse, prismatic structure parting to
thick, platy and moderate, medium, subangular
blocky ; firm; fine roots; 10 percent gravel; medium
acid ; clear, wavy boundary. )

ITB3—26 to 30 inches, strong-brown (7.5YR 5/8), yellowish-
red (5YR 5/8), and 20 percent grayish-brown (2.5Y
5/2) very gravelly sandy loam ; massive; friable; 60
percent sandstone, shale, and limestone gravel; me-
dium acid; smooth, abrupt boundary.

IIC—30 to 60 inches, olive (5Y 5/4) and olive-gray (5Y 5/2)
stratified very gravelly sand; single grain; loose;
neutral in upper part and grades to calcareous below.

The solum ranges from 22 to 85 inches in thickness. Depth
to bedrock is more than 6 feet. The solum is mainly fine
sandy loam and loam but ranges to silt loam that is more
than 30 percent fine or coarser textured sand. The upper
part of the solum is 10 to 15 percent gravel by volume, and
the lower part and the C horizon are 60 percent or more.

In uncultivated areas the Al horizon ranges from 3 to 5
inches in thickness and is black when moist and gray when
dry. The A2 horizon, if present, is 10YR or 2.5Y in hue, § or
6 in value, and 2 or 38 in chroma. It contains mottles that
have chroma as high as 6. The Bl and B2 horizons range
from 10YR through 5Y in hue and are 5 or 6 in value. They
contain mottles that have a hue ranging from 2.5Y to 5YR
and a value of 5 or 6; chroma mainly is 4 or 6, but in some
places it is 8 The B3 horizon ranges from strong brown
(7.5YR 5/8) to yellowish red (5YR 5/6). It contains grayish-
brown to dark-brown mottles. The C horizon ranges from
olive gray (5Y 5/2) through olive brown (2.5Y 4/4) and dark
yellowish brown (10YR 4/4). Free lime is common between
depths of 4 and 6 feet.

Fredon soils are associated with Hazen, Hero, and Halsey
soils. They have grayer matrix colors in the B horizon than
the Hazen and Hero soils. They have less gray matrix col-
ors throughout than Halsey soils.

Fredon loam, 0 to 3 percent slopes {FrA).—The profile
of this soil is similar to the one described as representa-
tive of the series, but the depth to the substratum is more
than 30 inches. Included in mapping are small pockets of
shallow muck and very poorly drained Halsey soils.

Adequately drained areas of this soil are used for corn
and improved pasture. Undrained areas are used for
woodland and unimproved pasture. Wetness is the major
limitation. The high water table must be lowered before
this soil can be used for most crops. Capability unit
IIIw-36; woodland group 4wl.

Fredon loam, 3 to 8 percent slopes (FrB).—This soil has
the profile described as representative for the series. It is
on slight rises on stream terraces. Included in mapping are
small areas of very poorly drained Halsey soil and shal-
low muck.

Adequately drained areas of this soil are suited to corn
and pasture. Undrained areas are suited to woodland and
unimproved pasture. Wetness is the major limitation to
crops. The water table is at a depth of 6 to 12 inches, and
it must be lowered before this soil is used for crops. Ca-
pability unit ITIw-36; woodland group 4w1.

Halsey Series

The Halsey series consists of nearly level, very poorly
drained soils that are moderately deep over sand. These
soils are in shallow depressions, broad areas near streams,
and depressions in more sloping areas. They formed in
glacial outwash material derived predominantly from
gray sandstone, shale, and siltstone.

In a representative profile the plow layer is very dark
gray loam 10 inches thick. The subsurface layer is mot-
tled gray loam 8 inches thick. The subsoil is gray and
light olive-gray loam and very fine sandy loam, is 12
inches thick, and has many, distinet, yellowish-brown and
strong-brown mottles. The substratum to @ depth of 60
inches is stratified gray and light olive-brown very
gravelly sand.

Available water capacity is moderate. Permeability is
moderate in the subsoil and rapid in the substratum.
Natural fertility is moderate. A high water table keeps

‘these soils saturated most of the year. Roots of many

plants are restricted by the high water table.

Large acreages are woodland and pasture. Some areas
have been drained and are used for corn, vegetables, and
hay. Some drained areas are used for pasture.

Representative profile of Halsey loam, 114 miles south
of Branchville, 250 feet south of small stream, 200 feet
east of road, and 250 feet north of barn:

Ap—O0 to 10 inches, very dark gray (10YR 3/1) light loam,
gray (10YR 5/1) when dry and crushed; very weak,
fine, granular structure; friable; medium acid; ab-
rupt, smooth boundary.

A2g—10 to 18 inches, gray (10YR 6/1) loam; many, medium,
distinet, yellowish-brown (10YR 5/6) mottles on ped
surfaces and in ped interiors; moderate, medium,
prismatic structure; friable, very hard when dry;
few pebbles 14 to % inch in diameter; medium acid;
clear, wavy boundary.

B2g—18 to 24 inches, gray (10YR 6/1) loam; many, medium,
distinet, yellowish-brown (10YR 5/6) and strong-
brown (7.5YR 5/8) mottles in ped surfaces and in
ped interiors; moderate, medium, platy structure;
friable, very hard when dry; few thin clay films
line voids; 15 percent gravel in lower part; medium
acid ; gradual, wavy boundary.

B3g—24 to 30 inches, light olive-gray (5Y 6/2) very fine
sandy loam: many, coarse, distinet, yellowish-brown
(10YR 5/4) mottles that decrease in number and
contrast with increasing depth; weak, medium, platy
structure ; friable; medium acid; clear boundary.

IIC—30 to 60 inches, gray (N 5/0) and light olive-brown
(2.5Y b5/4), stratified very gravelly sand; single
grain; loose; mainly quartz, sandstone, slate, and
shale fragments; slightly acid in upper part, mildly
alkaline below; calcareous at a depth of about 48 .
inches.

The solum ranges from 22 to 34 inches in thickness and
varies widely within short distances. Depth to bedrock is
6 feet or more. The gravel content ranges from 0 to 15 per-
cent in the solum and to as much as 60 percent in the C
horizon. Reaction ranges from medium acid to neutral
throughout most of the solum, and to mildly alkaline in the
C horizon. Depth to free lime ranges from 36 to 60 inches.

The Ap, or Al, horizon is black, very dark gray, or very
dark brown (moist) and has a hue of 10YR or 2.5Y, a value
of 2 or 3, and a chroma of 0, 1, or 2. The A2 horizon is pre-
dominantly gray (10YR 6/1) and has yellowish-brown (10YR
5/4 or 5/6) mottles. The B horizon is commonly gray, but
ranges from gray (10YR 6/1) through light brownish gray
(2.5Y 6/2) to light olive gray (5Y 6/2) or olive gray (5Y
5/2). It contains common to many medium or coarse mottles
of yellowish brown (10YR 5/4 or 5/6), strong brown (7.5YR
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5/6 or 5/8), light olive brown (2.5Y 5/4), and brown (10YR
4/3) ; mottles generally decrease in number and contrast
with increasing depth, The B horizon is commonly loam or
very fine sandy loam. The C horizon is dominantly gray and
is as coarsely mottled as the B horizon to a depth of at least
30 inches. Below this depth, mottling fades and gray (N
5/0), light olive brown (2.5Y 5/4), or brown (10YR 4/3)

colors predominate. The C horizon is loose or firm, stratified

gravelly sand.

Halsey soils are associated with Fredon, Hero, and Car-
lisle soils. They typically have a darker colored A horizon
and have grayer matrix colors throughout the B horizon than
Fredon and Hero soils. They differ from Carlisle soils in
not having a deep organic profile.

Halsey loam (Ha).—This is a wet soil. It is in low areas,

and it has a high water table. Slopes are commonly less
than 3 percent. Included in mapping are small areas of
poorly drained Fredon soils and shallow muck and emall
areas where slopes are more than 3 percent.
. If adequately drained, this soil is suited to corn and
improved pasture. Open ditches and tile drains are used
where drainage outlets are available. Ponding is a risk
during long wet periods. Capability unit TTTw-36; wood-
land group 5wl.

Hazen Series

The Hazen series consists of deep, nearly level to very
steep, well-drained soils that are underlain by stratified
sand and gravel at a depth of 20 to 40 inches. These soils
formed in glacial outwash deposit derived predominantly
from slate, shale, and sandstone. They are on terraces
and mounds in the central valleys that extend throughout
Sussex County.

In a representative profile the plow layer is very dark
grayish-brown gravelly loam 8 inches thick. The subsoil
is yellowish-brown and dark-brown gravelly sandy loam
and gravelly loam 16 inches thick. The substratum to a
depth of 70 inches is stratified layers of gravelly sand
and sand.

Available water capacity is moderate. Permeability is
moderate in the surface layer and subsoil and rapid in
the substratum. Natural fertility is moderate.

The nearly level to sloping soils are well suited to corn,
small grain, vegetables, hay, and pasture. The steeper
soils are better suited to pasture and woodland than to
most other uses.

Representative profile of Hazen gravelly loam, 3 to 8
percent slopes, at the edge of a sand and gravel pit, 150
feet east of County Road No. 565, 2.7 miles north of
Ross Corner, in a cultivated area:

Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2)
gravelly loam; weak, fine, granular structure; fri-
able; many filne and medium roots; many fine to
large pores; 15 percent rounded gravel; medium
acid ; abrupt, smooth boundary.

B1—8 to 16 inches, yellowish-brown (10YR 5/4) gravelly
sandy loam; moderate, medium, subangular blocky
structure; friable; many medium and fine roots;
many fine and medium pores; 15 percent rounded
gravel ; medium acid; gradual, wavy boundary.

B2t—16 to 24 inches, dark-brown (7.5YR 4/4) gravelly loam
moderate and strong, coarse, subangular blocky strue-
ture: firm; thin, patchy clay films on ped faces:
many fine pores 20 percent rounded gravel; medlum
acid ; clear, smooth boundary.

II0—24 to 70 inches, dark-brown (7.5YR 4/4) stratified
gravelly sand and sand; single grain; loose; 40 per-
cent gravel ; neutral.

The solum ranges from 20 to 40 inches in thickness. Gravel
content ranges from 15 to 35 percent in the solum and from
10 to 65 percent in the IIC horizon. Reaction ranges from
medium acid to slightly acid in the solum and from neutral
to mildly alkaline in the C horizon.

The Ap, or Al, horizon ranges from 7.5YR 3/2 to 10YR
3/8. It is loam or sandy loam and is gravelly in places. The
B1 horizon has a value of 4 or 5 and is gravelly sandy loam
or gravelly loam. The B2t horizon ranges from dark brown
(7.5YR 4/4) to yellowish brown (10YR 5/6) and typically
is gravelly loam or gravelly sandy loam. The C horizon
ranges from 2.5Y to 7.5YR in hue, is 4 or § in value, and
ranges from 3 to 6 in chroma. It is sand or loamy sand and
gravelly or very gravelly in places.

Hazen soils are associated with Fredon, Hero, and Palmyra
soils. In contrast with Fredon soils, they do not have low
chroma matrix colors in the B horizon. In contrast with Hero
soils, they do not contain mottles in the B horizon. They
contain less clay in the upper part of the B horizon than
Palmyra soils.

Hazen gravelly loam, 0 to 3 percent slopes (HfA).—
The profile of this soil is similar to the one described as
representative of the series, but the depth to the substra-
tum is about 30 inches. Included in mapping are small
spots of Hero loam, mostly in closed depressions. Also
included are some areas of Hazen soils where slopes are
more than 3 percent.

This soil is well snited to corn, small grain, fruit, and
pasture. Runoff is slow. The hazard of erosion is slight.
Capability unit I-6; woodland group 3ol.

Hazen gravelly loam, 3 to 8 percent slopes (HfB).—
The profile of this soil is the one described as represen-
tative of the sermes. Included in mapping are small areas
where the content of gravel is less than 15 percent and
areas of moderately eroded soils where the. yellowish-
brown subsoil has been mixed into the surface layer in
plowing.

This soil is better suited to corn, small grain, fruit, hay,
and pasture than to most other uses. Control of the
medium runoff and the moderate hazard of erosion is
needed. Capability unit ITe-6; woodland group 3ol.

Hazen gravelly loam, 8 to 25 percent slopes (HfD).—
The profile of this soil is similar to the one described as
representative of the series, but the depth to the substra-
tum is about 20 inches. This soil is on terraces and side
slopes of mounds.

Included with this soil in mapping are similar soils

‘where the depth to the substratum ranges from 15 to 20

inches.

This soil is used for commonly grown field crops and
for hay and pasture. It is better suited to drought-
resistant grasses and legumes than to other plants. Runoff
is medium to rapid, and the erosion is moderate to severe .
in cultivated areas. Control of runoff and erosion is
needed. Crop yields are reduced during dry periods. Cap-
ability unit IVe-11; woodland group 3rl.

Hazen and Palmyra gravelly sandy loams, 25 to 45
percent slopes (HgE)l.—Areas of this mapping unit are
dominantly the Hazen soil or the Palmyra soil or any
combination of these sotls.

Included with these soils in mapping are soils where
the sandy loam surface layer is underlain by a gravelly
and sandy substratum at a depth of less than 20 inches.
Also included are soils that are very gravelly and sandy
throughout.

These soils are mostly woodland or unimproved pas-
ture because the very steep slopes limit use. Sand and
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gravel pits are common. Capability unit VIIe-10; wood-
land group 3rl.

Hero Series

The Hero series consists of deep, nearly level to gently
sloping, moderately well drained soils underlain by strati-
fied sand and gravel at a depth of 20 to 32 inches. These
soils formed in glacial outwash material, predominantly
of slate, shale, sandstone, and small amounts of limestone.
They occupy broad flats or slight rises along stream ter-
races in the central valleys. '

In a representative profile the plow layer is very dark
grayish-brown loam 10 inches thick. The subsoil is light
olive-brown fine sandy loam and gravelly sandy loam, is
14 inches thick, and has mottles in the lower part. The
substratum to a depth of 64 inches is dark grayish-brown
stratified gravelly sand, sand, and very gravelly sand.

Available water capacity is moderate. Permeability is
moderately rapid to rapid. A seasonal high water table is
at a depth of 134 to 3 feet. It restricts internal drainage
in winter and spring, but it drops several feet in summer.
Natural fertility is moderate.

These soils are suited to field and specialty crops that
tolerate some wetness. They are well suited to hay and
pasture of water-tolerant grasses and legumes. Kxcess
water in the soil delays seedbed preparation in spring
and causes frost heaving. Drainage improvement is
needed if high-value crops are grown.

Representative profile of Hero loam, 3 to 8 percent
slopes, in Green Township, adjacent to Trinka Airport,
1,760 feet north of runway along Lehigh and Hudson
River Railroad, between railroad and County Road No.
517, in a field:

Ap—O0 to 10 inches, very dark grayish-brown (10YR 3/2)
loam; weak, fine, granular structure; very friable;
many fine and medium roots; 10 percent gravel;
medium acid; abrupt, wavy boundary.

B21—10 to 17 inches, light olive-brown (2.5Y 5/4) fine sandy
loam; weak, medium, subangular blocky structure;
very friable; many fine roots; 10 percent gravel;
medium acid ; gradual, wavy boundary.

B22—17 to 24 inches, light olive-brown (2.5Y 5/4) gravelly
sandy loam ; common, fine, light brownish-gray (10YR
6/2) and yellowish-brown (10YR 5/6) mottles; mas-
sive; friable; few large roots; 20 percent gravel;
medium acid ; clear, wavy boundary.

ITC—24 to 64 inches, dark grayish-brown (10YR 4/2) strati-
fled gravelly sand, sand, and very gravelly sand;
few, yellowish-brown (10YR 5/6), weathered lime-
stone pebbles; single grain; loose; neutral.

The solum ranges from 20 to 32 inches in thickness. Depth
to bedrock is more than 5 feet and generally is more than
10 feet. Gravel content ranges from 10 to 20 percent in the
solum and generally increases with increasing depth. Gravel
content in the ITC horizon ranges from 50 to 65 percent or
more. Reaction ranges from medium acid to neutral in the
A and B horizons and to mildly alkaline in the C horizon.

The Ap horizon has a hue of 10YR or 2.5Y, a value of 3
or 4, and a chroma of 2. The B horizon has a hue of 10YR
or 2.5Y, a value of 4 or 5, and a chroma of 4 in the upper
part and 3 or 4 in the lower part. It contains low-chroma
mottles between depths of 12 to 20 inches. It ranges from
fine sandy loam to gravelly sandy loam. The C horizon is
stratilied sand and gravel. It is dominantly loose, but some
layers below 5 or 6 feet are weakly cemented.

Hero soils are associated with Hazen, Palmyra, Fredon,
and Halsey soils. They contain mottles and Hazen and Pal-
myra soils do not. They do not have the low-chroma matrix
colors in the B horizon that are common in Fredon and
Halsey soils.

Hero loam, 0 to 3 percent slopes (HkA).—Included
with this soil in mapping are areas where the surface
layer is sandy loam or fine sandy loam. These areas make
up about 10 to 15 percent of the unit. Also included are
small areas of Hazen and Palmyra soils and scattered,
small areas of Fredon and Halsey soils that are wetter
than Hero soils.

1 adequately drained, this soil is suited to corn, small
grain, hay, and pasture. Wetness is the major limitation
to cultivation. Runoff is slow. The hazard of erosion is
slight. Roots are sometimes restricted by the seasonal high
water table. Tile drains help to control wetness in depres-
sions and seep areas. Capability unit ITTw-25; woodland
group 3ol.

Hero.loam, 3 to 8 percent slopes (HkB).—The profile of
this soil is the one described as representative of the
series. Included in mapping are small areas of soils where
the surface layer is sandy loam or fine sandy loam and
some areas where the gravel content in the surface layer
is more than 15 percent. Also included are scattered, small
areas of Fredon and Halsey soils and small areas of
Hazen and Palmyra soils especially where the latter two
soils are adjacent.

This soil is used for most general field crops and for
hay and pasture. If adequately drained, it is well suited
to small grain and grasses and legumes. Wetness is the
main limitation. Runoff is medium. The hazard of ero-
sion is moderate. Roots are sometimes restricted by the
seasonal high water table. Diversions, terraces, cover
crops, and contour strips are used to control runoff and
erosion. Tile drains are needed in depressions and. seep
areas. Capability unit IIw-25; woodland group 3ol.

Hibernia Series

The Hibernia series consists of deep, gently sloping to
steep, somewhat poorly drained soils that have a fragipan
in the lower part of the subsoil. These soils formed in
glacial till primarily of granite gneiss and small amounts
of quartzite, shale, and sandstone. They occupy undulat-
ing and hilly glacial moraine landscapes and slightly
concave drainageways.

In a representative profile the surface layer is 5 inches
of very dark grayish-brown cobbly loam that contains
many stones. The subsoil is 31 inches thick and is mottled
in the lower 26 inches. The upper 15 inches is yellowish-
brown cobbly loam and gravelly loam. The lower part is
a fragipan of firm, dark yellowish-brown gravelly loam.
The substratum to a depth of 72 inches is very firm,
brittle gravelly sandy loam.

Available water capacity is moderate. Permeability is
moderate above the fragipan and slow in the pan. Natural
fertility is moderate. A seasonal water table is at a depth
of 1 foot late in winter and early in spring.

Very stony areas of these soils are better suited to
woodland than to most other uses. Some areas have been
cleared and farmed. These areas are suited to crops com-
monly grown in the county.

Representative profile of Hibernia cobbly loam in an
area of Hibernia very stony loam, 3 to 8 percent slopes,
in Vernon Township, 1 mile west of Lake Pochung, 100
feet into wooded area south of road:

A1—0 to 5 inches, very dark grayish-brown (10YR 3/22 cob-
bly loam; weak, fine, granular structure; friable;
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many fine and medium roots; porous; 30 percent
cobblestones, stones, and gravel; strongly acid;
gradual, wavy boundary. )

B1—5 to 10 inches, yellowish-brown (10YR 5/4) cobbly loam;
weak, fine, subangular blocky structure; friable;
abundant fine and medium roots; porous; 30 percent
coarse fragments of cobblestones, stones, and gravel;
strongly acid; gradual, wavy boundary.

B2t—10 to 20 inches, yellowish-brown (10YR 5/6) gravelly
loam; many, fine, light brownish-gray (10YR 6/2)
and brownish-yellow (10YR 6/8) mottles; moderate,

fine, subangular blocky structure; friable; thin,
patchy, discontinuous silt and eclay films on ped
faces, bridging of fines; few medium and large

roots; 25 percent gravel, cobblestones, and stones;
strongly acid; gradual, wavy boundary.

Bx—20 to 36 inches, dark yellowish-brown (10YR 4/4) grav-
elly loam; many, coarse, distinct, yellowish-brown
(10YR 5/8) and light brownish-gray (2.5Y 6/2) mot-
tles; massive parting to weak, thick plates; firm,
brittle; bridging of fines; common, patchy, thin to
thick clay films on ped faces; 25 percent gravel,
cobblestones, and stones; strongly acid; gradual,
wavy boundary.

Ox—36 to 72 inches, grayish-brown (2.5Y 5/2) gravelly sandy
loam; common, coarse, distinet, yellowish-brown
(10YR 5/6) and light olive-gray (5Y 6/2) mottles;
massive; very firm, brittle; 25 percent cobblestones
and stones; strongly acid.

The solum ranges from 24 to 36 inches in thickness. Depth
to the fragipan is 20 to 30 inches. Depth to gneissic bedrock
generally is 5 feet but ranges to 10 feet or more in some
places. The content of coarse fragments, mainly cobblestones,
stones, and gravel, ranges from 15 to 35 percent throughout
the solum. Most surface stones and cobblestones have been
removed from cleared fields, but the subsoil is still 10 to 30
percent coarse fragments. Unless limed, these soils are strongly
acid.

The B horizon is loam or sandy loam and is gravelly or
cobbly in places. The B2t horizon has a hue of 7.5YR, 10YR,
or 2.5Y, a value of 4 or 5, and a chroma of 4 to 6. It contains
mottles that are 10YR or 2.5Y in hue, § or 6 in value, and
2 to 8 in chroma. The Bx horizon is firm to very firm and
brittle. The Cx horizon is massive, firm, or very firm and
brittle.

Hibernia soils are associated with Rockaway and Whit-
man soils. They contain grayish mottles in the upper part
of the B horizon and Rockaway soils do not. They do not
have gray matrix colors so near the surface as Whitman soils.

Hibernia gravelly loam, 3 to 8 percent slopes (HmB}.—
This soil has a profile similar to the one described as
representative of the series, but it contains fewer stones.
It is on undulating uplands along the terminal moraine.

Included with this soil in a few places are very stony
areas or areas of Hibernia soils where slopes are 8 to 20
percent. Also included are areas of Rockaway soils where
slopes are 3 to 8 percent slopes. The included areas of
Rockaway soils make up as much as 20 percent of some
mapping units.

This soil is suited to most crops grown in the county,
but is poorly suited to alfalfa and other deep-rooted
crops. Winterkill is a hazard. Wetness is the major limi-
tation. Runoff is medium. The hazard of erosion is slight
to moderate in cultivated areas. Diversion terraces have
been installed to remove excess water and control erosion.
Capability unit ITTw-28; woodland group 2wl.

Hibernia very stony loam, 3 to 8 percent slopes (HnB).—
The profile of this soil is the one described as representa-
tive of the series. The surface layer and subsoil are 1 to
3 percent stones 5 to 30 feet apart. Included in the
mapping are some areas where slopes are more than 8
percent and areas of Rockaway very stony loam.

This soil is better suited to pasture and woodland than

to most other uses. Most areas are wooded. Runoff is
medium. The hazard of erosion is moderate in areas
cleared of trees and shrubs. Stoniness is the major limita-
tion, but excess water is also a limitation. Stones make it
impractical to use machinery for cultivation, pasture
management, or tree planting. Capability unit VIs-19;
woodland group 2wl.

Hibernia very stony loam, 8 to 25 percent slopes
(HnD).—Stones in this soil are 5 to 30 feet apart. Included
in mapping are areas where slopes are less than 8 percent

- and areas of Rockaway soils.

Stones limit the use of this soil to pasture and wood-
land. Water-tolerant grasses and legumes are desirable
for pasture. Runoff is medium to rapid. The hazard of
erosion is moderate to severe if trees are removed. Capa-
bility unit VIs-19; woodland group 2rl.

Hoosic Series

The Hoosic series consists of deep, gently sloping to
steep, somewhat excessively drained soils underlain by
stratified sand and gravel. These soils are on undulating
glacial outwash plains and valley trains and steep side
slopes of kames and eskers.

In a representative profile the surface layer is very
dark grayish-brown gravelly loam 7 inches thick. The
upper 16 inches of the subsoil is yellowish-brown and
dark yellowish-brown gravelly sandy loam. The lower 7
inches 1s dark yellowish-brown gravelly loamy sand. The
substratum to a depth of more than 60 inches is dark
grayish-brown, stratified very gravelly sand.

Available water capacity 1s low. Permeability is mod-

~erately rapid in the subsoll and rapid in the substratum.

Natural fertility is moderate.

These soils are suited to all crops commonly grown in
the county, but they are best suited to small grain. Yields
of summer crops are lower during dry periods. Irrigation
is needed if high-value crops are grown.

Representative profile of Hoosic gravelly loam, 3 to 8
percent slopes, 2 miles north of borough of Sussex, 450
feet west of State Road No. 23 bridge over Clove Brook,
85 feet east of Wantage Township Road, in a pasture:

Ap—O0 to 7 inches, very dark grayish-brown (10YR 38/2) grav-
elly loam; weak, medium, granular structure; fri-
able; many fine roots; 20 percent gravel; strongly
acid ; abrupt, smooth boundary.

B21—7 to 14 inches, yellowish-brown (10YR 5/4) gravelly
sandy loam; weak, fine and mediwmn, granular strue-
ture; friable; many fine and medium roots; 25 per-
cent gravel; strongly acid; clear, wavy boundary.

B22—14 to 23 inches, dark yellowish-brown (10YR 4/4) grav-
elly sandy loam, moderate, medium and fine, granu-
lar structure; very friable; few fine roots; 30 per-
cent gravel; strongly acid; gradual, wavy boundary.

B3—23 to 30 inches, dark yellowish-brown (10YR 4/4) grav-
elly loamy sand, very weak, fine, granular structure;
very friable; 40 percent fine gravel; strongly acid;
gradual, wavy boundary.

IIC—30 to 60 inches, dark grayish-brown (10YR 4/2) strati-
fied very gravelly sand; single grain; loose; strongly
acid ; 60 percent gravel.

The solum ranges from 22 to 86 inches in thickness. Depth
to bedrock is 6 feet or more and generally is more than 10
feet. The content of coarse fragments, dominantly gravel
derived from slate and shale, ranges from 20 to 40 percent
in thé solum and from 35 to 60 percent in the C horizon.
Unless limed, these soils are dominantly strongly acid to a
depth of about 30 inches and range to medium acid in the
lower part of the C horizon.
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The Ap horizon is 10YR in hue, 3 or 4 in value, and 2 in
chroma. The B horizon is dominantly 10YR in hue, but in
some places ranges to 7.5YR; value is 4 or 5 and chroma
is 4 or 6. The B horizon is gravelly sandy loam or sandy
loam in the upper part and grades to gravelly loamy sand
in the lower part. The IIC horizon is stratified loose sand
or loamy sand, which in places is gravelly or very gravelly.

Hoosic soils are associated with Braceville and Raynham
soils. In contrast with Braceville soils, they do not contain
mottles and do not have a fragipan. They contain more
medium-textured and coarse-textured sand and coarse-tex-
tured fragments than Raynham soils.

Hoosic gravelly loam, 3 to 8 percent slopes (HoBj).—
The profile of this soil is the one described as representa-
tive of the series. Included in mapping are areas of
Hoosic gravelly sandy loam and Hoosic loam and some
areas where the depth to sand and gravel is less than 22
inches. Also included are small, scattered wet spots of
Braceville soils.

This soil is suited to most crops commonly grown in
the county. Droughtiness is the major limitation to culti-
vation. Runoft is slow. The hazard of erosion is slight.
Maintaining the content of organic matter, conserving
moisture, and controlling erosion are essential. Irrigation
of high-value crops generally is needed. Capability unit
ITs-7; woodland group 3ol.

Hoosic gravelly loam, 8 to 25 percent slopes (HoD).—
The profile of this soil is similar to the one described as
representative of the series, but the depth to sand and
gravel is less. Included in mapping are some areas of
gravelly sandy loam and Hoosic loam and some areas
where the depth to sand and gravel is less than 22 inches.
_ This soil is not_well suited to cultivated crops because
it is droughty and strongly sloping. Runoff is medium to
rapid. Maintaining the content of organic matter, con-
serving moisture, and controlling erosion are the major
needs in cultivated areas. Lower slopes are suitable for
row crops if erosion can be controlled. Steep slopes are
better suited to small grain, hay, pasture, woodland, and
wildlife habitat than to most other uses. Capability unit
IVe-15; woodland group 3rl. ‘

Lackawanna Series

The Lackawanna series consists of deep, gently sloping
to very steep, well-drained soils that have a fragipan in
the lower part of the subsoil. These solls formed in alacial
till derived from a mixture of the red, gray, or brown
siltstone, shale, sandstone, and quartzite near the Kitta-
tinny Mountain.

In a representative profile the plow layer is brown
gravelly fine sandy loam 8 inches thick. The subsurface
laver is reddish-brown gravelly fine sandy loam 7 inches
thick. The subsoil is 40 inches thick. The upper 11 inches

is reddish-brown gravelly loam, and the lower part is a-

fragipan of reddish-gray gravelly loam. The substratum
{;o a depth of 60 inclf:es is weak-red gravelly fine sandy
oam.
_ Available water capacity is moderately low. Permeabil-
ity is moderate in the upper part of the subsoil and slow
in the fragipan. Natural fertility is moderately low.
These soils have been used for hay, corn, and other
row crops and for woodland. Most areas formerly farmed
are idle and are reverting to woodland.
The Lackawanna soils in this county are mapped only
with Swartswood soils.

Representative profile of Lackawanna gravelly fine
sandy loam, in an area of Swartswood and Lackawanna
very stonysoils, 8 to 25 percent slopes, 115 miles west of
Stokes State Forest Office, opposite Deer Lake:

Ap—O0 to 8 inches, brown (7.5YR 4/2) gravelly fine sandy
loam; moderate, fine, granular rtructure; very fri-
able; stones common; 20 percent gravel and cobble-
stones; strongly acid; abrupt, wavy boundary.

A2—8 to 15 inches, reddish-brown (5YR 4/4) gravelly fine
sandy loam; weak, thin platy structure parting to
weak, fine granules; friable; stones common, 20 per-
cent gravel and cobblestones; strongly acid; clear,
wavy boundary.

B2——15 to 26 inches, reddish-brown (5YR 4/4) gravelly loam;
weak, medium, subangular blocky structure; friable;
few, thin, patchy clay films; stones common, 20 per-
cent gravel and cobblestones; strongly acid; clear,
wavy boundary.

Bx-—26 to 55 inches, reddish-gray (5YR 5/2) gravelly loam;
reddish-brown (5YR 4/4) lenses; weak, very coarse,
prismatic structure parting to weak, coarse, Ssub-
angular blocky; very firm, brittle; few, thin, patchy
clay films; 30 percent gravel, cobblestones, and
stones; strongly acid; diffuse, wavy boundary.

Cx—55 to 60 inches, weak-red (2.5YR 5/2) gravelly light fine
sandy loam; massive; very firm, brittle; 30 percent
gravel and cobblestones ; strongly acid.

The solum ranges from 40 to 60 inches in thickness. Depth
to bedrock is 42 inches or more. Depth to the Bx horizon
ranges from 16 to 26 inches. The content of coarse fragments,
dominantly stones and gravel, ranges from 10 to 30 percent.
Most surface stones have been removed in cleared fields. Un-
less limed, these soils range from strongly acid in the sur-
face layer to strongly acid or slightly acid in the C horizon.
These soils range from fine sandy loam to silt loam and in
places are gravelly.

The Ap horizon ranges from 7.5YR to 5YR in hue and has
a value of 4 and a chroma of 2 or 8. The B horizon ranges
from 5YR to 2.5YR in hue and is 4 or 5 in value and 2, 3,
or 4 in chroma. In some places the Bx horizon rests on red
sandstone or red siltstone bedrock.

Tackawanna soils are associated with Swartswood, Wurts-
boro, and Oquaga soils. They are redder and finer textured
than Swartswood and Wurtsboro soils. They are deeper over
bedrock than Oquaga soils.

Livingston Series

The Livingston series consists of deep, nearly level,
very poorly drained soils that have a fine-textured sub-
soil. These soils formed in clay deposits in low positions
on the landscape. Some areas are subject to occasional
overflow. ’

Tn a representative profile the surface layer is black
silty clay loam 10 inches thick. The subsoil 1s dark-gray
clay, is 20 inches thick, and has distinct or prominent
mottles. The substratum to a depth of 60 inches is mot-
tled gray clay.

Available water capacity is high. A perched water
table is near the surface for long periods during the year
becanse these soils are fine textured and are in low posi-
tions. These soils are ponded late in winter and early in
spring. Permeability is slow. Natural fertility is high.

These soils generally are used for pasture if adequate
drainage outlets are available.

Representative profile of Livingston silty clay loam,
14 mile south of borough of Sussex, north of Air Port
Diner. 100 feet east of Route 565:

A1—0 to 10 inches, black (10YR 2/1) silty clay loam ; mod-
erate, coarse, granular structure; friable; very sticky
wet: many fine roots; slightly acid; gradual, irregu-
lar boundary.
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B21g—10 to 14 inches, dark-gray (N 4/0) clay; few, fine,
distinct, light olive-brown (2.5Y 5/6) mottles; strong,
medium, subangular blocky structure; firm, very
plastic when wet; few fine and medium roots; neu-
tral; clear, wavy boundary.

B22g—14 to 30 inches, dark-gray (N 4/0) clay; many, coarse,
prominent, light olive-brown (2.5Y 5/6) and strong-
brown (7.5YR 5/8) mottles; weak, medium, angular
blocky structure; firm, very plastic; neutral; gradual,
wavy boundary.

C—30 to 60 inches, gray (N 5/0) clay; many, coarse, prom-
inent olive-yellow (2.5Y 6/8) and yellowish-brown
(10YR 5/8) mottles; massive; very firm, plastic;
mildly alkaline,

The solum is 30 to 40 inches thick over a clay substratum.
Depth to bedrock is more than 5 feet and generally is more
than 10 feet. Reaction ranges from slightly acid to neutral
in the A and B horizons and to mildly alkaline in the C
horizon.

The A horizon is black or very dark gray. The B hoiizon
ranges from dark gray (N 4/0) through dark grayish brown
(2.5Y 4/2) to gray (5Y 5/1). It is firm or very firm and
plastic or very plastic. The C horizon ranges from gray
(5Y 5/1) to dark gray (N 4/0) and has a value of 4 or 5
and a chroma of 0 or 1. It is very firm and plastic.

Livingston soils are associated with Raynham, Sloan, and
Wayland soils and Swamp. They have a fine-textured B hori-
zon and the associated soils do not. They contain fewer
coarse fragments than those soils.

Livingston silty clay loam (lv).—This soil commonly
has slopes of less than 3 percent. In some areas it is sub-
ject to occasional stream overflow. Included in mappin
are some soils where slopes are as much as 6 percent an
small areas of shallow muck and Raynham silt loam.

Most areas are woodland and pasture or are idle.
Drainage is difficult because this soil is fine textured and
is in very low positions on the landscape. Capability unit
IVw-44; woodland group unassigned.

Lyons Series

The Lyons series consists of deep, very poorly and
poorly drained, nearly level soils. These soils formed in
caleareous glacial till derived from limestone and vary-
ing amounts of shale, sandstone, gneiss, and granite.

In a representative profile the surface layer is very
dark gray silt loam 10 inches thick. The subsoil is mot-
tled light brownish-gray and dark-gray silt loam 20
inches thick. The substratum is firm, gray and greenish-
gray gravelly loam.

Available water capacity is high. Permeability is slow.
Natural fertility is high.

Poor drainage and stones limit the use of these soils to
pasture and woodland. These soils are saturated for 6
months or more during the year. In places, they are ponded
late in winter and in spring. Adequately drained areas are
suited to crops commonly grown in the county. Sinkholes
are likely to form because solution caverns occur in the
underlying limestone.

‘Representative profile of Lyons silt loam, 14 mile
north of the village of Greendell, on Wolf’s Corner Road,
800 feet from east side of the road:

Al1—0 to 10 inches, very dark gray (10YR 3/1) silt loam;
weak, medium, granular structure; very friable,
sticky when wet; many fine and medium roots ;
slightly acid; abrupt, smooth boundary.

B21g—10 to 13 inches, light brownish-gray (2.5Y 6/2) silt

loam; many, medium, strong-brown (7.5YR 5/6) and
dark yellowish-brown (10YR 4/4) mottles; moderate,

medium, subangular blocky structure; friable, sticky
when wet; few medium and fine roots; slightly acid;
clear, wavy boundary.

B22g—18 to 30 inches, dark-gray (5Y 4/1) silt loam; many,
faint, coarse greenish-gray (5BG 5/1) and many,
fine and medium, distinet, yellow (25Y 7/6) and
light olive-brown (2.5Y 5/6) mottles; weak, coarse,
prismatic structure parting to strong, medium, sub-
angular blocky; slightly firm, sticky when wet: few
patchy clay films on ped faces; neutral; gradual,
wavy boundary.

Cg—30 to 60 inches, gray (5Y 6/1) and greenish-gray (5BG
6/1) gravelly loam; many, medium and coarse, dis-
tinet, yellow (2.5Y 7/6) :nd light olive-brown (2.5Y
5/8) mottles; massive; firm; mildly alkaline; cal-
careous.

The solum ranges from 27 to 40 inches in thickness. Depth
to limestone bedrock is more than 4 feet. Coarse fragments
range from a few to as much as 20 percent of the soil mass,
but in many places they are concentrated on the surface.
Reaction ranges from slightly acid to neutral in the solum
and to mildly alkaline in the C horizon.

The A horizon has a hue of 10YR, a value of 2 or 3, and
a chroma of 1 or 2. The B horizon ranges in hue from 5Y
to 10YR. The B horizon ranges from fine sandy loam and silt
loam to light clay loam. The C horizon is.similar to the B
horizon in color. It ranges from gravelly loam to gravelly
silt loam. .

Lyons, soils are associated with Washington and Wassale
soils. In contrast with Washington and Wassaic soils, they
have a low-chroma B horizon, They have a darker colored A
horizon than Wassaic soils.

Lyons silt l_oam (ly).—This soil has the profile described
as representative of the series. Much of the acreage is in
slight depressions. Slopes are commonly less than 3 per-
cent. Included in mapping are small areas of somewhat
poorly drained soils, areas of shallow muck, and small
areas of gently sloping Lyons soils.

Adequately drained areas can be used for commonly
grown crops and for hay and pasture. Undrained areas
are suited mainly to woodland or wildlife. Wetness is the
major limitation to cultivation. Runoff is slow. The
hazard of erosion is slight. Surface drains, tile under-
drains, and diversions terraces have been used to reduce
wetness. Capability unit IVw-44; woodland group 5wl.

Lyons very stony silt loam (Lz).—This soil has a profile
similar to the one described as representative of the
series, but the surface layer is about 3 percent stones that
are 5 to 30 feet apart. Slopes are commonly less than 3
percent. Included in mapping are some areas where the
surface layer is thinner and less dark, areas of similar
gently sloping Lyons soils, and small areas of shallow
muck,

Most of the acreage is woodland of red maple and
other water-tolerant species. Stone removal and drainage
are needed if this soil is cultivated. Capability unit
V1Is45; woodland group 5wl.

Made Land, Sanitary Land Fill

Made land, sanitary land fill (Ma) generally consists of
all types of refuse, including garbage, glass, metal, and
building materials. Some areas are predominantly stones.
Many areas have been covered with soil and then
smoothed.

Use of these areas is limited by uneven settling and
formation of gases through decomposition. Some areas
are wet. Capability unit unassigned ; woodland group un-
assigned.
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Middlebury Series

The Middlebury series consists of deep, nearly level,
moderately well drained to somewhat poorly drained soils
on flood plains subject to occasional stream overflow.
These soils are underlain by fine sandy loam or silt loam
alluvial material. '

In a representative profile the plow layeris very dark
grayish-brown loam 11 inches thick. The subsoil is brown
fine sandy loam, is 14 inches thick, and has mottles. The
substratum to a depth of 65 inches is mottled, brown fine
sandy loam.

Available water capacity is high, and permeability is
moderate. Natural fertility is high.

Excess water delays seedbed preparation in spring and
also when stream flow is excessive. These soils are subject
to occasional flooding.

Representative profile of Middlebury loam, 34 mile
southeast of the village of Bevans, 200 feet south of Flat-
brook, 100 feet into a field owned by the New Jersey
Division of Fish and Game:

Ap—O to 11 inches, very dark grayish-brown (10YR 3/2)
loam, light brownish gray (10YR 6/2) when dry;
moderate, fine, granular structure; very friable;
many roots; medium acid; clear, smooth boundary.

B—11 to 25 inches, brown (7.5YR 5/4) fine sandy loam; few,
fine, faint, strong-brown (7.5YR 5/6) and common,
medium, distinet, light brownish-gray (10YR 6/2)
mottles ; weak, medium, subangular blocky structure;
very friable; many roots in upper part; medium
acid ; clear, smooth boundary.

C1—25 to 45 inches, brown (7.5YR 5/4) fine sandy loam;
common, medium, distinet, light brownish-gray (10YR
6/2) mottles; massive; very friable; medium acid;
gradual, diffuse boundary.

C2—45 to 65 inches, brown (7.5YR 5/2) fine sandy loam;
many to common, fine, faint, strong-brown (7.65YR
5/6) and few, fine, distinet, light brownish-gray
(10YR 6/2) mottles; massive; very friable; medium
acid.

The solum ranges from 15 to 25 inches in thickness. Natural
reaction ranges from strongly. acid in the A horizon to medi-
um acid in the C horizon. Few or no coarse fragments occur
in the upper 40 inches.

The A horizon ranges from 10YR 3/2 to 2.6Y 4/2. It is
fine sandy loam, loam, or silt loam. The B horizon ranges
from 7.5YR to 2.5Y in tue and is 4 or 5 in value and 8 or 4
in chroma. It contains mottles throughout that are 7.5YR or
10YR in hue, are 5 or 6 in value, and range from 2 to 8 in
chroma. It is friable or very friable. The C horizon has the
same matrix color as the B horizon. The organic-matter con-
tent varies in successive thin strata within the C horizon.

Middlebury soils are associated with Chenango soils and
Alluvial land, wet. They contain mottles in the B horizon,
and Chenango soils do not. They do not have the dominant
gray colors that are common in Alluvial land, wet.

Middlebury loam (Md).—Slopes commonly are less than
3 percent. Included in mapping are small areas of
Chenango soils, Alluvial land, wet, and gravel bars along
streams. This soil is subject to occasional stream overflow.

This soil is used for hay, corn, pasture, wildlife habitat,
and woodland. Drainage is needed for optimum crop pro-
duction. Capability unit ITw-32; woodland group lol.

Nassau Series

The Nassau series consists of somewhat excessively
drained, gently sloping to very steep soils that are shal-
low over slate or shale bedrock. These soils are on up-
lands. Most areas are rocky. Rock outerop is extensive.

In a representative profile the plow layer is very dark
grayish-brown shaly silt loam 6 inches thick, The subsoil
Is yellowish-brown very shaly silt loam 12 inches thick.
Unconsolidated, partly weathered shale and slate under-
lain by beds of hard slate and shale are at a depth of 18
inches.

Available water capacity is low because the soils are
shaly and shallow over bedrock. Permeability is moderate.
Natural fertility is low. -

Very stony areas of these soils are better suited to
woodland or unrenovated pasture than to most other uses.

Representative profile of Nassau shaly silt loam in an
area of Nassau rocky silt loam, 8 to 15 percent slopes, in
Fredon Township, on township road 314 miles southwest
of Newton, 14 mile northeast of road intersection near
old Fredon Firehouse, 50 feet east of road:

Ap—O0 to 6 inches, very dark grayish-brown (10YR 3/2) shaly
silt loam; weak, fine, granular structure; very fri-
eble; many fine and medium roots; 30 percent shale
fragments; strongly acid; clear, wavy boundary.

B2—86 to 18 -inches, yellowish-brown (10YR 5/4) very shaly
silt loam; very weak, fine, subangular blocky struc-
ture; friable; common, fine and few, medium roots;
55 percent shale fragments; strongly acid; abrupt,
wavy boundary.

R—18 inches, bedded shale and slate.

The solum is 12 to 20 inches thick over bedrock. The con-
tent of coarse fragments ranges from 10 to 50 percent in the
Ap horizon and from 85 to 60 percent in the B horizon. Unless
limed, these soils are strongly acid.

The Ap horizon is 10YR in hue, 3 or 4 in value, and 2 in
chroma. The B horizon ranges from 10YR to 2.6Y in hue
and is 4 or 5 in value and 3 or 4 in chroma. The B horizon
is shaly or very shaly silt loam or loam. In some places a
C horizon 2 to 6 inches thick and 80 to 90 percent shale
occurs above the bedrock.

Nassau soils are associated with Valois, Bath, and Albia
soils. They are shallower over bedrock than Valois, Bath, and
Albia soils.

Nassau rocky silt loam, 3 to 8 percent slopes (NaB).—
Included with this soil in mapping are small areas of
deep, well-drained Valois soils. Also included are areas
of Rock outcrop that make up about 5 percent of the
mapped areas. Also included in the area of Mt. Salem
and Rockport is a soil similar to Bath soils, but only 24
to 30 inches deep over shale.

Areas of this soil are used for pasture, woodland, and
some commonly grown crops. Capability unit IT1Ie-15;
woodland group 5d1. _

Nassau rocky silt loam, 8 to 15 percent slopes (NaC).—
The profile of this soil is the one described as representa-
tive of the series. Included in ma,p}iing are small areas of
deep, well-drained Valois soils. Also included are areas
of Rock outcrop that make up about 5 percent of the
mapped areas (fig. 4). Also included in the area of Mt.
Salem and Rockport is a soil similar to Bath soils, but
only 24 to 30 inches deep over shale.

This soil is used for pasture, commonly grown crops,
and woodland. Runoff is medium. The hazard of erosion
is moderate. Erosion control is needed in cultivated areas.
Capability unit IVe-15; woodland group 5d1.

Nassau-Rock outcrop complex, 15 to 25 percent slopes
{NfD).—This complex is about 85 percent Nassau soils and
15 percent shale Rock outcrop. The Nassau soil is gener-
ally about 13 inches thick near the top of the slopes.
Included in mapping in gently sloping areas between
moderately steep slopes are areas of Norwich soils that
are more than 24 inches thick.
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Figure 4.—Shale outcrop interferes with fieldwork on Nassau rocky silt loam.

Shallowness, steep slopes, droughtiness, rapid runoff,
the erosion hazard, and Rock outcrop are severe limita-
tions. This complex is poorly suited to row crops. It is
better suited to pasture, woodland, and wildlife. Capabil-
ity unit VIs-15; woodland group 5x1.

Nassau-Rock outcrop complex, 25 to 45 percent slopes
(NfE).—This complex is about 75 percent Nassau soils and
25 percent shale Rock outerop. The profile of the Nassau
soil is similar to the one described as representative of
the series, but the depth to bedrock is about 12 inches.
Shale Rock outcrop is most common along the top of the
slopes.

Droughtiness, shallowress, rapid runoff, the erosion
hazard, steep slopes, and Rock outcrop are severe limita-
tions. This complex is suited to pasture, woodland, and
wildlife. Capability unit VIIs-21; woodland group 5x1.

Nassau-Rock outcrop complex, extremely stony
(Ng).—This complex is about 85 percent Nassau soils and
about 15 percent shale Rock outcrop. The landscape is
one of complex slopes that range from sloping to mod-
erately steep and change abruptly at intervals of 50 to
150 feet. Shale Rock outcrop is along the top of the
slopes in about 20 percent of the mapped areas. The
Nassau soil is generally about 13 inches thick near the
top of the slopes.

Droughtiness, shallowness, the erosion hazard, and
complex slopes limit the use of this complex for cultiva-

tion even under special management. Capability unit
V1Is-21; woodland group 5x1.

Norwich Series

The Norwich series consists of deep, nearly level, very
poorly drained soils that are shallow over a fragipan.
These soils are in swales of the uplands in the broad
middle belt in the Kittatinny Mountain. They formed
in glacial till deposit that is high in reddish sandstone,
siltstone, and shale.

In a representative profile the surface layer is very
dark grayish-brown eilt loam 8 inches thick. The upper
7 inches of the subsoil is gray channery silt loam that has
strong-brown and yellowish-brown mottles. The lower 23
inches is a fragipan of very firm, brittle, gray and red-
dish-gray channery silt loam. The substratum to a depth
of 60 inches is mottled, slightly firm to friable, reddish-
gray channery loam. '

Available water capacity is moderate. A seasonal high
water table is at the surface in winter and early in spring.
Permeability is slow. Natural fertility is moderate.

The stony surface layer and the lack of good drainage
outlets limit the use of these soils to pasture and wood-
land.

Representative profile of Norwich silt loam in an area
of Norwich very stony silt loam, 0 to 3 percent slopes,
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34 mile south of Crandon Lake, 14 mile into lane of
Copely Tree farm, 100 feet south of lane:

A1—0 to 8 inches, very dark grayish-brown (10YR 38/2) silt
loam ; moderate, medium, granular structure; friable,
sticky when wet; many fine roots; 10 percent stones;
strongly acid; gradual, wavy boundary.

Bg—S8 to 15 inches, gray (5Y 5/1) channery silt loam; com-
mon strong-brown and yellowish-brown mottles;
weak, medium, subangular blocky structure; friable,
sticky ; few fine roots in upper part; 15 percent
stones and channers; strongly acid; gradual, wavy
boundary.

Bxlg—15 to 24 inches, gray (5YR 5/1) channery silt loam;
few, coarse, yellowish-brown (10YR 5/4) mottles;
weak, very coarse, prismatic structure; very firm,
brittle; 20 percent stones and channers; strongly
acid ; gradual wavy boundary.

Bx2g—24 to 38 inches, reddish-gray (5YR 5/2) channery silt
loam ; common, coarse, yellowish-brown (10YR 5/4)
mottles ; moderate, very coarse, prismatic structure;
very firm, brittle; 20 percent stones and channers;
strongly acid; gradual, wavy boundary.

Cg—38 to 60 inches, reddish-gray (5YR 5/2) channery loam;
many, coarse, brownish-yellow and yellowish-brown

mottles ; massive; slightly firm to friable; 30 percent-

stones and channers; strongly acid.

The solum ranges from 36 to 48 inches in thickness. Depth
to the fragipan is 15 to 20 inches, and depth to bedrock is 4
feet or more. The content of coarse fragments ranges from a
trace to 35 percent in the A and Bg horizons and from 15 to
45 percent in the Bx and C horizons. The coarse fragments,
dominantly flat sandstone or siltstone, range from 6 to 24
inches in length. Contrasting layers of locally derived ma-
terial, 15 to 20 inches thick, are common above the fragipan.
Unless limed, these soils are strongly acid.

The A horizon is 10YR in hue, 2 to 3 in value, and 2 in
chroma. The Bg horizon ranges from 5Y in local material
to 5YR in glacial till. It has a value of 4 or 5 and a chroma
of 2 or less. The Bx horizon ranges from 7.5YR to 5YR in
hue and is 4 or 5 in value and 1, 2, or 8 in chroma. It contains
mottles that differ one or two hues from the matrix and that
have a value and chroma of 4 to 6. It is very firm and brittle.
The C horizon is similar in color to the Bx horizon. It is
loam or gravelly loam and ‘is friable to firm and slightly
brittle.

Norwich soils are associated with Wurtsboro and Carlisle
soils, They have a darker colored A horizon and a grayer B
horizon than Wurtsboro soils. They have less organic material
than Carlisle soils.

Norwich silt loam, 0 to 3 percent slopes (NhA).—This
soil has a profile similar to the one described as repre-
sentative of the series, but it contains fewer stones and
very few other coarse fragments in the upper part. It is
in nearly level depressions. The surface layer is thicker
in local areas than in the profile described as representa-
tives because the soil has received deposition from adja-
cent steeper slopes.

Included with this soil in mapping are small pockets
of Carlisle muck and swampy areas and isolated areas of
stony and channery soils, better drained soils, and finer
textured soils. Many mapping units consist of diverse
soils in very complex patterns. These soils are generally
similar but differ in minor properties.

This soil has limited use for pasture. Much of it is
woodland. Drainage outlets are difficult to obtain.
Drained areas are used for pasture and cultivated crops.
Capability unit TVw—~44; woodland group 5wl.

Norwich very stony silt loam, 0 to 3 percent slopes
{NoA).—The profile of this soil is the one described as rep-
resentative of the series. Included in mapping in places
are areas where alluvium has been deposited and the sur-
face layer is thicker than in the representative profile.
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Also included are small pockets of Carlisle muck and
Swamp, small nonstony areas, small areas of better
drained soils, and areas of an extremely stony soil that
has a finer textured subsoil (fig. 5).

The "content of stones and cobblestones, the wetness,
and the difficulty in obtaining adequate drainage outlets
make this soil poorly suited to cultivation. Capability
unit VIIs—45; woodland group 5wl.

Oquaga Series

The Oquaga series consists of moderately deep, gently
sloping to steep, well drained to excessively drained soils
underlain by shattered sandstone and shale bedrock.
These soils formed in glacial till derived primarily from
acid, red sandstone, and shale. They are in the Kittatinny
Mountain.

In a representative profile in a wooded area, a 2-inch
layer of humus overlies the mineral soil. The surface
layer is pinkish-gray loam 4 inches thick. The upper 6
inches of the subsoil is brown gravelly loam. The lower
14 inches is reddish-brown gravelly loam. The substra-
tum is 6 inches of brown very gravelly loam underlain by
shale and sandstone bedrock at a depth of 30 inches.

Natural fertility is moderate. Permeability is moder-
ately rapid. Available water capacity is moderately low
because the soils are stony and are only moderately deep
over bedrock.

Most areas of these soils are forested or used for unim-
proved pasture. These soils generally are extremely stony
and poorly suited to cultivated crops. '

Representative profile of Oquaga loam in an area of
Oquaga extremely stony loam, 3 to 8 percent slopes, 13
mile west of Blue Mountain Lakes Office, 30 feet from
north side of road, in a wooded area:

02—2 inches to 0, very dark brown (10YR 2/2) humus held
together in mat by fine roots; abrupt, wavy bound-
ary.

A2—0 to 4 inches, pinkish-gray (7.5YR 6/2) loam; weak,
fine, granular structure; friable; many fine roots;
15 percent stones and channers; strongly acid; clear,
wavy boundary.

B21—4 to 10 inches, brown (7.5YR 5/4) gravelly loam; weak,
fine, granular structure; friable; few medium and
large roots; 80 percent stones and channers; strongly
acid ; gradual, wavy boundary.

B22—10 to 24 inches, reddish-brown (5YR 5/4) gravelly loam;
weak, fine, granular structure; friable; few large
roots ; 35 percent channers and stones; strongly acid;
diffuse boundary.

C—24 to 30 inches, brown (7.5YR 5/4) very gravelly loam;
crude granular structure; friable; 75 percent chan-
ners and stones; very strongly acid; gradual, irregu-
lar boundary.

R—30 inches, reddish-brown (5YR 4/4) partly weathered
and fractured shale and sandstone bedrock.

The solum ranges from 24 to 36 inches in thickness. Depth
to bedrock ranges from 24 to 40 inches and is about 30 inches
in many profiles. The content of coarse fragments ranges
from 30 to 40 percent in the solum and from 30 to 80 percent
in the C horizon. Unless limed, these soils are strongly acid
or very strongly acid.

The B horizon ranges from 7.5YR to 5YR in hue and is
4 or 5 in value and chroma ; the color varies with the amount
of red sandstone material in the soil. The C horizon is loam
or sandy loam and in places is gravelly or very gravelly.

Oquaga soils are associated with Swartswood, Lackawanna,
and Wurtsboro soils. They differ from those soils in not
having a fragipan and are shallower over bedrock.
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Figure §—~Extremely stony soil mapped with Norwich very stony silt loam.

Oquaga extremely stony loam, 3 to 8 percent slopes
{OmB).—The profile of this soil is the one described as
representative of the series. Stones 2 to 5 feet apart cover
10 to 15 percent of the surface. Included in mapping are
areas of red sandstone outcrops that make up about 2 per-
cent of the mapping units and areas of soils where the
depth to bedrock is less than 24 inches.

This soil is wooded or is vegetated with brushy plants.
Runoff is slow. The abundant stones and moderate depth
make this soil unsuited to cultivated crops. It is better
suited to woodland and wildlife. Capability unit VIIIs-21;
woodland group 3x1.

Oquaga extremely stony loam, 8 to 25 percent slopes
{OmD).—The profile of this soil is similar to the one de-
scribed as representative of the series, but the depth to
bedrock is about 25 inches. About 2 percent of the map-
ping unit is included areas of red sandstone outcrops and
5 to 10 percent is areas of soils that are less than 24 inches
deep over bedrock.

This soil is wooded. Stoniness and depth to bedrock
make it better suited to wildlife and woodland than to
crops. Runoff is medium to rapid. The hazard of erosion
is severe in areas where timber has been removed. Cap-
ability unit VIIs-21; woodland group 3x1.

Oquaga-Rock outcrop association, moderately steep
(OrD).—This association is 50 to 75 percent extremely stony
Oquaga soils and 10 to 20 percent bedrock Rock outcrop.
The bedrock is hard quartzite, sandstone, or interbedded
sandstone and shale. Slopes are dominantly 15 to 25 per-

cent. Included in mapping are small areas of extremely
stony Swartswood and Lackawanna soils and some areas
of less sloping and less stony Oquaga soils.

This association is chiefly wooded. It is used for recre-
ation, wood crops, and wildlife. Some areas, especially
the less sloping included soils, have been cleared and used
for pasture or hay. Capability unit VIIs-21; woodland
group 3x1.

Otisville Series

The Otisville series consists of deep, gently sloping to
very steep, excessively drained, acid soils underlain by
stratified very gravelly sand. These soils formed in gla-
cial deposit, such as kames, eskers, and moraines.

In a representative profile the plow layer is very dark
grayish-brown gravelly loamy sand 6 inches thl:;ﬁ The
subsoil is strong-brown and yellowish-brown gravelly
loamy sand 10 inches thick. The substratum to a depth of
60 inches is stratified very gravelly sand.

Available water capacity is low. Permeability is rapid.
Natural fertility is low.

Most areas of these soils are wooded. Some less sloping
areas have been cleared and farmed to small grain, hay,
and pasture. The soils are very droughty. Added fertilizer
leaches out rapidly.

Representative profile of Otisville gravelly loamy sand,
3 to 15 percent slopes, in Byram Township, 14 mile
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upstream from Roseville (Wright Pond), 300 feet east
of stream, on edge of gravel pit:

Ap—0 to 6 inches, very dark grayish-brown (10YR 3/2)
gravelly loamy sand; weak, fine, granular structure;
very friabte; many fine rcots; many fine to coarse
pores; 15 percent gravel and cobblestones; strongly
acid ; abrupt, smooth boundary.

B2—6 to 12 inches, strong-brown (7.5YR 5/6) gravelly loamy
sand; weak, fine and medium, granular structure;
very friable; few fine roots; many coarse pores; 25
percent gravel, cobblestones, and small stones; strong-
ly acid; clear, wavy boundary.

B3—12 to 16 inches, yellowish-brown (10YR 5/4) gravelly
coarse loamy sand; single grain; loose; many coarse
and very coarse pores; 30 percent gravel, cobble-
stones, and small stones; strongly acid; clear, smooth
boundary.

C—16 to 60 inches, light olive-brown (2.5Y 5/4) stratified
very gravelly sand; single grain; loose; 60 percent
gravel and cobblestones, very few stones; strongly
acid.

The solum ranges from 14 to 24 inches in thickness, Depth
to bedrock is 10 feet or more. The content of coarse frag-
ments, dominantly gravel size, range from 15 to 40 percent
in the upper horizons and to as much as 70 percent in the
C horizon. Unless limed, these soils are strongly acid. The B
horizon ranges from 7.5YR to 10YR in hue and 4 to 6 in value
and chroma, The brightest colors dominate the upper part of
the B horizon.

Otisville soils are associated with Riverhead and Pompton
soils. They contain more sand and gravel and less clay than
those soils.

Otisville gravelly loamy sand, 3 to 15 percent slopes
(O1C).—The profile of this soil is the one described -as
representative of the series. Included in mapping are
areas of Riverhead sandy loam, areas of Rockaway
gravelly loam, and areas of Otisville soils that have a
cobbly ‘surface layer. These included soils generally are
inextensive.

Most of the acreage is woodland. Some areas are used
for small grain, hay, and pasture crops. The low avail-
able water capacity and low natural fertility result in
low yields. Erosion control is needed in the steeper areas.
Capability unit VIIs-12; woodland group 4sl.

Otisville gravelly loamy sand, 15 to 35 percent slopes
(OD).—Included with this soil in mapping are areas of
cobbly or stony Otisville soils, Rockaway gravelly loam,
and Riverhead sandy loam, 8 to 25 percent slopes.

Most of the acreage is woodland. Some areas are used
for pasture and for infrequent hay crops. Capability unit
VIIs-12; woodland group 4sl.

Palmyra Series

The Palmyra series consists of deep, well-drained,
nearly level to steep soils underlain by stratified, cal-
careous sand and gravel deposit. These soils are in high
positions on glacial outwash plains, kames, and kame
terraces.

In a representative profile the surface layer is very
dark grayish-brown and grayish-brown gravelly fine
sandy loam 12 inches thick. The subsoil is dark-brown
gravelly fine sandy loam 14 inches thick. The substratum
to a depth of 60 inches is stratified, calcareous, grayish-
brown sand and gravel.

Available water capacity is moderate. Permeability is
moderate in the surface layer and subsoil and rapid in
the substratum. Natural fertility is moderately high.

The less sloping areas of these soils are well suited to
crops.

Representative profile of Palmyra gravelly fine sandy
loam, 3 to 8 percent slopes, at the edge of a sand and
gravel pit, along County Route No. 517, at the Sussex-
Warren county line.

Ap—O0 to 8 inches, very dark grayish-brown (10YR 38/2)
gravelly fine sandy loam; moderate, medium, gran-
ular structure; friable; many fine roots; 20 percent
gravel; slightly aecid; clear, smooth boundary.

A&B—8 to 12 inches, grayish-brown (10YR 5/2) gravelly
fine sandy loam; weak, medium, granular structure;
friable; many fine roots; 20 percent gravel; 15 per-
cent dark-brown (7.5YR 4/4) spots 14 to 2 inches
in diameter; slightly acid; clear, irregular bound-
ary.

B21t—12 to 18 inches, dark-brown (7.5YR 4/4) gravelly heavy
fine sandy loam, moderate, medium, subangular
blocky structure; friable; grayish-brown (10YR 5/2)
sandy loam ped coatings in tongues 3 inches to 2
feet apart that branch and diminish with depth; 80
percent gravel; slightly acid; gradual, irregular
boundary.

B22t—18 to 26 inches, dark-brown (7.6YR 4/4) gravelly
heavy fine sandy loam; moderate, medium, sub-
angular blocky structure; friable; patchy clay films
on ped faces; 30 percent gravel; slightly acid;
abrupt, irregular boundary, cone-shaped tongues of
B horizon extend 12 to 18 inches into C horizon.

IIC—26 to 60 inches, grayish-brown (10YR 5/2), stratified,
medium and fine sand and gravel; single grain;
loose ; mildly alkaline; calcareous.

The solum ranges from 18 to 32 inches in thickness. Depth
to bedrock is more than 6 feet. The content of coarse frag-
ments, dominantly gravel, ranges from 10 to 20 percent in the
A and A&B horizons, 20 to 30 percent in the Bt horizon, and
40 to 60 percent in the IIC horizon. Reaction ranges from
slightly acid in the A horizon to mildly alkaline in the C
horizon. .

The Ap or Al horizon has a hue of 10YR, a value of 3 or 4,
and a chroma of 2. It is gravelly fine sandy loam or gravelly
sandy loam. Where plowing is deep, the A&B horizon has been
mixed into the Ap horizon. The B horizon ranges from 7.5YR
to 5YR in hue and is 4 or 5 in value and 4 in chroma, It is
generally gravelly heavy fine sandy loam but ranges to sandy
clay loam or loam. The C horizon is a salt-and-pepper mixture
of the grayish-brown unweathered gravel and the bright
yellowish-brown and strong-brown strongly weathered lime-
stone gravel.

Palmyra soils are associated with Hero, Fredon, and Hazen
soils. They do not contain the mottles that are common in
Hero soils. They do not have the low-chroma matrix colors
that are common in the Fredon soils. They contain more fine
sand and clay in the upper part of the B horizon than Hazen
soils.

Palmyra gravelly fine sandy loam, 0 to 3 percent
slopes (PaAl.—Included with this soil in mapping are small
areas of Hero soils that need drainage in places and small
areas of limestone ledge.

This soil is used extensively for alfalfa, corn, and other
crops associated with dairy farming. Capability unit I-6;
woodland group 20l.

Palmyra gravelly fine sandy loam, 3 to 8 percent
slopes (PaB).—The profile of this soil is the one described
as representative of the series. Included in mapping are
small areas of nearly level soils and small areas of lime-
stone ledge. Also included are small areas of Hero loam
that collect water from adjacent steeper soils and need
drainage in places.

This soil is used extensively for alfalfa, corn, and other
crops associated with dairy farming. Erosion control 18



26 SOIL SURVEY

needed in cultivated areas. Capability unit ITe-6; wood-
land group 201.

Palmyra gravelly fine sandy loam, 8 to 25 percent
slopes (PaD).—The profile of this soil is similar to the one
described as representative of the series, but the depth to
sand and gravel averages about 18 inches. This soil is in
rolling to hilly positions on the landscape. Included in
mapping are spots where slopes are less than 8 percent.

This soil is used for pasture, hay, and occasionally for
row crops. Runoff is moderate to rapid. The hazard of
erosion 1s severe in cultivated areas. Erosion control is
needed. Capability unit IV-11; woodland group 2rl.

Pits, Sand and Gravel

Pits, sand and gravel (Pt} consists of active and abandoned
pits and any adjoining areas of fill from overburden that
result from the mining of sand, gravel, and borrow mate-
rial. Sand and gravel pits are the most extensive kinds
of pits and are commonly associated with glacial outwash
material from which Riverhead and Otisville soils
formed. Some are on stony and cobbly glacial till. Most
pits are in uplands and are 6 to 20 feet deep. Some have
been sources of both sand and gravel.

Some areas have been dred in mining the sand and
-gravel and large ponds have formed. Some of these have
been converted to use for swimming, fishing, or skating.
Rehabilitation of sand and gravel pits is frequently dif-
ficult because fertility is low and the material is erodible.
Capability unit unassigned ; woodland group unassigned.

Pompton Series

The Pompton series consists of deep, nearly -level,
somewhat poorly drained soils that formed on glacial
outwash plains. Coarse fragments are mostly granitic
gneiss gravel. The soils are underlain by thick sand and
gravel beds.

In a representative profile the plow layer is dark-brown
fine sandy loam 8 inches thick. The upper 20 inches of
the subsoil is yellowish-brown fine sandy loam. The lower
5 inches is mottled, light brownish-gray gravelly sandy
loam. The substratum to a depth of 60 inches is light
brownish-gray gravelly loamy sand. -

Permeability is moderate or moderately rapid in the
surface layer and subsoil and rapid in the substratum.
Available water capacity is moderate. Natural fertility is
moderate. A seasonal high water table is at a depth of
-1 to 2 feet in winter and spring. These soils are not gen-
erally subject to stream overflow, but nearly level areas
or depressions are ponded for 12- to 24-hour periods fol-
lowing heavy rain, especially during spring thaw.

If drained, these soils are suited to corn, vegetables,
hay, and pasture. Undrained areas are pastured or
wooded. ‘

Representative profile of Pompton fine sandy loam,
0 to 3 percent slopes, 2 miles east of Andover Borough,
on south side of Erie Lackawanna Railroad, opposite
lower end of Wrights Road, in a field:

Ap—0 to 8 inches, dark-brown (10YR 3/8) fine sandy loam;
moderate, medium, granular structure; very friable;

5 percent gravel; medium acid; abrupt, smooth
boundary.

B1—8 to 15 inches, yellowish-brown (10YR 5/8) fine sandy
loam; few, fine, faint, light olive-brown (2.5Y 5/4)
and olive-yellow (2.5Y 6/6) mottles in the lower
part; weak, medium, subangular blocky structure;
friable; strongly acid; clear, wavy boundary.

B2—15 to 28 inches, yellowish-brown (10YR 5/4) fine sandy
loam; common, medium, faint, grayish-brown (2.5Y
5/2) and olive-yellow (2.5Y 6/6) mottles and medium,
distinet, dark-brown (7.5YR 4/4) mottles; weak,
medium, subangular blocky structure; friable, slight-
ly sticky; strongly acid; gradual, wavy boundary.

B3--28 to 33 inches, light brownish-gray (2.5Y 6/2) gravelly
sandy loam; common, fine, distinet, strong-brown
(7.5YR 5/6) and yellowish-red mottles; massive;
matrix is friable, many mottles are firm; 15 percent
gravel; strongly acid; clear, wavy boundary.

C—33 to 60 inches, light brownish-gray (2.5Y 6/2) gravelly
loamy sand; common, large, dark yellowish-brown
(10YR 4/4) and yellowish-brown (10YR 5/6) mot-
tles; single grain; loose; 25 percent gravel; strongly
acid. .

The solum ranges from 24 to 36 inches in thickness. The
gravel content ranges from 5 to 20 percent in the solum and
from 5 to more than 65 percent in individual strata of the
C horizon. There are few, if any, stones and cobblestones.
Unless limed, these soils are strongly acid or medium acid.

The A horizon is 10YR in hue, 3 or 4 in value, and 2 or 3
in chroma. The B horizon ranges from 10YR to 2.5Y in hue,
from 4 to 6 in value, and from 2 to 6 in chroma. It contains
mottles that range from 7.5YR to 2.5Y in hue, from 4 to 6
in value, and from 2 to 6 in chroma,. It ranges from fine sandy
loam to sandy loam and in places is gravelly. The C horizon
ranges from 7.5YR to 2.5Y in hue, from 4 to 6 in value, and
from 2-to 4 in chroma. It typically is stratified and is loamy
sand or sand and in places is gravelly.

Pompton soils are associated with Riverhead, Otisville,
and Preakness soils. They contain mottles and Riverhead
and Otisville soils do not. They do not have the grayish-
brown matrix colors that are common in the B horizon of
Preakness soils.

Pompton fine sandy loam, 0 to 3 percent slopes
(PvA).—Included with this soil in mapping are areas of
sandy loam and gravelly sandy loam; small areas of
Pompton fine sandy loam, 3 to 8 percent slopes; and
small areas of Riverhead and Preakness soils.

If artificially drained, this soil is used for corn, hay,
and pasture. Kxcessive wetness delays use of undrained
areas. Capability unit IIw-25; woodland group 2wl.

Preakness Series

The Preakness series consists of deep, nearly level,
poorly and very poorly drained soils. They are in low
positions on glacial outwash plains. They formed in
material derived mostly from granitic rocks.

In a representative profile the surface layer is sandy
loam 14 inches thick. It is black in the upper 8 inches
and black and dark grayish-brown and black in the lower
6 inches. The subsoil is mottled, grayish-brown light
sandy loam 14 inches thick. The substratum to a depth of
60 inches is gray loamy sand.

If the soil is drained, available water capacity is mod-
erate. Permeability is moderately rapid. Natural fertility
is moderate. The water table is near the surface during
much of the year.

Drainage is needed if these soils are farmed. Drainage
outlets are difficult to obtain in places. Woodland is
restricted to water-tolerant species.

Representative profile of Preakness sandy loam, 1 mile
northeast of U.S. Highway No. 206, on east side of Lake
Lackawanna Road, 100 feet into wooded area:
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A11—0 to 8 inches, black (10YR 2/1) sandy loam ; moderate,
fine, granular structure; very friable; strongly acid;
clear, smooth boundary.

Al12—8 to 14 inches, black (10YR 2/1) and dark grayish-
brown (2.5Y 4/2) light sandy loam; very weak,
medium, subangular blocky structure; very friable;
strongly acid ; clear, wavy boundary.

Bg—14 to 28 inches, grayish-brown (2.5Y 5/2) light sandy
loam; many yellowish-brown (10YR 5/8) and light
olive-brown (2.5Y 5/6) mottles; massive with pockets
of very weak, fine, subangular blocky structure;
very friable; strongly acid; gradual, wavy bound-

ary.

IIC—28 to 60 inches, gray (5Y 5/1) loamy sand; few, medium
and coarse, light olive-brown (2.5Y 5/6) and yellow-
ish-brown (10YR 5/8) mottles; single grain; loose;
strong%y acid.

Th solum is 26 to 32 inches thick over loamy sand. Depth
to bedrock is more than 6 feet. The gravel content is only in
a trace amount in the upper part of the profile but typically
increases with increasing depth. Unless limed, these soils are
strongly acid.

The A horizon has a hue of 10YR or 2.5Y, a value of 2 or 3,
and a chroma of 1 or 2, The A12 horizon has a value of 2 to
4 and a chroma of 1 or 2. The B horizon matrix ranges from
10YR to 2.5Y in hue and is 4 or § in value and 2 or less in
chroma. It contains mottles that are similar in hue and
value, but range from 2 to 8 in chroma. The B horizon
ranges from sandy loam to gravelly sandy loam in the upper
part and to loamy sand or gravelly loamy sand below a depth
of 25 inches. The C horizon matrix typically ranges from 4 to
6 in value and from 1 to 4 in chroma. It contains mottles
that have a somewhat wider range. It is loamy sand or sand
and contains gravelly or very gravelly strata.

Preakness soils are associated with Pompton, Riverhead,
and Carlisle soils. They have a grayish-brown B horizon and
Pompton and Riverhead soils do not. They typically have a
darker colored A horizon than these soils, They have more
mineral and less organic material than Carlisle soils.

Preakness sandy loam (Pw).—Included with this soil in
mapping are small areas of Carlisle muck, areas of
Pompton and Riverhead soils, and small areas where the
surface layer is silt loam.

This so1l is wooded. A water table near the surface for
prolonged periods in spring and winter and the hazard
of short-duration flooding restrict use. If artificially
drained, this soil can be used for cultivated crops, hay,
or improved pasture. Capability unit IVw—44; woodland
group 4wil.

Raynham Series

Raynham soils are deep, nearly level to gently sloping,
poorly drained to somewhat poorly drained silty soils on
terraces. These soils formed in water-laid deposits of silt
and very fine sand.

In a representative profile the plow layer is dark
grayish-brown silt loam 8 inches thick. The subsoil is silt
loam 20 inches thick. It is olive brown in the upper 9
inches and is mottled, dark grayish brown in the lower
11 inches. The substratum to a depth of 60 inches is gray
silt loam and very fine sandy loam mottled with dark
reddish brown, brown, and yellowish red.

Available water capacity is high. Permeability is mod-
erately slow or moderate. Natural fertility is high.

Drained areas of these soils are snited to corn, hay, and
pasture. :

Representative profile of Raynham silt loam, 0 to 5
percent slopes, in Wantage Township, 14 mile north of
joint boundaries of Wantage, Frankford, and Lafayette
Townships, 150 feet east of Lehigh and New England

Railroad, and 25 feet north of Wantage Township bridge,
on east bank of Papakating Creek:

Ap—O0 to 8 inches, dark grayish-brown (2.5Y 4/2) silt loam;
strong, fine and medium, granular structure; friable;
many fine and medium roots; many worm channels;
slightly acid ; clear, smooth boundary.

B21—8 to 17 inches, olive-brown (2.5Y 4/4) silt loam; many,
medium, faint, olive-brown (2.5Y 4/4) and many,
medium, prominent, brown (10YR 5/3) mottles;
weak, fine, subangular blocky structure; friable;
many fine roots; many worm channels; slightly acid;
gradual, wavy boundary.

B22—17 to 28 inches, dark grayish-brown (2.5Y 4/2) silt
loam; common, fine, brown (10YR 5/3) and light
brownish-gray (2.5Y 6/2) mottles; weak, medium,
platy structure parting to weak, very fine, subangular
blocky ; slightly firm; few fine roots; slightly acid;
gradual, irregular boundary.

C1—28 to 42 inches, gray (N 5/0) silt loam; many, fine,
prominent, dark reddish-brown (2.5YR 3/4) and
brown (7.5YR 5/4) mottles; massive; firm; thin
patchy silt and clay films on some voids and chan-
nels; few fine roots; slightly acid; clear, wavy
boundary.

C2—42 to 60 inches, gray (5Y 5/1) very fine sandy loam;
approximately 40 percent dark reddish-brown (2.5YR
3/4) and yellowish-red (5YR 4/8) mottles; massive;
friable; slightly acid.

The solum ranges from 20 to 38 inches in thickness. Depth
to bedrock is always more than 6 feet and generally is more
than 10 feet. Reaction ranges from slightly acid to neutral.
The content of coarse fragments in the solum is 0 to 2 percent.
The profile generally ranges from silt loam to very fine sandy
loam throughout, but in many places the C horizon contains
a strata of sand or loamy sand.

The Ap horizon has a hue of 10YR or 2.5Y, a value of ¢
or 5, and a chroma of 2. The B horizon matrix has a hue
of 2.5Y, a value of 4 or 5, and a chroma of 0 to 4. It contains
mottles that range from 2.5Y to 2.5YR in hue, 8 to 6 in
value, and from O to 4 in chroma. Consistence ranges from
firm to friable.

Raynham soils are associated with Livingston, Bath, and
Hoosic soils. They do not have the fragipan that is common
to Bath soils., They do not have the gray, fine-textured B
horizon that is common to Livingston soils. They are not so
sandy and gravelly as Hoosic soils.

Raynham silt loam, 0 to 5 percent slopes (RaB).—In-
cluded with this soil in mapping.are areas of Braceville
soils and Livingston soils and areas where the substratum
is fine sandy loam.

This soil is used for corn, hay, and pasture. Drainage
is needed for optimum yields. Capability unit TIIw-36;

woodland group 4wl.

Riverhead Series

The Riverhead series consists of deep, well-drained,
gently sloping to steep soils that are underlain by sand
and gravel at a depth of 22 to 36 inches. These soils are
on glacial outwash plains.

In a representative profile the plow layer is very dark
grayish-brown sandy loam about 7 inches thick. The sub-
soil is strong-brown sandy loam 23 inches thick. The
substratum to a depth of 60 inches is stratified loamy
sand that contains some gravel.

Available water capacity is moderate. Permeability is
moderately rapid in the surface layer and subsoil and
rapid in the substratum. Natural fertility is low.

These soils are well suited to farming. Because the
available water capacity is moderate, irrigation is needed
for high-value crops.
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Representative profile of Riverhead sandy loam, 3 to 8
percent slopes, at the intersection of Route 206 and Lake
Lackawanna Road, in a field:

Ap—O0 to 7 inches, very dark grayish-brown (I10YR 3/2)
sandy loam; weak, fine, granular structure; very
friable; 10 percent fine to medium gravel; strongly
acid ; clear, wavy boundary.

B—7 to 30 inches, strong-brown (7.5YR 5/6) sandy loam;
weak, medium, subangular blocky structure; friable;
10 percent gravel; strongly acid; gradual, irregular
boundary.

C—30 to 80 inches, light yellowish-brown (2.5Y 6/4), stratified
loamy sand; single grain; loose; 10 percent gravel;
strongly acid.

The solum is 22 to 36 inches thick over sand containing
some gravel. Depth to bedrock is more than 6 feet. The gravel
content ranges from 0 to 15 percent in the solum and from
5 to 85 percent in the C horizon. Unless Jljmed, these soils
are strongly acid.

The Ap horizon is 10YR in hue, 8 or 4 in value, and 2 in
chroma. The B horizon is 7.5YR to 10YR in hue, 4 or § in
value, and 4 to 6 in chroma. The B horizon is dominantly
sandy loam but ranges to loamy sand in the lower part of
some profiles. The C horizon is 10YR to 2.5Y in hue, 5 or 6
in value, and 4 to 6 in chroma. The C horizon is stratified
loamy sand, sand, or gravelly sand.

Riverhead soils are associated with Pompbon, Otisville,
Preakness, and Rockaway soils. They do not have the mot-
tles that are common in Pompton soils and the grayish-brown
B horizon that is common in Preakness soils. They contain
more clay and less gravel and sand than Otisville soils. They
do not have the fragipan that is common in Rockaway soils.

Riverhead sandy loam, 3 to 8 percent slopes (RhB).—

The profile of this soil is the one described as representa-
tive of the series. Included in mapping are small areas
where the surface layer is loam, many areas where the
content of gravel ranges to 25 percent, and areas of nearly
level soils. '

This soil is used for alfalfa, corn, vegetables, and fruit.
Capability unit ITe-7; woodland group 3ol.

Riverhead sandy loam, 8 to 25 percent slopes (RhC).—
The profile of this soil is similar to the one described as
representative of the series, but the depth to the substra-
tum is 20 to 24 inches. Included in mapping are areas of
Otisville gravelly loamy sand and areas where the con-
tent of gravel ranges to 25 percent.

This soil is used for hay, silage crops, and fruit. Runoff
is medium or rapid. The hazard of erosion is moderately
severe. Erosion control is needed in cultivated areas.
Capability unit IVe-15; woodland group 3rl.

Rockaway Series

The Rockaway series consists of deep, well-drained,
gently sloping to very steep soils that have a fragipan
in the lower part of the subsoil. These soils formed in
coarse-textured or moderately coarse textured glacial till.
They are on uplands.

In a representative profile the plow layer is dark
grayish-brown gravelly loam 7 inches thick. The upper
23 inches of the subsoil is yellowish-brown, strong-brown,
and dark-brown gravelly loam. The lower part is a fragi-
pan of very firm, dark-brown and yellowish-brown
gravelly sandy loam 14 inches thick. The substratum to
a depth of 65 inches is very firm, light yellowish-brown
gravelly sandy loam.

Available water capacity is moderate above the very
firm, brittle fragipan. Permeability is moderately rapid

above the fragipan and slow in the pan. Natural fertility
is moderate. Root penetration is restricted in the fragi-
pan.

Most of the acreage is wooded or idle. The less sloping
nonstony soils are suited to corn, fruit trees, hay, and
pasture. :

Representative profile of Rockaway gravelly loam, 3
to 8 percent slopes, in Sparta Township, 14 mile south
of Saint Mary’s Episcopal Church, 100 feet west of
Conestoga Trail, in a hayfield: '

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) gravelly
loam; weak, medium, granular structure; friable;
many fine and medium roots; many medium and
coarse pores; 20 percent gravel; medium acid; clear,
smooth boundary.

B1—7 to 11 inches, yellowish-brown (10YR 5/8) gravelly
loam; weak, medium, subangular blocky structure;
friable; many fine and medium roots; many medium
pores; 20 percent gravel; strongly acid; gradual,
wavy boundary.

B21t—11 to 18 inches, strong-brown (7.5YR 5/68) gravelly
loam; moderate, medium, subangular blocky struc-
ture; friable, slightly sticky when wet; weak clay
bridging and thin patchy clay films on ped faces;
many roots; many fine and medium pores; 15 percent
gravel ; strongly acid; gradual, wavy boundary.

B22t—18 to 30 inches, dark-brown (7.5YR 4/4) gravelly loam;
moderate, coarse, subangular blocky structure; mod-
erately firm; bridging and pore filling common ; thin
discontinuous clay films on many ped faces and on
pebbles; few large and many fibrous roots; few large
pores; 20 percent gravel; strongly acid; gradual,
wavy boundary.

Bx—30 to 44 inches, dark-brown (7.5YR 4/4) and yellowish-
brown (10YR 5/4) gravelly sandy loam; massive;
very firm and brittle; most pores filled; patchy thin
to thick clay films on ped faces; few roots; 25 per-
cent gravel and cobblestones; strongly acid; diffuse,
irregular boundary.

Cx—44 to 65 inches, light yellowish-brown (10YR 6/4) grav-
elly sandy loam; few, coarse, faint, light brownish-
gray (2.5Y 6/2) and yellowish-brown (10YR §5/6)
mottles; massive; very firm and brittle; 35 percent
gravel and cobblestones; strongly acid.

The solum ranges from 30 to 50 inches in thickness. Depth
to the fragipan ranges from 20 to 30 inches. Depth to gneissic
bedrock is generally 48 inches or more and in places ranges
to 10 feet or more. Unless limed, these soils are dominantly
strongly acid. The content of coarse fragments ranges from
10 to 35 percent in the solum and to as much as 50 percent
in the C horizon.

The Al horizon, where present, has a hue of 10YR or
7.5YR, a value of 3, and a chroma of 2 or 3. It ranges from
1 to 3 inches in thickness. The Ap horizon has a hue of
10YR or 7.5YR, a value of 4, and a chroma of 2 or 3. The
B1 and B2t horizons have a hue of 10YR or 7.5YR, a value
of 4 or 5, and a chroma of 4 to 6. These horizons range from
gravelly loam to gravelly sandy loam. The Bx horizon
matrix has a hue of 7.5YR or 10YR, a value of 4 or §, and
a chroma of 4 to 6. It is sandy loam or loam and in places
is gravelly. The Bx and Cx horizons are firm to very firm
and brittle.

Rockaway soils are associnated with Hibernia, Whitman,
and Riverhead soils. They do not have the grayish mottles
in the upper part of the B horizon that are common in
Hibernia soils. They do not have the gray colors that are
common in Whitman soils. They have a fragipan and River-
head soils do not. They do not have the loose, stratified
gravelly and sandy C horizon that Riverhead soils have.

Rockaway gravelly loam, 3 to 8 percent slopes (RoB).—
The profile of this soil is the one described as represent-
ative of the series. Included in mapping are two similar
soils. One of these soils has a medium acid subsoil, and
the other lacks a fragipan. Both are inextensive and are
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similar to this Rockaway soil in limitations and man-
agement. Also included ‘are areas of Hibernia soils and
spots of Rockaway very stony loam. The Hibernia soils
mainly occur at the base of steeper slopes and make up
about 15 percent of the area.

This so1l is used for row crops, hay, pasture, and wood-
land. Many areas are now idle and are reverting to wood-
land or are used for community development purposes.
The hazard of erosion is moderate. Erosion control is
needed in cultivated areas. Capability unit IIe-3; wood-
land group 3ol.

Rockaway gravelly loam, 8 to 15 percent slopes
{RoC).—Included with this soil in mapping in some areas
are two similar soils. One of these soils has a medium
acid subsoil, and the other does not have a fragipan. Both
are inextensive and are similar to this Rockaway soil in
limitations and management. Also included are spots of
Rockaway very stony loam. Small seep areas occur where
the slope changes.

This soil is used for row crops, hay, pasture, and wood-
land. Many areas are reverting to woodland. Runoff is
medium. The hazard of erosion is moderate. Erosion
control is needed in cultivated areas. Capability unit
IITe-3; woodland group 3ol.

Rockaway gravelly loam, 15 to 25 percent slopes
{RoD).—The profile of this soil is similar to the one de-
scribed as representative of the series, but the depth to
the fragipan is slightly less. Included in mapping are
small areas of Rockaway very stony loam and Rock out-
crop. Also included in some areas are two similar soils;
one has a medium acid subsoil, and the other does not
have a fragipan. Both are inextensive and are similar to
this Rockaway soil in limitations and management. Con-
cave pockets and places where the slope changes tend
to be seepy.

This soil is used for hay, pasture, woodland, and infre-
quent row crops. Many areas are idle. Runoff is rapid.
The hazard of erosion is severe in cultivated areas. Ero-
sion control is needed. Capability unit IVe-3; woodland
group 3rl.

Rockaway very stony loam, 5 to 25 percent slopes
(RpD).—The profile of this soil is similar to the one de-
scribed as representative of the series, but the content
of stones, 5 to 30 feet apart, is about 3 percent in the
surface layer and subsoil. Included in mapping are small
concave pockets that collect water and areas of Rock-
away loam. Also included in some areas are two similar
soils; one has a medium acid subsoil, and the other does
not have a fragipan. Both are inextensive and are simi-
lar to this Rockaway soil in limitations and management.

This soil is used for woodland and pasture and as
individual home sites. In the less sloping areas, the stone
content is the primary limitation for intensive use. Capa-
bility unit VIs-19; woodland group 3rl.

Rockaway very stony loam, 25 to 40 percent slopes
(RoE).—The profile of this soil is similar to the one de-
scribed as representative of the series, but it contains
stones, 5 to 30 feet apart, and about 3 percent of the
surface area is covered with stones. Included in mapping
are two similar soils; one has a medium acid subsoil,
and the other does not have a fragipan. Both are inex-
tensive and are similar to this Rockaway soil in limita-

tions and management. Small areas of Rock outcrop are
also included.

This soil is used for woodland. Steep slopes and the
high stone content severely limit the use of this soil for
most other uses. Capability unit VIIs-21; woodland
group 3rl.

Rockaway-Rock outcrop association, sloping and
moderately steep (RrD).—This association is 25 to 40 per-
cent bedrock outcrop or soil material less than 10 inches
thick over bedrock and 30 to 45 percent stony to ex- -
tremely stony Rockaway soils. Slopes range from 8 to
25 percent. Included in mapping are small areas of simi-
lar soils where bedrock is at a depth of 10 to 40 inches
and elongated, narrow areas of gently sloping soils along
the ridge crests. Also included in depressions and seep
areas are spots of Whitman and Hibernia soils and muck.

Most of this association is wooded. Some areas are used
for pasture. The Rock outcrop and shallow soils, the con-
tent of stones, and the steep slopes make this association
unsuitable for cultivation. Capability unit VIIs-21;
woodland group 3x1.

Rock Outcrop

Rock outcrop is extensive in areas of steep Oquaga
soils and very steep Nassau soils. Three mapping units
that are predominantly Rock outcrop are described in
the paragraphs that follow.

Rock outcrop-Nassau association, very steep [RsF).—
This association is 30 to 60 percent Rock outcrop, rubble,
or soil material less than 10 inches thick and 30 to 60
percent Nassau soils. Slopes range from 25 to 45 percerit.
In some areas, the Rock outcrop is a 6- to 12-inch ledge
at the top of steep Nassau soils. In 10 percent of the
areas, Rock outcrop forms almost vertical cliffs, many
feet above the surface. The outcrops are separated only
by very narrow areas.

This association is used for pasture, woodland, and
watershed protection. Woodland and pasture production
are severely restricted by Rock outcrop. Capability unit
VIIIs-23; woodland group 5x1.

Rock outcrop-Oquaga association, steep (RiE).—This
association is 40 to 60 percent bedrock outcrop, rock rub-
ble, or soil material less than 10 inches thick and 20 to
35 percent extremely stony Oquaga soils. Slopes range
from 25 to 35 percent. Bedrock is generally alined in a
northeast to southwest direction. The bedrock faces have
cracks and crevices that are filled or partly filled with
soil material, in which trees and shrubs grow. The Oquaga
soils are on the lower slopes. Included in mapping are
small areas of extremely stony Lackawanna and Swarts-
wood soils in narrow areas, like steps, between bedrock
outcrop. Also included are small areas of very steep or
moderately steep Rock outcrop or soils.

Most of this association is in State forests, camps, rec-
reation areas, and private woodland. Capability unit
VIIIs-23; woodland group 3x1.

Rock outcrop-Rockaway association, steep (RvE).—
This association is 70 to 90 percent bedrock outerop, rock
rubble, or soil material less than 10 inches thick and 5
to 20 percent extremely stony Rockaway soils. Slopes
range from 25 to 35 percent. The Rockaway soils occupy
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less steep areas at the base of slopes and elongated ridge

crests. The bedrock faces have cracks that are filled or.

partly filled with soil material, in which trees and shrubs
grow. Included in mapping are areas of soils where the
depth to bedrock is 10 to 40 inches and some wet spots.
This association is used for watershed protection and
recreation, such as hiking and skiing, where the Rock
outcrop is not too numerous. Woodland production is
severely limited because stands are of low density and
harvesting is difficult. Residential sites are seriously re-
stricted because the abundant rock outcrop and the steep

slopes make the area inaccessible and severely limit septic:

tank systems. Capability unit VIIIs-23; woodland group
3x1.

Sloan Series

The Sloan series consists of deep, level and nearly level,
very poorly drained soils. These soils formed in alluvium
washed from nearby uplands. They are on flood plains
along the Wallkill, Paulins Kill, and Pequest Rivers and
along some of the major streams in the county. These flood
plains are subject to frequent, generally annual, flooding.

In a representative profile the surface layer is black
silt loam 10 inches thick. The subsoil is-distinctly mot-
tled gray silty clay loam 30 inches thick. The substratum
to a depth of 60 inches is mottled, gray gravelly sandy
loam.

Available water capacity is high. Permeability is mod-

erate. Natural fertility is high. Typically, the water table
is at or near the surface most of the year.
.~ Most of the acreage is wooded. Most of the cleared
acreage is pastured because flooding is a hazard. Corn is
grown in the few areas that are not flooded every year.
Improving drainage is difficult.

Representative profile of Sloan silt loam, in an area
of Sloan and Wayland silt loams, 14 mile east of inter-
section of County Routes No. 94 and 15, at Lafayette,
1,300 feet south of bridge on State Route No. 94 over
Paulins Kill, between old railroad bed and river:

Al11—0 to 10 inches, black (10YR 2/1) silt loam; moderate,
medium, granular structure; friable; very sticky;
slightly acid; abrupt, smooth boundary.

A12—10 to 15 inches, very dark gray (10YR 3/1) silt loam;
moderate, medium, subangular blocky structure; fri-
able; sticky to very sticky; slightly acid; gradual,
wavy boundary.

B2g-—15 to 32 inches, gray (10YR 5/1) silty clay loam; com-
mon, fine, distinct, dark yellowish-brown (10YR 4/4)
and yellowish-brown (10YR 5/68) mottles; moderate,
medium, angular blocky structure; slightly firm;
sticky and plastic; neutral; gradual, wavy bound-

ary.

B3g—32 to 45 inches, gray (5Y 5/1) silty clay loam; many.
distinct, dark yellowish-brown (10YR 4/4) and
brownish-yellow (10YR 6/6) mottles; weak, medium,
angular blocky structure; friable and sticky; neu-
tral; gradual, wavy boundary.

IICg—45 to 60 inches, gray (5Y 5/1) gravelly sandy loam;
many, coarse, distinet, yellowish-brown (10YR 5/6)
and brownish-yellow (10YR 6/6) mottles; massive;
friable; mildly alkaline.

The solum is 80 inches or more thick. The alluvial deposits
are more than 40 inches thick over stratified material. Small
amounts of gravel are present in the lower part of some
soils. Reaction ranges from slightly acid in the A horizon to

. mildly alkaline in the C horizon.

The Al horizon has a hue of 10YR, a value of 2 or 3,
and a chroma of 1 or 2. The B horizon is dominantly gray ;
‘hue ranges from 5Y to 10YK, value is 4 or 5, and chroma
is 1 or 2. It contains mottles that have a hue of 10YR, a
value of 4 to 6, and a chroma of 4 or 6. The B horizon is
dominantly silty clay loam, but is silt loam in places. It has
weak to moderate, medium to coarse, subangular and angular
blocky structure and moderate, medium, prismatic struc-
ture. The IIC horizon is stratified with varying textures, It
“is gleyed and mottled.

Sloan soils are associated with Wayland and Carlisle soils,
In contrast with Wayland soils, they have a gray B horizon.
They have a thicker A horizon than Wayland soils. They
haixlr: more mineral and less organic material than Carlisle
soils.

Sloan and Wayland silt loams (Sm).—Most areas are
nearly equal parts of Sloan and Wayland soils. Some are
dominantly one or the other. These soils are in low posi-
tions on the landscape. Included in mapping are small
areas-of loamy, sandy, gravelly, and other better drained
soils. Also included are a few small isolated areas of
Carlisle soils or other shallow organic soils.

Most of the acreage is used for summer pasture, wood-
land, and wetland wildlife. Wild grasses, sedges, and
reeds and red maple, elm, ash, and white oak trees are
most abundant in undrained areas. Qutlets for improved
drainage systems are generally not available. Capability
unit VIw-46 ; woodland group 4wl.

Swamp

Swamp (Sp) is low land where the water table is at the
surface at least 10 months of the year. It is along sluggish
streams and drainageways, in low areas that have poor
surface outlets and a very high water table, and in areas
around natural ponds. The surface layer is very dark
gray or gray. The texture of the surface layer and con-
tent of organic matter are highly variable. The subsur-
face layer ranges from coarse to fine. The subsurface layer
and underlying material contain a layer that is firm, but
not necessarily brittle. Some areas are stony, but rarely
very stony or extremely stony.

Swamp maple is a dominant natural species; some
areas have many dead or dying trees. This mapping
unit has potential for wetland wildlife habitat develop-
ment. Most areas are natural water retention and storage
areas. Capability unit VIIIw-37; woodland group 5wl.

Swartswood Series

The Swartswood series consists of deep, well-drained,
gently sloping to very steep soils that have a fragipan
in the lower part of the subsoil. These soils formed in
glacial till derived chiefly from gray and brown quartz-
ite, conglomerate, and sandstone.

In a representative profile in a wooded area, a 2-inch
layer of partly decomposed leaf litter and black or dark-
brown organic material overlies the mineral soil. The
next layer is 2 inches of grayish-brown very stony sandy
loam. The upper 28 inches of the subsoil is yellowish-
brown very stony gravelly loam or very stony gravelly
sandy loam. The lower part to a depth of 60 inches is a
fragipan of very firm, brittle, dark-brown gravelly sandy
loam.
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Available water capacity is moderate. Permeability is
moderate above the fragipan and moderately slow in the
pan. Natural fertility is moderate. Runoff varies accord-
ing to slope.

Nonstony and less sloping areas of these soils are suited
to farming.

Representative profile of Swartswood very stony loam,
3 to 8 percent slopes, in Montague Township, across the
road from Mashipacong Pond, 200 feet into hardwood
forest:

01—2 inches to 1 inch, dark-brown (7.5YR 4/2) leaf litter;
strongly acid; abrupt, smooth boundary.

02—1 inch to 0, black (10YR 2/1) fibrous mat of decayed
leaves, roots, and stems; strongly acid; abrupt,
smooth boundary.

A2—0 to 2 inches, grayish-brown (10YR 5/2) sandy loam;
weak, fine, granular structure; very friable; 10 per-
cent gravel and cobblestones, stones common; very
strongly acid; abrupt, irregular boundary.

B21ir—2 to 5 inches, yellowish-brown (10YR 5/6) gravelly
loam; moderate, fine, granular structure; 15 per-
cent gravel, stones common; very strongly acid;
clear, wavy boundary.

B22—5 to 19 inches, yellowish-brown (10YR 5/4) gravelly
loam; weak, medium, subangular blocky structure;
friable; few, thin, patchy clay films on channels;
very large roots; 15 percent gravel, stones common;
very strongly acid; gradual, wavy boundary.

B23—19 to 30 inches, yellowish-brown (10YR 5/4) gravelly
sandy loam; weak, medium and coarse, subangular
blocky structure; slightly firm; 20 percent gravel,
stones common; very strongly acid; clear, wavy
boundary.

Bx—30 to 60 inches, dark-brown (7.5YR 4/4) gravelly sandy
loam ; massive; very firm, brittle; 30 percent gravel,
cobblestones, and stones; very strongly acid.

The solum ranges from 40 to 70 inches in thickness. Depth
to the fragipan ranges from 24 to 36 inches. Depth to rock
is 48 inches or more. The content of coarse fragments, ordi-
narily dominantly gravel size, ranges from 10 to 45 percent.
Unless limed, these soils are very strongly acid.

Most surface stones have been removed in cleared fields.
The 0, A2, and B2lir horizons have been mixed in tilled
fields to form a grayish-brown (10YR 5/2) or brown (10YR
4/3) Ap horizon. The B horizon ranges from 7.5YR to 10YR
in hue, from 3 through 5 in value, and from 3 through 6
in chroma. It is commonly loam but ranges to sandy loam
and gravelly analogs. Above the fragipan it ranges from
subangular blocky to platy. The fragipan is firm or very
firm. The C horizon, if present, is similar to the Bx horizon
in color, texture, and consistence. In some places the Bx
and C horizons contain few to many mottles of yellowish
brown (10YR 5/6), brownish yellow (10YR 6/6), and light
brownish gray (10YR 6/2).

Swartswood soils are associated with Wurtsboro, Lacka-
wanna, and Oquaga soils. Swartswood soils do not have the
low chroma mottles, above the fragipan, that are common in
Wurtsboro soils. They are not so red as Lackawanna soils.
They are deeper over bedrock than Oquaga soils.

Swartswood gravelly loam, 3 to 8 percent slopes
(SwB).—This soil has a profile similar to the one described
as representative of the series, but it contains fewer stones
and the gravel content ranges from 20 to 30 percent.
Most stones in the surface layer have been removed.
Cobblestones are common in some areas.

Included with this soil in mapping are areas where
slopes are stronger than 8 percent. Seep spots occur in
some areas, especially at the base of the stronger slopes.

Most areas of this soil are used for commonly grown
crops and for hay, pasture, and woodland. Some areas
are idle and are reverting to woodland. Erosion control

is needed in cultivated areas. Capability unit IIe-3;
woodland group 3ol.

Swartswood gravelly loam, 8 to 15 percent slopes
{SwC).—This soil has a profile similar to the one described
as representative of the series, but it contains fewer stones
and the gravel content ranges from 20 to 30 percent. Most
stones originally in the surface layer have been re-
moved. Cobblestones are common in some areas. Seep
spots occur in some areas, especially where the slope
changes.

This soil is used for row crops, hay, pasture, and wood-
land. Erosion control is needed in cultivated areas. Capa-
bility unit IITe-3; woodland group 3ol.

Swartswood gravelly loam, 15 to 25 percent slopes
(SwD).—This soil has a profile similar to the one described
as representative of the series, but it contains fewer stones
and the gravel content ranges from 25 to 35 percent. In
wooded areas the surface layer is stony. In areas used
for crops, the stones have been removed. Cobblestones
are common in some areas.

This soil is used for row crops, hay, pasture, and wood-
land. Runoff is rapid. The hazard of erosion is severe in
cultivated areas. Erosion control is needed. Capability
unit I'Ve-3; woodland group 3rl.

Swartswood and Lackawanna very stony soils, 3 to 8
percent slopes (SxB).—Most areas of this mapping unit
are about 70 percent Swartswood soil and 30 percent
Lackawanna soil, but some are dominantly Lackawanna
soil. Stones are 5 to 30 feet apart and cover about 3 per-
cent of the surface.

Included with these soils in mapping are small areas
of sandstone and quartzite ledge and some areas where
slopes are 8 to 15 percent. Concave pockets at the base
of steeper slopes collect water that seeps from higher
areas.

The acreage is used for woodland, wildlife, and pas-
ture. Much of it is in State forests and youth camps.
Capability unit VIs-19; woodland group 3ol.

Swartswood and Lackawanna very stony soils, 8 to
25 percent slopes (SxD).—Most areas of this mapping unit
are about 70 percent Swartswood soil and 30 percent
Lackawanna soil, but some are dominantly Lackawanna
soil. Stones are 5 to 30 feet apart and cover about 3 per-
cent of the surface area.

Included with these soils in mapping are small areas
of sandstone and quartzite ledge and some areas where

slopes are stronger than 25 percent. Concave pockets

within this unit collect water that seeps from surround-
ing areas.

The acreage is used for woodland, wildlife, and pas-
ture. Much of it is in State forests and youth camps.
Capability unit VIs-19; woodland group 8rl.

Swartswood and Lackawanna very stony soils, 25
to 35 percent slopes (SxE).—Most areas of this mapping
unit are about 70 percent Swartswood soil and 30 per-
cent Lackawanna soil, but some are dominantly Lacka-
wanna soil. Stones are 5 to 30 feet apart and cover about
3 percent of the surface area.

Included with these soils in mapping are less sloping
areas and small areas of sandstone and quartzite ledge.

These soils are used for woodland and wildlife. Capa-
bility unit VIIs-21; woodland group 3rl.
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Unadilla Series

The Unadilla series consists of deep, well-drained,
nearly level to gently sloping soils on terraces adjacent
to the Delaware River. The soils formed in water-de-
posited material high in content of very fine sand and
silt.

In a representative profile the plow layer is dark-
brown very fine sandy loam 9 inches thick. The subsoil
is dark yellowish-brown and dark-brown very fine sandy
loam 81 inches thick. The substratum to a depth of 60
inches is dark yellowish-brown fine sandy loam.

Available water capacity is high. Permeability is mod-
erate. Natural fertility is moderate.

Nearly all areas of these soils have been cleared for
farming.

Representative profile of Unadilla very fine sandy
loam, 0 to 3 percent slopes, 34 mile north and 14 mile
west of Millville, in a hay field:

Ap—0 to 9 inches, dark-brown (10YR 4/3) very fine sandy
loam; weak, fine, granular structure; very friable;
many fine roots; many pores; slightly acid; clear,
smooth boundary.

B21—9 to 20 inches, dark yellowish-brown (10YR 4/4) very
fine sandy loam; weak, fine, subangular blocky
structure parting to weak, fine, granular; very fri-
able; many pores; common fine roots; dark-brown
(7.6YR 4/4) coatings in worm and root channels;
medium acid; gradual, wavy boundary.

B22—20 to 40 inches, dark-brown (7.5YR 4/4) very fine
sandy loam; weak, fine, subangular blocky struec-
ture ; slightly firm to friable; common roots; medium
acid; gradual, wavy boundary.

C—40 to 60 inches, dark yellowish-brown (10YR 4/4) light
fine sandy loam; weak, fine, granular structure;
very friable; medium acid.

Depth to bedrock is more than 60 inches and generally
ranges to more than 10 feet. The profile ranges from very
fine sandy loam to silt loam and to fine sand below a depth
of 40 inches. There are few, if any, cobblestones and stones.
Unless limed, these soils range from strongly acid to medium
acid.

The Ap horizon ranges from 10YR to 7.5YR in hue and is
3 or 4 in value and 2 or 3 in chroma. The B horizon ranges
from 10YR to 7.5YR in hue and is 4 or § in value and 4, 5§,
or 6 in chroma. It is dominantly friable, but the B22 horizon
is firm in places. The B horizon is very fine sandy loam and
silt loam. The C horizon ranges from 10YR to 2.5Y in hue,
from 4 to 6 in value, and from 2 to 4 in chroma. It is friable

to'(}(x)](z)ascfl'lla soils are associated with Chenango and Colonie
soils, They contain more silt and very fine sand and less
gravel in the solum than Chenango soils. They contain more
clay in.the B horizon than Colonie soils.

Unadilla very fine sandy loam, 0 to 3 percent slopes
(UnAl—The profile of this soil is the one described as
representative of the series. Included in mapping are
spots of Chenango gravelly sandy loam and Colonie
loamy sand.

This soil is well suited to corn, alfalfa, and most other
locally grown crops. Capability unit I-6 ; woodland group
301.

Unadilla very fine sandy loam, 3 to 8 percent slopes
(UnB).—Included with this soil in mapping are a few small
areas where slopes are more than 8 percent. Also in-
cluded are areas of Chenango gravelly sandy loam and
Colonie loamy sand.

This soil is well suited to corn, alfalfa, and most other
locally grown crops. Runoff is medium. The hazard of

erosion is moderate. Erosion control is needed in culti-
vated areas. Capability unit ITe-6; woodland group 8ol.

Valois Series

The Valois series consists of deep, gently sloping to
steep, well-drained soils on-uplands. These soils formed
in a mantle of glacial till underlain by slate, shale,
or phyllite bedrock.

In a representative profile the plow layer is very dark
grayish-brown shaly loam 7 inches thick. The subsoil is
dark yellowish-brown and yellowish-brown shaly loam
41 inches thick. The substratum to a depth of 60 inches
1s brown shaly loam.

Natural fertility is moderate. Permeability and the
available water capacity are moderate.

These soils are fairly well suited to corn, small grain,
vegetables, hay, and pasture. Corn and alfalfa are the
main crops. Steep areas are better suited to hay, pas-
ture, or woodland than to most other uses.

Representative profile of Valois shaly loam, 8 to 15
percent slopes, in village of Greendell, near maintenance
garage, in a hayfield:

Ap—0 to 7 inches, very dark grayish-brown (10YR 3/2)
shaly loam; weak, fine, granular structure; very
friable; many fine and few medium roots; 20 per-
cent partly weathered, gravel-size shale fragments;

- medium acid; clear, smooth boundary.

B21—7 to 15 inches, dark yellowish-brown (10YR 4/4) shaly
loam; moderate, medium, granular structure; fri-
able; few medium and large roots; 20 percent partly
weathered, gravel-size shale fragments ; medium acid ;
clear, smooth boundary.

B22—15 to 27 inches, yellowish-brown (10YR 5/4) shaly

loam; moderate, medium, subangular blocky struc-

ture; friable; few large roots; 20 percent partly
weathered, gravel-size shale fragments; strongly
acid; gradual, wavy boundary.

to 48 inches, yellowish-brown (10YR §5/4) shaly

loam; massive; slightly firm; 25 percent partly

weathered shale fragments; strongly acid.

C—48 to 60 inches, brown (10YR 5/8) shaly loam; massive;
friable; 35 percent shale fragments; strongly acid.

The solum ranges from 36 to 48 inches in thickness. Depth
to hard bedrock is more than 4 feet and ranges to 10 feet or
more. Unless limed, these soils range from very strongly
acid to slightly acid.

The Ap horizon is very dark grayish brown (10YR 3/2)
to dark brown (10YR 3/3). The B horizon ranges from 7.5YR
to 25Y in hue and is 4 or § in value and 4, 5, or 6 in
chroma. It is shaly loam or shaly silt loam. The content
of partly weathered shale fragments in the B horizon ranges
from 15 to 35 percent. The C horizon ranges from 10YR
to 2.5Y in hue.

Valois soils are associated with Nassau, Bath, and Albia
soils. They are deeper over bedrock and contain less shale
fragments than Nassau soils. They contain more shaly coarse
fragments in the B horizon than Bath soils and lack the
fragipan common in those soils. In contrast with Albia soils,
they are not mottled and they do not have a fragipan.

Valois shaly loam, 3 to 8 percent slopes (VaB).—In-
cluded with this soil in mapping are areas where the
solum is less than 36 inches thick, small areas where the
content of shale fragments is less than 15 percent, and
some areas where slopes are less than 3 percent. Also
included are some areas of moderately eroded soils and
small areas of Nassau and Bath soils.

This soil is used for commonly grown field crops and
hay and pasture. Runoff is medium. The hazard of ero-

B3—27
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sion is moderate. Erosion control is needed in culti-
vated areas. Capability unit ITe-3; woodland group 3ol.

Valois shaly loam, 8 to 15 percent slopes (VaC).—The
profile of this soil is the one described as representative
of the series. Included in mapping are areas of soils
where the combined thickness of the surface layer and
subsoil is less than 36 inches. Also included are small,
gently sloping concave pockets of Albia soils and small
areas of Nassau soils. Kroded spots in some cultivated
fields are lighter in color. Crop yields are lower in these
areas.

This soil is used for the commonly grown field crops
and for hay and pasture. Runoff is moderately rapid.
The hazard of erosion is moderate. Erosion control is
needed in cultivated areas. Capability unit I1Te-3; wood-
land group 3ol.

Valois shaly loam, 15 to 25 percent slope (VaD).—The

profile of this soil is similar to the one described as rep-
resentative of the series, but the combined thickness of
the surface layer and subsoil is less than 36 inches and
the content of shale fragments is higher. Included in
mapping are small areas of Nassau soils. Where this
soil 1s adjacent to Nassau soils, the content of shale and
slate is higher than typical. '

This soil is better suited to pasture, alfalfa, and other
hay crops than to most other uses. Small to medium-size
eroded spots are likely to occur in areas that have been
used for row crops for long periods. Runoff is rapid.
The hazard of erosion is severe in cultivated areas and
erosion control is needed. Capability unit IVe-3; wood-
land group 3rl.

Wallkill Series

The Wallkill series consists of deep, nearly level, very
poorly drained mineral soils underlain by organic de-
posit. These soils are in low positions on the landscape
along margins of Carlisle muck, adjacent to uplands,
and along streams that run through organic soils.

In a representative profile the plow layer is dark-gray
silt loam 8 inches thick. The substratum is mottled, gray
silt loam 10 inches thick. The next layer to a depth of
60 inches is dark reddish-brown and black organic ma-
terial.

Available water capacity is high. Natural fertility is
high. Runoff is very slow. Permeability is moderate. The
water table is at or near the surface most of the time.
These soils are subject to occasional stream overflow.

Most of the acreage is wooded. Cleared areas are used
mostly for pasture. Drained areas are used for corn or
special crops. .

Representative profile of Wallkill silt loam, 100 feet
north of a farm lane, 1,800 feet east of the junction of
Oil City Road and State Route 284, 0.8 mile south of the
New York-New Jersey State line:

Ap—0 to 8 inches, dark-gray (10YR 4/1) silt loam; weak,
medium, granular structure; friable, sticky and
slightly plastic; common fine roots; medium acid;
clear, smooth boundary.

Cg—8 to 18 inches, gray (10YR 5/1) heavy silt loam; com-
mon, fine, distinct, yellowish-red (5YR 5/8) mottles;

massive; firm, sticky and slightly plastic; few fine
roots; medium acid; abrupt, smooth boundary.

IT10al—18 to 28 inches, dark reddish-brown (5YR 2/2 on
broken face and rubbed) sapric material; about 10
percent fibers, about 5 percent when rubbed; mas-
sive; firm; fibers are mostly woody; strongly acid;
clear, wavy boundary.

IT0a2—28 to 40 inches, black (5YR 2/1 on broken face and
rubbed) sapric material; about 10 percent fibers;
massive; soft and friable; few woody chips %4 to 1
inch in diameter; medium acid; clear, wavy bound-

ary.

I10e—40 to 60 inches, dark reddish-brown (5YR 3/2 chang-
ing on exposure to black, 5YR 2/1) hemic material;
about 30 percent fibers, 15 percent when rubbed;
massive; friable; many woody coarse fragments 14
to 3 inches in diameter; neutral.

The mineral soil is 16 to 30 inches thick over an organic
layer that is 20 to 60 inches or more thick. Reaction ranges
from strongly acid to neutral.

The Ap, or Al, horizon ranges from black (10YR 2/1) to
dark grayish brown (25Y 4/2). In some profiles the C
horizon is either replaced or partly replaced by a B horizon
that has weak prismatic or blocky structure. The C, or B,
horizon is dominantly silt loam but ranges to silty clay
loam in some subhorizons. It ranges from olive gray (5Y
5/2) to gray (10YR 5/1). The underlying O horizon is
sapric or hemic material and contains woody or herbaceous
material.

Wallkill soils are associated with Carlisle, Sloan, and Way-
land soils. They are mineral soils underlain by organic de-
posit, and the associated soils are organic throughout.

Wallkill silt loam (Wa).—Slopes generally are less than
2 percent. In most areas as much as 25 percent is an 1n-
cluded mineral soil less than 16 inches deep over organic
material. Also included are areas of Carlisle, Wayland,
and Sloan soils and small areas of thin organic soils.

Undrained areas are woodland or are used for hay and
pasture. Elm, red maple, and other water-tolerant spe-
cies are common. Drained areas are used for corn, sod,
pasture, and limited vegetable crops. Capability unit
ITTw—41; woodland group 5wl.

Washington Series

The Washington series consists of deep, well-drained,
gently sloping to steep soils. These soils formed on up-
lands in glacial till material underlain’ by limestone bed-
rock.

"In a representative profile the plow layer is very dark
grayish-brown loam 8 inches thick. The subsoil is dark
yellowish-brown  and dark-brown loam about 34 inches
thick. The substratum to a depth of 60 inches is gravelly
loam.

Available water capacity is high, and permeability is
moderate. Natural fertility is high.

Less sloping areas of these soils are well suited to a
wide variety of crops and to woodland.

Representative profile of Washington loam, 3 to 8 per-
cent slopes, in Vernon Township; 1 mile northwest of
Prices Switch on Price Road, 20 feet into field on the
north side of Price Road:

Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2)
loam; weak, fine, granular structure; friable; 10
percent gravel; slightly acid; clear, wavy boundary.

B1—8 to 12 inches, dark yellowish-brown (10YR 4/4) loam.;
weak, medium and coarse, granular structure; fri-
able; 10 percent angular and semi-round gravel;
slightly acid; gradual, wavy boundary.

B21t—12 to 24 inches, dark-brown (7.5YR 4/4) heavy loam;

moderate, medium and fine, subangular blocky struc-
ture parting to weak, thin, platy; friable; thin coat-
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ings of slightly darker material on 20 percent of
ped faces; many medium roots; 15 percent angular
and semi-round gravel; slightly acid; clear, wavy

boundary.
B22t—24 to 34 inches, dark-brown (7.5YR 4/4) heavy loam;
moderate, coarse, subangular blocky structure;

slightly firm; thin to moderately thick silt and clay
films on 20 to 30 percent of ped faces; 15 percent
angular and semi-round gravel; slightly acid; grad-
ual, clear boundary.

B3—34 to 42 inches, dark yellowish-brown (10YR 4/4) loam;
weak, coarse and medium, subangular blocky struc-
ture; friable; 15 percent angular and semi-round
gravel; slightly acid to neutral; clear, irregular
boundary.

C—42 to 60 inches, yellowish-brown (10YR 5/4) gravelly
loam; massive; friable; 25 percent angular and
semi-round gravel; neutral.

The solum ranges from 40 to 50 inches in thickness. Depth
to bedrock is 5 feet or more. Reaction ranges from medium
acid to neutral in the solum, and is neutral in the C horizon.
The content of coarse fragments ranges from 10 to 35 per-
cent by volume in the solum, and to as much as 55 percent
in the C horizon. The coarse fragments are angular gravel
and cobblestones, and stones are present in some profiles.

The Ap horizon has a hue of 10YR, a value of 3 to 4,
and a chroma of 2 or 3. It is loam and some areas are very
stony. The B horizon has a hue of 10YR to 7.5YR, a value
of 4 or 5, and a chroma of 3 to 6. It ranges from sandy loam
through loam and silt loam to clay loam. The C horizon has
a hue of 10YR, a value of 5 or 6, and a chroma of 4. In some
profiles the lower part of the B or C horizon contains few,
faint mottles that have gray interiors and bright exteriors.
The C horizon ranges from gravelly sandy loam to gravelly
loam.

Washington soils are associated with Wassaic and Lyons
soils. They are deeper over bedrock than Wassaic soils. They
do-lnot have the gray B horizon that is common in Lyons
SOlls,

Washington loam, 3 to 8 percent slopes (WhB).—The
profile of this soil is the one described as representative
of the series. Included in mapping in the southern part
of the county are soils in which the combined thickness
-of the surface layer and subsoil is less than 40 inches.
Also included in most areas and dominant in a few is a
moderately well drained soil that has gray mottles at a
depth of about 2 feet. Improved drainage is needed in
these areas. Also included are some areas where the con-
tent of gravel in the surface laver is 20 percent or more.

This soil is used for corn, alfalfa, and other hay and
silage crops. Erosion control is needed. Capability unit
ITe-3; woodland group lol.

Washington loam, 8 to 15 percent slopes {(WhC).—In
some cultivated areas, part of the original surface layer
has been removed by erosion. Included in mapping are
small areas of soils in which the combined thickness of
the surface layer and subsoil is less than 40 inches. Also
included are spots of Wassaic gravelly loam, 3 to 15
percent slopes.

This soil is used for corn, alfalfa, and other hay and
silage crops. Runoff is medium. The hazard of erosion is
moderate. Erosion control is needed. Capability unit
ITTe-3; woodland group lol.

Washington loam, 15 to 25 percent slopes (WhD).—In-
cluded with this soil in mapping are small areas where
the combined thickness of the surface layer and subsoil
is less than 40 inches. Also included are a few areas of
Washington loam where slopes are steeper and areas of
Wassaic silt loam, 15 to 30 percent slopes.

This soil has been used for hay, pasture, and woodland.

Runoff is rapid. The hazard of erosion is severe in culti-
vated areas. Krosion control is needed. Capability unit
IVe-3; woodland group 1rl.

Washington very stony loam, 3 to 15 percent slopes
(WkC).—The profile of this soil is similar to the one de-
scribed as representative of the series, but the content
of stones and boulders in the surface layer and subsoil
is about 3 percent. Stones are 5 to 30 feet apart, and
boulders dominate. Many boulders are beneath the sur-
face of the soil and only 1 or 2 feet are exposed. Slopes
are complex. In some areas slopes range from nearly level
to sloping within a distance of 75 to 100 feet. In others
the slope variation from nearly level to sloping is 100
to 300 feet.

Included with this soil in mapping is a small area of
a very stony, somewhat poorly drained soil that has gray
mottles at a depth of about 2 feet. A few of the mapping
units are dominantly moderately well drained soils. Also
included are small areas of Wassaic loam, 3 to 15 percent
slopes, and small areas of limestone ledge, both along the
crest of some slopes.

This soil is used for pasture and woodland. A few
areas have been cleared and used for corn and alfalfa
or for suburban residential development. Capability unit
VIs-19; woodland group lol.

Washington very stony loam, 15 to 25 percent slopes
(WkD).—The profile of this soil is similar to the one de-
scribed as representative of the series, but boulders and
cobblestones are on the surface area and in the profile.
The boulders are dominant. Many are 6 to 10 feet or
more in width and height and only 1 to 2 feet are ex-
posed. Slopes are complex. In some areas they are long
and fairly even, and in others they are short and roll-
ing. Included in mapping are some areas where the slope
is more than 25 percent. Also included are narrow bands
of Wassaic silt loam, 15 to 30 percent slopes, and nar-
row bands of limestone ledge, both along the top of
slopes.

This soil is used for pasture and woodland. Runoff is
rapid. The hazard of erosion is severe. Erosion control
is needed in pastures. Some areas have been cleared for
use as residential developments. Capability unit VIIs-21;
woodland group 1rl. :

Washington-Wassaic complex, 3 to 15 percent slopes
((WIC).—This complex is about 60 percent Washington
soil and 40 percent Wassaic soil. These soils are undulat-
ing to rolling. Slopes are short. The Wassaic soil gen-
erally occupies the crests and upper slopes, and the Wash-
ington soil the lower positions. Included in mapping are
small areas of limestone outcrop.

These soils are used for alfalfa, corn, pasture grasses,
and trees. Runoff is moderate to moderately rapid. The
hazard of erosion in cleared areas is moderate to mod-
erately severe. Erosion control is needed in farmed areas.
Capability unit IITe-18; woodland group lol. . _

Washington-Wassaic complex, 15 to 25 percent slopes
(WID).—This complex is about 60 percent Washington soil
and 40 percent Wassaic soil. Slopes are short and rolling.
The Wassaic soil generally occupies the crests and upper
slopes. The Washington soil generally occupies the lower
slopes. Included in mapping are some small areas of lime-
stone ledge along the crests of slopes.
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These soils are used mainly for hay, pasture, and
woodland. Runoft is rapid. The hazard of erosion is se-
vere in cultivated areas. Erosion control is needed. Capa-
bility unit IVe-11; woodland group 1rl.

Wassaic Series

The Wassaic series consists of well-drained, gently
sloping to steep soils that are moderately deep over lime-
stone bedrock. These soils are on uplands. They formed
in swales and hillsides between prominent limestone
ledges. Slopes are generally short and complex and vary
within short distances. ‘

In a representative profile the surface layer is dark
grayish-brown silt loam 8 inches thick. The subsurface
layer is yellowish-brown silt loam 6 inches thick. The
upper 4 inches of the subsoil is dark-brown heavy loam.
The lower 11 inches is reddish-brown gravelly clay loam.
The substratum is brown gravelly loam. Hard gray lime-
stone bedrock is at a depth of 30 inches.

Available water capacity and permeability are mod-
erate. Natural fertility is high.

Most areas of these soils are used for hay, pasture,
or general crops.

Representative profile of Wassaic silt loam, 3 to 15
percent slopes, in Stillwater Township, 114 miles north
of village of Stillwater, 800 feet into wooded area east
of County Road No. 517:

A1—0 to 3 inches, dark grayish-brown (10YR 4/2) silt loam;
weak, fine, granular structure; friable; many fine
roots; 10 percent cobblestones and gravel; medium
acid; abrupt, smooth boundary.

A2—3 to 9 inches, yellowish-brown (10YR 5/4) silt loam;
weak, fine, subangular blocky -structure; friable;
many fine and medium roots; 10 percent cobblestones
and gravel; medium acid; abrupt, wavy boundary.

B&A—9 to 13 inches, dark-brown (7.5YR 4/4) heavy loam;
weak, medium and fine, subangular blocky structure;
friable, slightly sticky; thin silt films on ped sur-
faces; many medium roots; 10 percent cobblestones
and gravel; slightly acid; clear, wavy boundary.

B2t—13 to 24 inches, reddish-brown (5YR 4/4) gravelly
clay loam; moderate, medium, subangular blocky
structure; firm, plastic; thin and moderately thick
clay films; many medium roots; 15 percent gravel ;
neutral ; clear, wavy boundary.

IIC—24 to 30 inches, brown (7.5YR 5/2) gravelly loam ; mas-
sive; firm; 30 percent broken fragments of lime-
stone bedrock; alkaline; gradual, wavy boundary.

ITR—30 inches, hard gray limestone bedrock.

The solum ranges from 20 to 36 inches in thickness. Depth
to bedrock is 20 to 40 inches. The content of coarse fragments,
mainly small subangular cobblestones and angular gravel,
ranges from 0 to 15 percent. Unless limed, these soils are
medium acid to alkaline.

In cultivated areas the Al and A2 horizons have been
mixed to form a dark-brown Ap horizon. The B&A or Bl
horizon has a hue of 7.5YR, a value of 4 or 5, and a chroma
of 3 to 5. The B&A, or B1, horizon ranges from loam to
silt loam. The B2t horizon has a hue ranging from 5YR to
7.5YR, a value of 4 or 5, and a chroma of 4. In many places,
the B horizon is underlain by bedrock. The C horizon, where
present, is typically weathered residuum from the underly-
ing rock. It is fine sandy loam, loam, or silt loam. It is 15
to 50 percent coarse fragments, and the percentage increases
with increasing depth.

Wassaic soils are associated with Washington and Lyons
soils. They are shallower over rock than Washington soils.
They do not have the grayish B horizon that is common
in Lyons soils.

Wassaic silt loam, 3 to 15 percent slopes (WmC).—The
profile of this soil is the one described as representative
of the series. Slopes vary widely within short distances.
The underlying limestone bedrock is cavernous in places.
Included in mapping are limestone ledges, most com-
monly along the crests of slopes. Also included are some
deeper Washington soils in gently sloping areas.

This soil is used for hay, pasture, and woodland. Capa-
bility unit ITTe-18; woodland group 2ol. :

Wassaic silt loam, 15 to 30 percent slopes (WmD}.—
The profile of this soil is similar to the one deseribed
as representative of the series, but the depth to bedrock
averages about 24 inches. The underlying limestone bed-
rock 1s cavernous in places. Included In mapping are
spots of limestone ledge, most commonly along the crests
of slopes.

This soil is used for pasture and woodland. Capability
unit IVe-11; woodland group 2rl.

Wassaic-Rock outcrop association, moderately steep
(WnD).—This association is 20 to 35 percent limestone bed-
rock outcrop and 20 to 60 percent Wassaic soil. The lime-
stone ledges often extend 12 to 24 inches above the sur-
face and range from 50 to 100 feet apart. Slopes range
from 15 to 25 percent. Included in mapping in areas be-
tween outcrops are shallow soils. Also included are some
small areas that are as much as 80 percent bedrock ledge
or very shallow soils. Small areas of deep, well-drained
soils that are large enough for homesites are also in-
cluded.

This association is used for woodland, pasture, water-
shed protection, wildlife, and recreation. Rock outcrop
is extensive enough to be a major limitation to produc-
tion of crops. Use for residences is restricted by inaccessi-
bility and hazards to septic systems. Capability unit
VIIs-21; woodland group 3x1.

Wayland Series

The Wayland series consists of deep, poorly drained
soils on flood plains that are subject to frequent, generally
annual stream overflow.,

In a representative profile the surface layer is very
dark grayish-brown silt loam 6 inches thick. The upper
40 inches of the substratum is dark-gray and gray silt
loam. The lower part to a depth of 60 inches is gray fine
sandy loam.

Available water capacity is high. Permeability is mod-
erate or moderately slow in the substratum. Natural fer-
tility is high. The water table is generally near the sur-
face except during long dry periods.

Most areas of these soils are pasture.

The Wayland soils in Sussex County are mapped only
with Sloan soils.

Representative profile of Wayland silt loam, in an area
of Sloan and Wayland silt loams, in Tranquility Mills,
on west bank of Pequest River, 300 feet south of bridge:

A1—O0 to 6 inches, very dark grayish-brown (10YR 3/2) silt
loam; few, fine, dark-brown (7.5YR 4/4) mottles
along some root channels; strong, coarse, granular
structure; friable, sticky; neutral; gradual, smooth
boundary.

Clg—6 to 24 inches, dark-gray (10YR 4/1) silt loam; com-
mon, fine, dark reddish-brown (5YR 3/4) and reddish-
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brown (5YR 4/4) mottles; massive; friable, sticky;
neutral ; gradual, smooth boundary.

C2g—24 to 46 inches, gray (10YR 5/1) silt loam; common,
fine, reddish-brown (5YR 4/4) mottles; massive;
slightly firm, sticky; slightly alkaline; gradual,
wavy boundary. .

IIC3—46 to 60 inches, gray (10YR 5/1) fine sandy loam;
massive; very friable; mildly alkaline.

The silty deposits are 36 inches thick or more. Depth
to bedrock is 5 feet or more. Reaction ranges from neutral
to mildly alkaline.

The A horizon matrix is mottled with' dark brown and
dark reddish brown. The C horizon matrix has a hue of
2.5Y to 10YR, a value of 4 or 5, and a chroma of 1. It
contains mottles that have a hue of 10YR to 5YR, a value
of 3 to 5, and a chroma of 4 to 6. It is massive, friable to
firm silt loam or silty clay loam. The IIC horizon ranges
from fine sandy loam to silty clay loam. : :

Wayland soils are associated with Sloan, Carlisle, and
Wallkill soils. They have a thinner A horizon than Sloan
soils. They are mineral soils and have less organic material
than Carlisle and Wallkill soils.

Whitman Series

The Whitman series consists of deep, nearly level,
very poorly drained soils underlain by a fragipan. These
soils are in low positions on glaciated uplands. They
formed in material derived mainly from gneiss and
granite.

In a representative profile the surface layer is black
sandy loam 10 inches thick. It contains many stones. The
upper 10 inches of the substratum is gray sandy loam.
The lower part to a depth of 65 inches is a fragipan of
very firm, olive-gray gravelly sandy loam. _

Available water capacity 1s moderate. Internal drain-
age is slow. Permeability is moderate above the fragi-
pan and slow in the pan. Natural fertility is moderate.

Most areas are wooded with red maple and elm. Only
scattered areas have been cleared and drained for pas-
ture. These soils are wet most of the year. They are well
suited to excavated ponds. :

Representative profile of Whitman sandy loam in an
area of Whitman extremely stony sandy loam, in Byram
Township, 114 miles north of upper end of Lake Mus-
conetcong, at intersection of road to Beard Pond and
tributary of Lubbers Run:

Al—0 to 10 inches, black (10YR 2/1) sandy loam; moder-
ate, fine, granular structure; friable, sticky; many
roots; 15 percent stones, dominantly 12 to 24 inches
in diameter; medium acid; abrupt, wavy boundary.

Clg—10 to 20 inches, gray (5Y 5/1) sandy loam; few, fine,
prominent, dark-brown (7.5YR 4/4) and dark red-
dish-brown (5YR 3/4) mottles; massive; firm to
slightly firm; few fine roots; 10 percent cobblestones
and small stones; strongly acid; gradual, irregular
boundary.

C2xg—20 to 65 inches, olive-gray (5Y 5/2) gravelly sandy
loam; few, fine, distinct, light olive-brown (2.5Y
5/6) and olive-yellow (2.5Y 6/6) mottles that in-
crease in number in lower part; massive; very firm,
brittle; 20 percent gravel, cobblestones, and stones;
strongly acid.

Depth to the fragipan ranges from 10 to 25 inches. Depth
to bedrock is 60 inches or more. The content of coarse frag-
ments, dominantly stones and cobblestones, ranges from 15
to 35 percent. The coarse fragments generally are more abund-
ant in the upper 12 to 24 inches. Reaction is dominantly
strongly acid, but ranges to slightly acid. _

The Al horizon is 10YR 2/1 or 2/2. The Cg and Cxg hori-
zons range from 10YR to 5Y in hue, from 4 to 6 in value,
and from 0 to 2 in chroma. Mottles in the Cg horizon are

reddish brown to olive yellow. The Cg horizon is dominantly
sandy loam or gravelly sandy loam but in some places is
fine sandy loam. The Cx horizon is very firm and brittle.
Whitman soils are associated with Hibernia and Rockaway
soils, They do not have brownish colors above the fragipan
that are common in Hibernia and Rockaway soils.
Whitman extremely stony sandy loam (Wo).—Slopes
of this soil range from 0 to 3 percent. Stones are 2 to 5
feet apart. Included in mapping are scattered areas of
Whitman gravelly loam. Also included are areas where
the surface layer is gray or black and is more than 10
inches thick.
This soil is wooded. Stone clearing and drainage are
needed if it is used for pasture and many other purposes.
Capability unit VIIs-45; woodland group 5wl.

Wooster Series

The ‘Wooster series consists of deep, well-drained,
gently sloping to very steep soils that have a fragipan
in the lower part of the subsoil. These soils formed on
uplands in glacial till deposit of limestone, sandstone,
and shale. Areas of Rock outcrop are common.

In a representative profile the plow layer is dark
grayish-brown loam 8 inches thick. The upper 14 inches
of the subsoil is yellowish-brown silt loam. The next 10
inches is dark yellowish-brown gravelly silt loam. The
lower 16 inches is a fragipan of very firm, dark-brown
channery loam. The substratum to a depth of 60 inches
is yellowish-brown channery sandy loam.

Available water capacity i1s moderate above the fragi-
pan and low in the pan. Permeability is moderate above
the fragipan and moderately slow in the pan. Natural
fertility is moderate.

Most areas are woodland. Some have been cleared for
farming but most are idle and reverting to woodland.

Representative profile of Wooster loam, 3 to 8 percent
slopes, in Wallpack Township, 14 mile west of Wall-
pack center, 30 feet southwest of a township road, in a

* pasture:

Ap—O0 to 8 inches, dark grayish-brown (10YR 4/2) loam;
weak, fine, granular structure; friable; many fine
and medium roots; 10 percent angular to semi-
round gravel; medium acid; abrupt, smooth bound-
ary.

B1-—8 to 14 inches, yellowish-brown (10YR 5/4) silt loam;
moderate, medium, subangular blocky structure; fri-
able to slightly firm; many roots; many coarse
pores and worm channels; 10 percent gravel ; medium
acid ; gradual, wavy boundary.

B21t—14 to 22 inches, yellowish-brown (10YR 5/4) heavy
silt loam; moderate, coarse, subangular blocky struc-
ture; slightly firm; many roots; many fine and
medium pores; few large pores; many patchy clay
films on peds and some bridging between grains; 15
percent gravel; medium acid; gradual, wavy bound-
ary.

B22t—22 to 32 inches, dark yellowish-brown (10YR 4/4)
heavy gravelly silt loam; moderate, coarse, sub-
angular blocky structure; firm; few medium and
large roots; many small pores; thin discontinuous
clay films on ped faces; 20 percent gravel; medium
acid; gradual, wavy boundary.

to 48 inches, dark-brown (7.5YR 4/4) channery

loam; weak, very coarse, prismatic structure; very

firm, brittle; patchy clay films on ped faces; 20

percent angular and subrounded limestone and sand-

stone coarse fragments as much as 6 inches in
diameter ; medium acid; abrupt, wavy boundary.

Bx—32
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C—48 to 60 inches, yellowish-brown (10YR 5/6) channery
sandy loam; massive; firm; very few fine roots; 30
percent angular to subrounded limestone and sand-
stone coarse fragments 1 to 10 inches in length;
slightly acid grading to mildly alkaline in lower
part.

The solum ranges from 40 to 60 inches or more in thick-
ness. -Depth to bedrock is 40 inches or more. Depth to the
fragipan ranges from 24 to 36 inches. Unless limed, these
soils range from strongly acid to medium acid in the solum
and to mildly alkaline in the C horizon. The content of
thin, flat, angular to subrounded shale, sandstone, or lime-
stone fragments as much as 15 inches long ranges from
5 to 25 percent in the A, Bl, and B2t horizons and from 15
to 35 percent in the Bx and C horizons. In many places the
soil is stony.

The Ap horizon has a value of 4 or 5 and a chroma of
2 or 3. In uncultivated areas, an Al horizon is present that
is 1 to 3 inches thick and is similar in color to the Ap
horizon but it has a value of 2 or 3. A thin, paler colored
A2 horizon occurs in places. The Bl horizon is yellowish-
brown (10YR 5/4) or dark jyellowish-brown (10YR 4/4)
loam or silt loam and gravelly or channery analogs. The Bx
horizon has a hue of 7.5YR or 10YR, a value of 4 or 5, and
a chroma of 4, 5, or 6. It range, Joam-or-silt=loam=to
clay loam and channery, gravelly, or flaggy analogs. It is
b TE~ma=¢ery it to~Hard. The=C horizon matrix ranges
from 5Y to 7.5YR in hue and is 4 or 5 in value and 4, 5, or
6 in chroma. Color variegations associated with weathered
limestone or sandstone fragments are present in the C hori-
zon. The C horizon ranges from sandy loam to silt loam
and is typically channery, gravelly, or flaggy. It is friable
to very firm.

Wooster soils are associated with Wassaic and Nassau
soils. They are deeper over bedrock than those soils.

Wooster loam, 3 to 8 percent slopes (WsB).—The pro-
file of this soil is the one described as representative of
the series. Wooded areas are stony. The content of cob-
blestones is as much as 15 percent, and cobblestones are
concentrated at or near the surface. In a few areas the
depth to bedrock is only 30 inches. In such areas the firm,
brittle fragipan is either thin or absent. In places, con-
cave pockets at the base of steeper slopes collect water
that seeps from higher areas.

This soil has been used for alfalfa, corn, and hay.
Most of it is now idle and reverting to woodland or is
used for recreation. Erosion control is needed in culti-
vated areas. Capability unit ITe-3; woodland group 2ol.

Wooster loam, 8 to 15 percent slopes (WsC).—In much
of the wooded area this soil is stony. The content of
cobblestones is as much as 15 percent, and cobblestones
are concentrated at or near the surface. In some areas
the depth to bedrock is only 80 inches. In these areas the
firm, brittle fragipan is either thin or absent. Toe slopes
and concave pockets collect water from surrounding
slopes.

This soil is used for alfalfa, corn, hay, pasture, and

woodland. Most of it is now idle or is used for recreation.
Erosion control is needed in cultivated areas. Capability
unit ITTe-3; woodland group 2ol.

Wooster loam, 15 to 25 percent slopes (WsD).—Wooded'
areas of this soil are stony. The content of cobblestones
is as much as 15 percent, and cobblestones are con-
centrated at or near the surface. In a few areas the depth
to bedrock is about 30 inches. In these areas, the firm,
brittle fragipan is either thin or absent. Ledges of bed-
rock outcrop along crests of some slopes. Water that
moves laterally over the fragipan occasionally seeps to
the surface layer at the base of the more gentle slopes.

This soil is used for pasture and woodland. Most of
it is now idle or reverting to woodland. Erosion control
is needed in pastures. Capability unit IVe-3; woodland
group 2rl. :

Wooster loam, 25 to 35 percent slopes (WsE).—Wooded
areas of this soil are stony. The content of cobblestones
is as much as 15 percent, and cobblestones are concen-
trated at the surface. In places the depth to bedrock is
about 30 inches. In these areas the firm, brittle fragipan
is either very thin or absent. Ledges of bedrock outcrop
along the crests of some slopes.

This soil is used for pasture and woodland. Much of it
is now idle or reverting to woodland. It has potential
for skiing. Capability unit VIe-3; woodland group 2rl.

Wurtsboro Series

The Wurtsboro series consists of deep, moderately well
drained, gently sloping to moderately steep soils that
have a fragipan in the subsoil. These soils are on up-
lands. They formed in moderately coarse textured glac-
ial till derived predominantly from acid gray and brown
quartzite, conglomerate, and sandstone.

In a representative profile in a wooded area, a 1-inch
layer of partly decomposed leaf litter and a 1-inch layer
of black or dark brown organic matter overlies the min-
eral soil. The next layer is dark grayish-brown gravelly
loam 3 inches thick. The upper 17 inches of the subsoil
is yellowish-brown gravelly loam. The lower part is a
fragipan of very firm, brittle, yellowish-brown gravelly
sandy loam. .

Available water capacity is moderate. Permeability is
moderate above the fragipan and moderately slow in the
pan. Natural fertility is moderate. A seasonal high water
1s at a depth of 114 to 214 feet.

Nonstony areas of these soils are used for general crops
or pasture.

Representative profile of Wurtsboro gravelly loam de-
scribed in an area of Wurtsboro very stony loam, 0 to 8
percent slopes, in Hampton Township, 84 mile west of
Kemah Lake road intersection, 150 feet into wooded area
on north side of Crandon Lake Road :

01—2 inches to 1 inch, very dark brown (10YR 2/2) leaf
litter; strongly acid, abrupt, smooth boundary.

02—1 inch to 0, black (10YR 2/1) fibrous mat of decayed
leaves, roots, and stems; strongly acid; abrupt,
smooth boundary.

A2—0 to 3 inches, dark grayish-brown (10YR 4/2) gravelly
loam; weak, fine, granular structure; very friable;
30 percent stones and gravel; strongly acid; abrupt,
irregular boundary.

B2lir—3 to 7 inches, yellowish-brown (10YR 5/8) gravelly
loam; weak, medium, granular structure; friable;
many fine and medium roots; 25 percent stones
and gravel; strongly acid; clear, wavy boundary.

B22—7 to 20 inches, yellowish-brown (10YR 5/4) gravelly
loam ; few, medium, faint, light brownish-gray (10YR
6/2) mottles; weak, medium, subangular blocky
structure; friable; many large and medium tree
roots; 20 percent stones and gravel; strongly acid;
gradual, wavy boundary.

Bx—20 to 72 inches, yellowish-brown (10YR 5/4) gravelly
sandy loam; common, coarse, distinct, gray (10YR
6/1) mottles; massive; very firm, brittle; 30 per-
cent coarse fragments, dominantly gravel; strongly
acid.

The solum ranges from 48 to 72 inches in thickness. Depth
to the fragipan is 17 to 24 inches. Depth to bedrock is §
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feet or more. The content of coarse fragments, dominantly
stones and cobblestones above the fragipan and gravel in
the firm layer, ranges from 10 to 35 percent. Unless limed,
these soils are very strongly acid.

In cleared fields, most surface stones and cobblestones
have been removed and the upper horizons have been mixed
to form a dark grayish-brown (10YR 4/2) Ap horizon that
is 6 to 10 inches thick. The B horizon has a hue of 10YR
or Ap horizon that is 6 to 10 inches thick. The B horizon
has a hue of 10YR or 7.5YR, a value of 4 or 5, and a chroma
of 2 through 6. It ranges from loam to sandy loam. The Bx
horizon contains mottles that have the same hue, a value
of 5 or 6, and a chroma of 1 to 6. The C horizon ranges
from very firm to friable sandy loam to fine sandy loam.

Whurtsboro soils are associated with Swartswood, Lacka-
wanna, and Norwich soils. They contain low-chroma mottles
above the fragipan and Swartswood soils do not. They do
not have the red hues that are common in Lackawanna soils
and the gray colors common in Norwich soils.

Wurtsbhoro gravelly loam, 3 to 8 percent slopes
(W1B).—This soil has a profile similar to the one described
as representative of the series, but it has fewer stones.
Included in mapping are spots of Wurtsboro gravelly
loam, 8 to 15 percent slopes, and Swartswood gravelly
loam, 3 to 8 percent slopes. Seep spots are likely where
the slope changes.

This soil is used for row crops, hav, pasture, and wood-
land. Capability unit IIw-24; woodland group 3ol.

Wurtsboro gravelly loam, 8 to 15 percent slopes
(WtC).—This soil has a profile similar to the one described
as representative of the series, but it contains gravel
and has fewer stones. Most stones and cobblestones have
been removed from the surface layer. Included in map-
ping are small areas of Wurtsboro gravelly loam, 3 to
8 percent slopes. Seep spots occur in areas where the
slope changes.

This soil is used for row crops, hay, pasture, and wood-
land. Eroston control is needed in cultivated areas. Capa-
bility unit I1Ie-28; woodland group 3o].

Wurtsboro very stony loam, 0 to 8 percent slopes
(WuB).—The profile of this soil is the one described as
representative of the series. Seep spots are likely to occur
in areas where the slope changes.

This soil is used for woodland and pasture. Capability
unit VIs-19; woodland group 3ol.

Wurtsboro very stony loam, 8 to 20 percent slopes
(WuC).—The profile of this soil is similar to the one de-
scribed as representative of the series, but stones are 5
to 30 feet apart on the surface area and in the surface
layer. Slopes are complex and vary within short dis-
tances. Included in mapping are spots of extremely stony
or gravelly Wurtsboro soils. Seep spots occur in areas
where the slope changes.

This soil is used for woodland and pasture. Numerous
stones interfere with pasture management. Capability
unit VIs-19; woodland group 3rl.

Use and Management of the Soils

General practices of good soil management for culti-
vated crops and pasture are suggested on the pages that
follow. The capability grouping used by the Soil Con-
servation Service, in which the soils are grouped accord-
ing to their suitability for crops, is explained, and use
and management of each soil in the county is suggested
by capability unit. The estimated productivity of prin-

cipal crops under two levels of management are shown
in table 2. The index figures are converted to estimated
acre yields in table 3.

This part of the survey also contains information on
the suitability of the soils for woodland and general sug-
gestions for improving wildlife habitat. It reports data
ftom engineering tests and 1nterpretftt10ns of soil prop-
erties that affect highway construction and other
engineering structures. It also contains information on
limitations of the soils to be considered in town and coun-
try planning.

Crops and Pasture

Field crops commonly grown in Sussex County are
corn and oats. Plants suitable for pasture or hay are al-
falfa, alsike clover, ladino clover, red clover, birdsfoot
trefoil, timothy, orchardgrass, bromegrass, and bluegrass.
Special crops commonly grown are sweet corn, tomatoes,
lettuce, onions, and other crops adapted to the area.

Although the soils of Sussex County vary in their
suitability for specific crops and require different man-
agement, some basic or general management is needed on
practically all of the soils. The major needs are main-
taining fertility, controlling erosion, and providing drain-
age. The management of specified groups of soils is
described under “Management by Capability Units.”
Specific information can be obtained by consulting a
representative of the Soil Conservation Service, the Agri-
cultural Extension Service, or the Agricultural Experi-
ment Station at Rutgers University.

Because most of the soils in the county are naturally
acid and low in content of plant nutrients, additions of
lime and fertilizer are needed. Such additions should be
based on the results of soil test, on the need of the crop,
and on the expected level of yields. For assistance 1
determining the kind and amount of fertilizer and lime
to apply, farmers should consult the Agricultural Ex-
tension Service at Rutgers University.

The soils of Sussex County are naturally medium in
organic-matter content. The content of organic matter
can be maintained or increased by proper residue man-
agement, such as plowing in cover crops, growing a sod
crop in the cropping sequence, or returning both animal
manure and crop residues to the soil. All crops respond
well to commercial fertilizer. On soils subject to rapid
leaching, more than one application of fertilizer during
a growing season is beneficial.

Controlling erosion is one of the main management
needs on the sloping to steep soils in the county. Erosion
is a hazard on about 25 percent of the cultivated acreage.
Because erosion is most serious when the cultivated crop
is growing, or soon after the crop has been harvested, a
cropping sequence should be selected that keeps loss ‘of
soil and water to a minimum. Practices of erosion con-
trol commonly used in the county are contour stripcrop-
ping, contour tillage, minimum tillage, utilizing crop
res1due, planting cover crops, and constructing diver-
sions, terraces, and waterways.

Wetness is a hazard on about 15 percent of the acre-
age suitable for cultivated crops. Few practices are need-
ed for improving drainage on moderately well drained
soils. Crops grow well on ‘most somewhat poorly drained,
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poorly drained, and very poorly drained soils where ex-
cess water has been removed by surface drains, subsur-
face drains, or both. Many soils are wet as a result of
runoff from adjacent areas, a slowly permeable subsoil,
a fluctuating water table, or a combination of these. In
some places runoff from adjacent higher areas can be di-
verted. In places random to parallel tile drains or shal-
low surface drains are needed to carry water to main
natural waterways or the deep open ditches. Such soils
as Albia, Braceville, Chippewa, Hibernia, and Norwich
are underlain by a fragipan and are slowly permeable
in the subsoil.

Tile drainage, if practical, generally provides better
drainage than open ditches. Soils that have a fragipan,
however, are difficult to drain, and they can be drained
better by open ditches than by tile. Open ditches are
more effective if they intercept the water as it moves
horizontally on top of the pan. Suitable outlets are es-
sential for both tile drainage systems and open ditches.
Figure 6 illustrates how drainage conditions of the vari-
ous drainage classes affect root development.

Capability grouping

Capability grouping shows, in a general way, the suit-
ability of soils for most kinds of field crops. The soils
are grouped according to their limitations when 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 land-
forming that would change slope, depth, or other char-
acteristics of the soils; does not take into consideration
possible but unlikely major reclamation projects; and
does not apply to rice, cranberries, horticultural crops, or
other crops requiring special management.

Those familiar with the capability classification can
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infer from it much about the behavior of soils when
used for other purposes, but this classification is not a
substitute for interpretations designed to show suitabil-
ity and limitations of groups of soils for range, for
forest trees, or for engineering.

In the capability system, the kinds of soil are grouped
at three levels, the capability class, the subclass, and the
unit. These levels are described in the following para-
graphs.

Carasiuiry Crasses, the broadest groups, are desig-
nated by Roman numerals I through VIII. The numerals
indicate progressively greater limitations and narrower
choices for practical use, defined as follows:

Class I soils have few limitations that restrict their
use.

Class IT soils have moderate limitations that reduce
the choice of plants or that require moderate
conservation practices.

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

Class IV soils have very severe limitations that re-
duce the choice of plants, require very careful
management, or both.

Class V soils are subject to little or no erosion but
have other limitations, impractical to remove,
that limit their use largely to pasture or range,
woodland, or wildlife. (None in Sussex County.)

Class VI soils have severe limitations that make
them generally unsuitable for cultivation and
limit their use largely to pasture or range, wood-
land, or wildlife.

Class VII soils have very severe limitations that
make them unsuitable for cultivation and that
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Figure 6.—Drainage sketch.
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restrict their use largely to pasture or range,
woodland, or wildlife.

Class VIII soils and landforms have limitations that
preclude their use for commercial crop produc-
tion and restrict their use to recreation, wildlife,
or water supply, or to esthetic purposes.

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 ¢ shows that the main limitation is risk of erosion
unless close-growing plant cover is maintained; w2 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 e, 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 can contain, at
the most, only the subclasses indicated by 2, s, and ¢, be-
cause the soils in class V are subject to little or no ero-
sion, though they have other limitations that restrict
their use largely to pasture or range, woodland, wildlife,
or recreation.

Carasmurry Untrs are soil groups within the subclasses.
The soils in one capability unit are enough alike to be
suited to the same crops and pasture plants, to require
similar management, and to have similar productivity
and other responses to management. Thus, the capabil-
ity unit is a convenient grouping for making many state-
ments about management of soils. Capability units are
generally designated by adding an Arabic numeral to
the subclass symbol, for example, ITe-3 or ITTe~18. Thus,
in one symbol, the Roman numeral designates the capa-
bility class, or degree of limitation; the small letter indi-
cates the subclass, or kind of limitation, as defined in the
foregoing paragraphs; and the Arabic numeral specifical-
ly identifies the capability unit within each subclass. Ca-
pability unit members generally are assigned locally, but
are a part of a statewide svstem. All of the units in the
system are not represented by the soils of Sussex County;
therefore the numbers are not consecutive.

Management by capability units

The soils of Sussex County have been assigned to 31
capability units. The soils in each unit have about the
same limitations, are subject to similar risks of damage,
need about the same kind of management, and respond
to management in about the same way. Made land, sani-
tary land fill, as well as Pits. sand and gravel, has not
been classified by capability units. These areas are variable
and generally not suitable for crops or any kind of vege-
tation.

On the following pages each capability unit is de-
scribed and management is suggested for each. The names
of soil series represented are mentioned in the description
of each unit, but this does not mean that all soils of a
given series are in the unit. To determine the capability
unit for each soil, refer to the “Guide to Mapping Units”
at the back of this survey or to the description of that
soil in the section “Descriptions of the Soils.”

Improved and intensive levels of management men-
tioned for cropland and pasture on the pages that follow
are defined under “Estimated Yields.” A reference to low,
moderate, or high available water capacity is related to
a root zone of 30 inches.

The suggestions on management point out soil features

“that limit the use of soils for crops or pasture. Informa-

tion on overcoming the limitations, however, is only
general. Erosion control or drainage, for example, can
be achieved by many methods or combinations of meth-
ods on any given field of any kind of soil. For specific
information regarding erosion control, artificial drain-
age, suitable crop varieties, and other management, the
reader should contact the Soil Conservation Service of-
fice or the Sussex County Agricultural Extension Service.

CAPABILITY UNIT I-6

This _unit consists of well-drained, nearly level soils
of the Hazen, Palmyra, and Unadilla series. These soils
are on stream terraces and uplands. They formed in
stratified glacial outwash deposit.

Natural fertility is moderate or moderately high, and
reaction is strongly acid to slightly acid. Available water
capacity is moderate to high.

These soils are easily worked. They have no limitations
for field crops or pasture. They are not subject to erosion.
Crops can be planted fairly early in spring. Soil strue-
ture can be maintained by planting crops that produce
a large amount of residue.

The soils in this unit are suited to the field crops, hay,
or pasture plants commonly grown in the county and to
adapted special crops. Corn and oats are the commonly
grown field crops. The soils are especially well suited to
fruit and vegetable crops. The Unadilla soil is well suited
to nursery crops because it contains only a small amount
of gravel. If management is intensive, cultivated crops
can be grown year “after vear. Where high-value crops
are grown, irrigation can be used to advantage.

CAPABILITY UNIT Ile-3

This unit consists of deep, well-drained, gently slop-
ing soils of the Bath, Rockaway, Swartswood, Valois,
Washington, and Wooster series. These soils formed in
glacial till.

Natural fertility is moderate to high, and reaction is
strongly acid to neutral. Available water capacity is
moderate or high. Permeability is slow to moderate in
the subsoil. Runoff is slow to medium. The hazard of
erosion is.the major limitation. In cultivated areas, par-
ticularly on long slopes, erosion control is needed. In
frequently cultivated areas, maintaining fertility, good
soil structure, and organic-matter content is needed.

These soils are suited to field crops and grasses and
legumes commonly grown in the county. If management
is intensive, cultivated crops can be grown frequently.
If management is not intensive, the cropping sequence
should include close-growing crops, grasses, and legumes.
Large amounts of crop residues are needed to maintain
tilth and control erosion.

CAPABILITY UNIT Ile-6

This unit consists of well-drained, gently sloping soils
of the Hazen, Palmyra, and Unadilla series. These soils
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are on stream terraces and uplands. They formed in
stratified glacial outwash deposit.

Natural fertility is moderate or moderately high, and
reaction is strongly acid to slightly acid. Available water
capacity is moderate to high. Runoff is medium, and the
hazard of erosion is moderate.

The erosion hazard, especially on long slopes, limits
the use of these soils for row crops. The soils are suited
to most crops grown in the county and to hay and pas-
ture. They can be used year after year for cultivated
crops and special crops if erosion is controlled, crop resi-
due is managed, and fertility is maintained at a high
level. They are well suited to irrigation. Deep-rooted and
drought-resistant grasses and legumes, such as alfalfa,
Ladino clover, orchardgrass, and bromegrass, are best
suited.

CAPABILITY UNIT Ile-7

Riverhead sandy loam, 8 to 8 percent slopes, the only
soil in this unit, 1s a gently sloping, deep, well-drained
soil of the glacial outwash plains.

Reaction is strongly acid. Available water capacity is
moderate. Permeability is moderately rapid in the subsoil.

A moderate hazard of erosion is the major limitation
for cultivated crops. Erosion control is of primary im-
portance. Conserving moisture and maintaining the or-
ganic-matter content are other management needs.

All crops commonly grown in the county can be grown
on this soil. Because the soil tends to be droughty, crops
that mature early in summer are better suited than crops
that mature late in summer. If erosion is controlled, culti-
vated crops can be grown year after year. High value
crops, such as vegetables, generally require irrigation.
Alfalfa and other deep-rooted legumes that can with-
itand drought are the most suitable for production of

ay.

CAPABILITY UNIT Ilw-24

This unit consists of deep, moderately well drained,
nearly level and gently sloping soils of the Braceville
and Wurtsboro series. These soils have a firm, dense
fragipan in the subsoil. They are on terraces and glacial
till uplands.

Natural fertility is moderate, and reaction is very
strongly acid to slightly acid. Available water capacity
is moderate or low. Permeability is moderately slow or
slow in the fragipan. Internal drainage and roots are also
restricted in this layer.

Wetness is the major limitation. Erosion is a hazard
on the gently sloping soils. Random tile lines generally
provide adequate drainage, but a combination of diver-
sion terraces, shallow surface drains, and tile drains is
needed in some places.

If adequately drained, these soils are suited to most
crops grown in the county. Under a high level of man-
agement, cultivated crops can be grown frequently. Cover
crops and the proper use of crop residue are needed to
maintain good soil structure, good tilth, and organie-
matter content. Grasses and legumes that tolerate some
wetness are suitable for hay and pasture.

CAPABILITY UNIT IIw-25
This unit consists of moderately well drained and some-
what poorly drained, nearly level and gently sloping

soils of the Hero and Pompton series. These soils are
on terraces and glacial outwash plains.

Natural fertility is moderate, and reaction is strongly
acid to neutral. Available water capacity is moderate.
Permeability is moderately rapid in the subsoil. Runoff
is slow to medium, and the hazard of erosion is slight to
moderate.

Wetness is the major limitation. Tile drainage is gen-
erally effective in removing excess water.

It adequately drained, these soils are well suited to
corn, oats, hay, and pasture. Under a high level of man-
agement, they can be cultivated year after year. Good
management provides cover crops and proper use of crop
residue. Grasses and legumes that tolerate some wetness
are best suited to hay and pasture.

CAPABILITY UNIT IIw-32

Middlebury loam, the only soil in this unit, is nearly
level and moderately well drained to somewhat poorly
drained. Tt is on bottom lands and is subject to occasional
flooding, particularly in winter and early in spring.

Reaction is medium acid. Available water capacity is
high.

Flooding and wetness are the major limitations. The
water table can be lowered by installing tile drains where
outlets are available. Diversion terraces can be used to
intercept excessive runoff from nearby higher areas.

Where floods are not damaging and drainage is ade-
quate, this soil is well suited to most crops commonly
grown in the county. If managed intensively, it can be
cultivated year after year. Grasses and legumes that tol-
erate some wetness are desirable.

CAPABILITY UNIT IIs-7

This unit consists of well-drained to somewhat ex-
cessively drained, gently sloping soils of the Chenango
and Hoosic series. These soils are on glacial outwash
plains. They have a gravelly surface layer and are shal-
low over sand and gravel.

Natural fertility 1s moderate, and reaction is strongly
acid to medium acid. Available water capacity is low or
moderately low. Permeability is moderately rapid in the
subsoil and rapid in the substratum.

Conserving moisture is the major need in managing
these soils, but management that improves fertility and
increases organic-matter content also is beneficial. Plant
nutrients are readily leached from these soils. For this
reason, smaller amounts of fertilizers applied more fre-
quently produce the best yields.

These soils are suited to the field crops and hay and

. pasture plants commonly grown in the county. They are

also suited to special crops. Under intensive manage-
ment, cultivated crops can be grown frequently. Because
the soils are droughty, crops that mature early in summer
grow better than crops that mature late in the summer
and early in fall. Crop yields are reduced during long
dry periods. Good management provides a cover crop,
large amounts of crop residue, and a moderate to high
level of fertility. Seeding mixtures for hay and pasture
that include drought-resistant grasses and legumes are
desirable. Irrigation can be used to advantage where
high-value crops are grown.
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CAPABILITY UNIT Ille-3

This unit consists of deep, well-drained, strongly slop-
ing soils of the Bath, Rockaway, Swartswood, Valois,
Washington, and Wooster series. These soils are on gla-
cial till uplands. o

Natural fertility is moderate or high, and reaction is
very strongly acid to neutral. Available water capacity
is moderate or high. Permeability is slow or moderately
slow in the subsoil of the Bath, Rockaway, Swartswood,
and Wooster soils. It is moderate in the subsoil of the
Valois and Washington soils. Runoff is medium to rapid,
and the hazard of erosion is moderate.

Erosion is the major limitation. Maintaining good tilth
and fertility and controlling erosion are the chief man-
agement needs.

These soils are suited to most crops commonly grown
in the county and to adapted hay and pasture plants.
If erosion is controlled (fig. 7) and management is inten-
sive, cultivated crops can be grown frequently. Intensive
management for field crops provides close-growing crops,
grasses, and legumes and the utilization of crop residue.
An adequate plant cover generally is sufficient to control
erosion in hay and pasture fields.

CAPABILITY UNIT Iife-15

Nassau rocky silt loam, 3 to 8 percent slopes, the only
soil in this unit, is gently sloping, somewhat excessively

drained, and shallow over bedrock. It is on uplands. It
formed in material weathered from shale.

Reaction is strongly acid. Available water capacity is
low. Permeability is moderate in the subsoil. Roots are
restricted because the soil is shallow over bedrock. Wide-

ly spaced outcrops of shale and slate bedrock are com-

mon.

A moderate hazard of erosion and droughtiness are
the major limitations. Practices that control erosion
sh%llld also improve the available water capacity of the
soil.

Under intensive management, cultivated crops can be
grown frequently. Higher yields can be obtained from
crops that mature early in summer. Returning large
amounts of crop residue to the soil, maintaining fertility,
and increasing the organic-matter content are beneficial.
Grasses and legumes that tolerate droughtiness are de-
sirable.

CAPABILITY UNIT Ille-18

This unit consists of well-drained, gently sloping to
sloping soils of the Washington and Wassaic series.
These soils are on uplands. They formed in glacial till
underlain by limestone bedrock. Wassaic soils are mod-
erately deep over bedrock.

Natural fertility is high, and reaction is medium acid
to neutral. Available water capacity is moderate or high,
and permeability is moderate.
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The moderate to severe hazard of erosion is the major
limitation for cultivated crops. Controlling erosion is
important, especially on long slopes. Maintaining soil
structure and tilth also is needed.

These soils are well suited to most field crops and hay
and pasture plants commonly grown in the county. Un-
der intensive management, cultivated crops can be grown
frequently.

CAPABILITY UNIT ITfe-28

This unit consists of moderately well drained and some-
what poorly drained, strongly sloping soils of the Albia
and Wurtsboro series.These soils are on uplands. They
formed in slate, shale, and sandstone glacial till. They
have a well-defined fragipan in the subsoil.

Natural fertility is moderate, and reaction is very
strongly acid to slightly acid. Available water capacity
is moderate. Permeability is slow in the subsoil. The
fragipan in the lower part of the subsoil restricts the
penetration of roots and the movement of water and
limits the amount of moisture available to plants. Runoft
is medium, and the hazard of erosion is moderate.

The erosion hazard, especially on long slopes, is a ma-
jor limitation. Wetness caused by seepage is also a limi-
tation, especially on Albia soils. Wet spots generally oc-
cur at the base of slopes early in spring. Wetness gen-
erally can be reduced by random tile drains. In cultivated
areas, practices also are needed to maintain fertility,
good soil structure, and organic-matter content.

These soils are suited to most field crops and hay and
pasture plants commonly grown in the county. Culti-
vated crops can be grown frequently under intensive
management. Such management provides close-growing
crops, grasses, and legumes and the utilization of crop
residue. Grasses and legumes that tolerate wetness are
better suited to these soils than most other crops. Alfalfa
and other deep-rooted legumes are subject to frost heave
and winterkill and are not well suited.

CAPABILITY UNIT ITIw-23

This unit consists of deep, gently sloping, somewhat
pooly drained soils of the Albia and Hibernia series.
These soils are on uplands. They formed in granite, slate,
shale, and sandstone glacial till. They have a well-de-
fined fragipan in the subsoil. '

Natural fertility is moderate, and reaction is strongly
acid to slightly acid. Available water capacity is moder-
ate. Permeability is slow in the subsoil. The fragipan
restricts penetration of roots and movement of water.

The moderately high seasonal water is the major limi-
tation. The soils are difficult to drain because tile lines
generally are not effective. Shallow surface drains and
diversion terraces help to reduce excessive wetness.

If adequately drained, these soils are suited to most
crops grown in the county. Under intensive management,
cultivated crops can be grown frequently. These soils
-are suited to adapted grasses and legumes grown for hay
and pasture, but forage grows better in drained areas
than in undrained areas. Returning large amounts of crop
residue to the soil is necessary to maintain good soil
structure, tilth, and organic-matter content.

CAPABILITY UNIT IlIw-36

This unit consists of poorly drained and very poorly
drained, nearly level to gently sloping soils of the Ather-
ton, Fredon, Halsey, and Raynham series. These soils
are in low areas or depressions on glacial outwash plains
or terraces.

Natural fertility is moderate to high, and reaction is
medium acid to mildly alkaline. Available water capacity
is moderate or high. Permeability is moderately slow
to moderate in the subsoil. Runoff is very slow or is
ponded.

Excessive wetness is the major limitation. Drainage
is difficult in places. Tile drains and surface drains are
generally needed for adequate drainage. Wetness can be
reduced by diverting runoff from nearby higher areas.

Drained areas are moderately well suited to most crops
grown in the county. Intensive management provides
crops that produce large quantities of crop residue and
pasture plants can be grown on these soils, but they grow
better in drained areas. Areas that are too wet for pasture
are suited to adapted plantings that provide food and
cover for wildlife.

CAPABILITY UNIT INlw—41

This unit consists of very poorly drained, nearly level,
organic or partly organic soils of the Carlisle and Wall-
kill series. These soils are in basins in the glacial till
uplands. The Carlisle soil is organic. The Wallkill soil
has a mineral deposit at least 16 inches thick over or-
ganic material.

Reaction is slightly acid or neutral. Available water
capacity is high. Under natural conditions, these, soils
have a high water table during most of the year. Per-
meability is rapid throughout the organic material but
only moderate in the mineral part of the Wallkill soil.
The Carlisle soil is subject to soil blowing and to damage
by fire during dry periods.

The major management needs are artificial drainage
and control of the water table so that subsidence of the
muck is reduced. Tile drains or open ditches, or both,
generally are suitable. Diversion terraces can be con-
structed to intercept runoff from adjacent higher areas
and to prevent temporary flooding.

If adequately drained, these soils are suited to special
crops and to sod. If managed intensively, they can be
cultivated continuously. They are generally well suited
to irrigation. A cover crop is nceded to keep the Car-
lisle soil from blowing. Frost damage is a hazard on
these low-lying soils. Areas where installation of ade-
quate drainage and water control systems is not feasible
are well snited to plantings that provide food and cover
for wildlife.

CAPABILITY UNIT 1Ve-3

This unit consists of deep, well-drained soils of the
Bath, Rockaway, Swartswood, Valois, Washington. and
Wooster series. These soils are on glacial till uplands.
The Bath, Rockaway, and Swartswood soils have a fragi-
pan in the subsoil. :

Natural fertility is moderate, and reaction is strongly
acid to neutral. Available water capacity is moderate or
high. Permeability is moderately slow to moderate 1n
the subsoil. The fragipan restricts roots and the move-
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ment of water. It also limits the amount of water avail-
able to plants. Runoff is rapid, and the hazard of erosion
is severe.

The severe hazard of erosion is the major limitation.
In addition to erosion control practices are needed to
maintain fertility and good soil tilth.

These soils are suited to crops commonly grown in the
county. They are well suited to adapted grasses and
legumes grown for hay and pasture. Under intensive
management, cultivated crops can be grown occasionally.
Close-growing crops, grasses, and legumes should be
grown most of the time to help control erosion. Return-
ing large amounts of crop residue to the soil improves
soll structure and infiltration of water and helps to
control erosion. Because a good plant cover is needed in
hay meadow and pasture, grazing should be regulated to
maintain enough vegetation for the control of erosion.

CAPABILITY UNIT IVe-11

This unit consists of steep, well-drained soils of the
Hazen, Palmyra, Washington, and Wassaic series. These
soils are on stream terraccs and uplands. They formed
in glacial till and stratified glacial outwash material.

Natural fertility is moderate or high, and reaction is
strongly acid to slightly acid. Available water capacity
is moderate to high. Runoff is rapid.

The severe hazard of erosion is the major limitation.
Other concerns are maintaining good tilth and a high
level of fertility.

The soils in this unit are suited to the crops commonly
grown in the county. If management is intensive, culti-
vated crops can be grown at infrequent intervals. Grass
and legumes should be grown most of the time to control
erosion and reduce soil loss. A row crop can be grown
occasionally if erosion is controlled. An adequate pro-
tective cover is needed in winter.

These soils are well suited to adapted grasses and
legumes grown for hay and pasture. Under good man-
agement, these plantings provide excellent cover that
helps to control erosion. During long dry periods, how-
ever, yields are low.

CAPABILITY UNIT IVe-15

This unit consists of strongly sloping to steep, well-
drained to somewhat excessively drained soils of the
Chenango, Hoosic, Nassau, and Riverhead series. These
soils are on glacial outwash and glacial till uplands.
They have a gravelly, shaly, or sandy surface layer. They
are shallow or are moderately deep over bedrock or sand
and gravel.

Natural fertility is moderate or low, and reaction is
strongly acid to medium acid. Available water capacity
i1s low to moderate. Permeability is moderate or mod-
erately rapid in the subsoil. The Chenango, Hoosic, and
Riverhead soils have a rapidly permeable substratum.
Runoff is medium to rapid.

A moderate to severe hazard of erosion is the major
limitation. Droughtiness is also a hazard. Practices that
help to control erosion, increase available water to planés,
maintain a high level of fertility, and return' large
amounts of crop residue to the soil are needed.

If intensively managed, these soils are suited to most
crops grown in the county and to adapted grasses and

legumes grown for hay and pasture. Because the amount
of available water is limited and the hazard of erosion
is serious, oats and close-growing forage crops are bet-
ter suited than row crops. Close-growing crops, grasses,
and legumes should be grown most of the time. Drought-
resistant grasses and legumes should be included in seed-
Ing mixtures.
CAPABILITY UNIT IVw~44

This unit consists of poorly drained and very poorly
drained, nearly level soils of the Chippewa, Livingston,
Lyons, Norwich, and Preakness series. These soils are
in low areas on uplands and stream terraces. They formed
in glacial till and slack-water deposits.

Natural fertility is moderate to high, and reaction is
strongly acid to neutral. Available water capacity is mod-
erate to high. Permeability is slow in the subsoil in most
of these soils but is moderately rapid-in the Preakness
soil. Runoft is slow or is ponded. These soils have a high
water table during most of the year. They dry out and
warm up very slowly. If tilled or grazed when too wet,
they become compacted or cloddy.

Excessive wetness is a major limitation. All but the
Preakness soil are poorly suited to tile drainage. The
amount of surface water generally can be reduced by
open ditches and by intercepting and diverting runoff
from nearby higher areas.

Drained areas of these soils are moderately well suited
to most general farm crops commonly grown in the
county. Areas that cannot be drained are suited to per-
manent pasture and to plantings that provide food and
cover for wildlife. These soils are poorly suited to spe-
cial crops that can withstand wet conditions, but they
are suited to hay and pasture. Under intensive manage-
ment, cultivated crops can be grown occasionally. Areas
used for hay and pasture require some drainage. They
should be seeded to grasses and legumes that can tolerate

wetness.
CAPABILITY UNIT IVa-12

Colonie loamy fine sand, 3 to 8 percent slopes, the
only soil in this unit, is a deep, gently sloping, well-
drained to excessively drained soil on glacial outwash
plains and terraces, It has a loamy fine sand surface layer
and is underlain by sand.

Natural fertility is low, and reaction is strongly acid
to medium acid. Available water capacity is low. Per-
meability is moderate rapid in the subsoil. Runoff is slow
to medium, and the hazard of erosion is moderate.

Droughtiness is the major limitation. This porous soil
is easily leached of plant nutrients. Practices that in-
crease the content of organic matter, replace plant nu-
trients, and control erosion are needed.

This soil is better suited to adapted grasses and legumes
than to general cultivated crops and special crops.
Drought-resistant grasses and legumes are best suited
to hay and pasture. This soil requires intensive man-
agement. Unless irrigated, this soil is better suited to
crops that are planted early in spring and that mature
before dry periods than it is to crops that mature late
in summer. Where water is available for irrigation, vege-
tables and other high-value crops can be grown with good
results. Maintaining a high level of fertility and return-
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ing crop residue to the soil are good management prac-
tices.
CAPABILITY UNIT VIe-3

This unit consists of well-drained, very steep soils of
the Bath and Wooster series. These soils formed in glacial
till deposit.

Natural fertility is moderate, and reaction is strongly
acid to neutral. Available water capacity is moderate.
Permeability is moderately slow in the fragipan. Run-
off is rapid, and the hazard of erosion is severe.

These soils generally are not suited to cultivated crops.
Under intensive management, they are suited to adapted
grasses and legumes for hay or permanent pasture. Such
management provides an adequate level of fertility and
an adequate plant cover for erosion control.

CAPABILITY UNIT VIe-13

This unit consists of cobbly sandy loams of the Chen-
ango series. These are deep, sloping to steep, well-drained
soilslon uplands. They formed in glacial outwash ma-
terial.

Natural fertility is moderate, and reaction is medium
acid. Available water capacity is moderately low.

The steep slopes, severe hazard of erosion, and abun-
dant cobblestones make these soils unsuitable for culti-
vated crops, and only moderately suitable for forage
crops. Adapted grasses and legumes, such as alfalfa,
Ladino clover, birdsfoot trefoil, orchardgrass, and brome-
grass, are suitable under a high level of management.
Pastures can be renovated by disking, fertilizing, and
seeding instead of plowing and preparing a seedbed. The
use of tractors and other equipment is limited on the
steeper slopes. Management that maintains fertility and a
good plant cover is needed, and care should be taken so
that pastures are not overgrazed.

CAPABILITY UNIT Viw—46

This capability unit consists of nearly level, very poor-
ly drained and poorly drained soils of the Sloan and
Wayland series and Alluvial land, wet. These soils and
Alluvial land, wet, are on flood plains where stream over-
flow is frequent. They formed in alluvial material
washed from nearby uplands.

Reaction is slightly acid. Available water capacity is
high. Permeability is slow to moderate.

Excessive wetness is the major limitation. These “soils
are better suited to pastures of bluegrass, Ladino clover,
and reed canarygrass than to field crops or hay because
flooding is frequent and drainage is very poor.

Stream,overflow and excess water are the major limi-
tations. The soils are in low areas and are difficult to
drain in many places. Tile and surface drainage are
generally needed for adequate drainage. Land leveling
and smoothing have been used in places to improve sur-
face drainage.

CAPABILITY UNIT VIs-15

Only Nassau-Rock outcrop complex, 15 to 25 percent
slopes, is in this capability unit. It is 15 percent Rock
outcrop. The Nassau soil is shallow and somewhat ex-
cessively drained. It formed in material weathered from
acid slate and shale bedrock.

Reaction is strongly acid in the Nassau soil. Available
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water capacity is low. Permeability is moderate, and run-
off is rapid.

The severe hazard of erosion and shallowness to bed-
rock are the major limitations. Rock outcrop interferes
with the use of farm machinery.

This complex is suited to pasture, trees, and wildlife.
It is moderately well suited to drought-resistant grasses
and legumes, but a good stand is_difficult to establish.
Permanent pasture does not do well during dry periods
and is easily damaged by overgrazing. Maintaining ade-
quate fertility and a protective cover are management
needs. Renovating by disking, fertilizing, and . seeding
instead of by plowing is preferred because the erosion
hazard 1s so severe.

CAPABILITY UNIT VIs-19

This unit consists of very stony, gently sloping to
steep, somewhat poorly drained to well-drained soils of
the Bath, Hibernia, Lakawanna, Rockaway, Swarts-
wood, Washington, and Wurtsboro series. These soils are
on terraces and uplands. They formed in mixed glacial
till.

Natural fertility is moderate to high, and reaction is
very strongly acid to neutral. Available water capacity
is moderate. Permeability is slow to moderate in the
subsoil.

These soils are generally too stony to be suitable for
field crops or hay. They are suited to adapted trees and
other vegetation grown for wildlife. The steep slopes
are susceptible to erosion unless they are protected by
permanent vegetation. Some areas can be renovated and
reseeded to adapted grasses and legumes, but controlled
grazing is necessary fo maintain a good stand. Manage-
ment is needed that provides an adequate protective
cover.

CAPABILITY UNIT VIle-10

This unit consists of well-drained, very steep soils of
the Hazen and Palmyra series. These soils are on ter-
races and uplands.

Natural fertility is moderate to high, and reaction is
medium acid to slightly acid. Available water capacity
and permeability are moderate.

These soils are highly susceptible to erosion unless
they are protected by permanent vegetation. Their suit-
ability for crops'is limited by steepness, roughness, and
difficulty in using machinery. Some areas can be reno-
vated and reseeded to adapted grasses and legumes.
Grazing should 'be restricted during dry periods. Ladino
clover, bromegrass, orchardgrass, and alfalfa are the
better suited grasses and legumes. These soils are suited
to adapted trees and to other vegetation grown for wild-
life.

CAPABILITY UNIT VIIs-12

This unit consists of deep, well-drained to excessively
drained, gently sloping to very steep soils of the Colonie
and Otisville series. These soils are on glacial outwash
plains and terraces. They formed in stratified glacial
outwash material. )

Natural fertility is low, and reaction is strongly acid
to medium acid. Available water capacity is low. Per-
meability is moderately rapid to rapid in the subsoil. The
soils are extremely droughty.
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Most areas are woodland. These soils are susceptible to
-erosion unless a protective cover is maintained. Their use
for pasture is limited by steepness and the low available
water capacity. Maintaining sod is difficult, and care
should be taken not to overgraze pasture. Ladino clover,
red clover, orchardgrass, bromegrass, and birdsfoot tre-
foil are the better suited grasses and legumes. Adapted
trees and other vegetation can be planted for wildlife
and erosion control.

CAPABILITY UNIT VIIs-21

The soils in this unit are very stony or extremely stony,
gently sloping to very steep, well-drained to excessively
drained soils of the Bath, Lackawanna, Nassau, Oquaga,
Rockaway, Swartswood, Washington, and Wassaic ser-
les. These soils formed in material weathered from gray
shale and slate and in mixed glacial deposit.

Natural fertility is low to high, and reaction is strongly
acid to neutral. Available water capacity is low to mod-
erate. Permeability is moderately slow to moderately rapid
in the subsoil.

These soils generally are wooded and are better suited
to trees than to most other uses. Because the stone con-
tent is high, they are not suitable for cultivation and the
potential for pasture is limited. Ladino clover, red clover,
birdsfoot trefoil, orchardgrass, bromegrass, and timothy
are the most suitable pasture plants. Stoniness and steep
or very steep slopes restrict the use of these soils mainly
to timber, wildlife, recreation, or to protection of the
watershed. Timber harvests are hindered by the stones
and very steep slopes. The forest needs profection from
fire and from grazing by cattle.

CAPABILITY UNIT VIIs—45

The soils in this unit are very stony or extremely
stony, nearly level or gently sloping, deep, and somewhat
poorly drained to very poorly drained. They are soils
of the Albia, Chippewa, Lyons, Norwich, and Whitman
series. They are in low areas and depressions. They formed
in material weathered from glacial till. A1l but the Lyons
soils have a fragipan in the subsoil.

Fertility is moderate to high, and reaction is strongly
acid to mildly alkaline. Available water capacity is mod-
erate to high. Permeability is slow in the subsoil. The
water table is high during most of the year. Runoff is
slow and, at times, water is ponded.

Because the stone content is high and the water table
is high, these soils are not suited to cultivated crops, hay,
or pasture. Between the stones the soil material is gen-
erally deep and is suited to adapted trees and to plant-
ings that provide food and cover for wildlife.

CAPABILITY UNIT VIIIw-37

This unit consists only of Swamp, which occurs along
streams and drainageways, in depressions that have poor
drainage outlets, and in areas around natural ponds. The
water table is at the surface. Swamp is ponded during
most of the year. It is better suited to adapted trees and
to plantings for wildlife than to most other uses.

CAPABILITY UNIT VIIIs-23
This unit consists of extremely rocky areas and ex-

tremely stony to stony, shallow to deep, moderately steep
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to very steep soils of the Nassau, Oquaga, and Rocka-
way series. The Rock outcrop, extremely stony soils, and
steep slopes are unsuitable for crops, pasture, or commer-
cial woodland. Such land is better suited to wildlife or to
watershed protection than to most other uses.

Estimated yields

Table 2 shows, for most soils in Sussex County, the
estimated productivity index or yield rating for the prin-
cipal crops. The rating is given for two levels of man-
agement and ranges from 1, indicating the lowest yields,

to 10, indicating the highest. The index figures are con-

verted to estimated acre yields in table 3.

The yield ratings in colums A of table 2 are those ob-
tained under common management and those in columns
B are obtained under intensive management. An intensive
level of management increases the intake of water and
the available water capacity of the soils; disposes of ex-
cess water by ‘appropriate means; controls erosion; pro-
vides suitable methods of plowing, preparing seedbed,
and cultivating; controls weeds, diseases, and insects;
maintains fertility and the pH at an optimum level;
provides the trace elements, such as zinc, cobalt, man-
ganese, and copper, if they are needed; selects high-
yielding crop varieties suited to the soil; and plants, cul-
tivates, and harvests at the proper time and in the proper
way.

A common level of management, ordinarily followed
by most farmers in the county, provides some but not
all of the practices listed under intensive management,
or practices that are not adequate for the crop.

Woodland

The 1970 projection of the New Jersey Soil and Water
Conservation Needs Inventory (77) states that 217.000
acres, or about 64 percent of the total land area in Sus-
sex County, is woodland. About 25 percent of the wood-
land is in public land holdings, such as High Point State
Park, Stokes State Forest, New Jersey Fish and Game
Tracts, Newark Watershed, and Delaware Water Gap
National Recreation Area.

The average farm woodlot in Sussex County is 20
acres. Trees have been planted on some farms, but most
of the large planted areas are on State-owned or city
owned land.

Forest cover types occurring in the county include
northern hardwood, white pine-northern hardwood, hem-
lock-northern hardwood, and oak-northern hardwood.

Idle fields tend to seed naturally with aspen, redcedar,
red maple, and ash. Secondary species that occupy the
sites are black cherry, sugar maple, and oak.

Woodland groups

To assist woodland owners in planning, the soils of
Sussex County have been assigned to five woodland suit-
ability groups. Each group is made up of soils that have
similar potential productivity, similar limitations and
hazards, and similar suitability for kinds of trees. The
woodland suitability groups in the county are briefly
described in table 4. The table also shows the potential
productivity, the limitations and hazards, and the trees
suitable for each group. To find the names of the soils in
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TasLe 2.—Estimated yield indez of principal crops on arable soils under two levels of management

[Ratings range from 1, the lowest, to 10, the highest. Yield equivalents for numerical ratings are listed in table 3. Figures in columns A
indicate the yields obtained under common management; those in columns B indicate the yields obtained under the best current
management. Absence of a figure indicates the crop generally is not grown on the soil specified]

Corn Hay
Oats
Soil Grain Silage Alfalfa-grass | Clover-grass
A B
A B A B A B A B
Albia gravelly loam, 3 to 8 percent slopes____ ... ____.___ 1 3 1 - 2 P R 4 6 7 8
Albia gravelly loam, 8 to 15 percent slopes__ ... ____ 1 3 2 - I DR D 4 6 7 8
Atherton loam _ _ _ . ieaoaao 1 3 1 3 4 [ 200 IR P 7 8
Bath loam, 3 to 8 percent slopes.__ oo 5 6 5 6 8 9 6 7 9 10
Bath loam, 8 to 15 percent slopes. - - _ . _ oo -_-- 4 5 4 5 8 9 6 7 9 10
Bath gravelly loam, 15 to 25 percent slopes__ ... _._____ 3 5 3 5 6 8 5 6 7 8
Braceville gravelly sandy loam, 0 to 3 percent slopes_______.._. 6 7 6 7 8 9 7 8 9 10
Braceville gravelly sandy loam, 3 to 8 percent slopes_.______.. 5 6 5 6 8 9 7 8 9 10
Chenango gravelly fine sandy loam, 3 to 8 percent slopes. _..__ 4 5 4 5 8 9 6 7 7 8
Chenango gravelly fine sandy loam, 8 to 25 percent slopes_ ... 3 4 3 4 7 8 6 7 7 8
Chenango cobbly sandy loam, 3 to 15 percent slopes________-- 2 3 2 3 7 8 5 6 6 7
Chenango cobbly sandy loam, 15 to 35 percent slopes_ . ... _|______| - |aaooo|aaaaa- 6 7 4 5 5 6
Chippewa silt loam, 3 to 8 percent slopes_________________-._- 2 4 2 4\ |- 4 6 3 4
Colonie loamy fine sand, 3 to 8 percent slopes___ . ________..--|__.__.. 3 |- b2 2 5 |ooo-a 41 ... 4
Colonie loamy fine sand, 8 to 15 percent slopes______ .. .- -_| ____. 3 |_.-- 3 |- 5 |- 4 |____. 4
Fredon loam, 0 to 3 percent slopes____________ - ____-. 4 6 4 6 | o|oo- 4 6 9 10
Fredon loam, 3 to 8 percent slopes____________ . -_-_ 4 6 4 6 |- 5 7 9 10
Halsey loam . - _ e 3 6 3 6 5 8 |_..-- 6 6 9
Hazen gravelly loam, 0 to 3 percent slopes________ ... 7 8 7 8 9 10 7 8 9 10
Hazen gravelly loam, 3 to 8 percent slopes._.__ ... __._..__- 7 8 7 8 9 10 7 8 9 10
Hazen gravelly loam, 8 to 25 percent slopes___ . ____ .. _.___ 5 7 5 7 7 9 5 7 8 9
Hero loam, 0 to 3 percent slopes_ .. .. . oo aaam- 6 7 6 7 8 9 6 7 9 10
Hero loam, 3 to 8 percent slopes_. - _______ - .- 6 7 6 7 8 9 6 7 9 10
Hibernia gravelly loam, 3 to 8 percent slopes._.____ ... 5 7 5 7 7 9 5 7 9 10
Hoosic gravelly loam, 3 to 8 percent slopes__._____ .. -._- 5 6 5 6 8 9 7 8 9 10
Hoosic gravelly loam, 8 to 25 percent slopes______ ... .. 3 5 3 5 6 8 5 7 8 9
Lyons silt loam_ oo 2 4 2 4 e 4 5
Middlebury loam . .. oo 6 8 6 8 8 10 6 8 9 10
Nassau rocky silt loam, 3 to 8 percent slopes_- ... 1 2 1 2 5 6 3 4 3 4
Nassau rocky silt loam, 8 to 15 percent slopes._ ... .. _-- 1 2 1 2 5 6 3 4 3 4
Palmyra gravelly fine sandy loam, 0 to 3 percent slopes.. ... 6 7 6 7 8 9 7 8 9 10
Palmyra gravelly fine sandy loam, 3 to 8 percent slopes- ... -- 6 7 6 7 8 9 7 8 9 10
Palmyra gravelly fine sandy loam, 8 to 25 percent slopes.. - 5 6 5 6 7 8 6 7 6 7
Pompton fine sandy loam, 0 to 3 percent slopes____ ... 5 7 5 7 6 8 6 8 8 10
Preakness sandy loam__ .- 1 4 1 - NN IR PR DI 7 9
Raynham silt loam, 0 to 5 percent slopes______________-___.-- 3 5 3 5 3 5 3 5 7 8
Riverhead sandy loam, 3 to 8 percent slopes_ ... ____-_-- 5 6 5 6 7 8 7 8 6 7
Riverhead sandy loam, 8 to 25 percent slopes_ . ______.._.__-_-_ 4 5 5 6 7 8 7 8 6 7
Rockaway gravelly loam, 3 to 8 percent slopes_ .. _____ .-~ 5 6 5 6 8 9 7 8 9 10
Rockaway gravelly loam, 8 to 15 percent slopes_ - _..____ ... 4 5 4 5 8 9 6 7 9 10
Rockaway gravelly loam, 15 to 25 percent slopes_ _____ ... 2 4 2 4 6 8 4 6 7 9
Swartswood gravelly loam, 3 to 8 percent slopes____._____._-- 5 6 5 6 9 10 7 8 9 10
Swartswood gravelly loam, 8 to 15 percent slopes__ ... 4 5 4 5 8 9 7 8 9 10
Swartswood gravelly loam, 15 to 25 percent slopes._ ... -_-- 2 4 2 4 5 7 5 7 5 8
Unadilla very fine sandy loam, 0 to 3 percent slopes___ . __-.-- 7 8 5 6 9 10 7 8 9 10
Unadilla very fine sandy loam, 3 to 8 percent slopes__ _ ... 7 8 5 6 9 10 7 8 9 10
Valois shaly loam, 3 to 8 percent slopes.__ . .. _ .. __ . ~o-- 5 6 5 6 8 9 6 7 9 10
Valois shaly loam, 8 to 15 percent slopes__._ .. __ ... .- 4 5 4 5 8 9 6 7 9 10
Valois shaly loam, 15 to 25 percent slopes__.___________._ .- 2 4 2 4 6 8 4 6 7 9
Wallkill silt loam - - o e e 4 6 4 6 |- 4 I 7 9
Washington loam, 3 to 8 percent slopes______ . ________._ .-~ 8 9 8 9 9 10 8 9 8 9
Washington loam, 8 to 15 percent slopes.__._ .- .. .. _-_-- 8 9 8 9 9 10 8 9 8 9
Washington loam, 15 to 25 percent slopes_ ... o oo .- 6 8 6 8 7 9 6 8 6 8
Washington-Wassaic complex, 3 to 15 percent slopes__ ... 7 8 7 8 8 9 8 9 8 9
Washington-Wassaic complex, 15 to 25 percent slopes_._ ... 6 7 5 6 7 8 7 8 7 8
Wassaic silt loam, 3 to 15 percent slopes_____ ... ____ ... 6 7 6 7 8 9 7 8 8 9
Wassaic silt loam, 15 to 30 percent slopes__ . ..o ... 5 6 5 6 7 8 6 7 8 9
Wooster loam, 3 to 8 percent slopes. ... ..-- -5 6 5 6 8 9 6 7 9 10
Wooster loam, 8 to 15 percent SI0peS_ - - - - oo cocoooooooooo 5 6 5 6 8 9 6 7 9 10
Wooster loam, 15 to 25 percent slopes. ..o . ... 3 5 3 5 6 8 4 6 6 8
Wurtsboro gravelly loam, 3 to 8 percent slopes_ .. _______._.-_ 4 5 4 5 7 8 6 7 7 8
Wurtsboro gravelly loam, 8 to 15 percent slopes._.__.___ .- 3 4 3 4 6 7 6 7 7 8
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TaBLE 3.—Y4eld conversion table

[The symbol > means more than]'

Corn Hay
Rating QOats
Grain Silage Alfalfa- Clover-

grass grass

Bu. Tons Bu. Tons Tons
1t 50-60 10-12 [ 35-40 1.0-1.5 | 1..2-1.5
2 . 60-70 12-14 | 40-45 1..5-2. 0 1.5-1. 8
F> S 70-80 14-16 | 45-50 | 2.0-2.5 1.8-2.0
: S 80-90 16-18 | 50-55 | 2.5-3.0 2.0-2.2
| S 90-100 18-20 | 55-60 | 3.0-3.5 2.2-2. 5
[ S 100-110 | 20-22 | 60-65 | 3.5-4.0 2.5-2. 8
(R 110-120 | 22-24 | 65-70 | 4.0-4.5 2.8-3.0
8 e 120-130 | 24-26 | 70-75 | 4.5-5.0 3.0-3. 2
¢ I 130-140 { 26-28 | 75-80 | 5.0-5.5 3.2-3.5
100 >140 >28 >80 >5.5 >3.5

1 A rating of 1 can be less than the yield shown.

each group, refer to the “Guide to Mapping Units” at
the back of this survey. Yields for the range of site in-
dexes, or productivity, are shown in table 5.

Awverage site index is the height attained by dominant
trees at 50 years of age in a well-managed stand, natural
or planted, that has not been subject to disease, insect
infestations, or fire damage. Because site index plots in
the county were not available for many of the soils and
kinds of trees, information on soils in other areas was
used to estimate the site index classes.

Each woodland group is identified by a three-part
symbol, for example, 201. The first element of the symbol
is a number that indicates potential productivity of the
soils in the group. It is based on the average site index.

The second element of the symbol is a letter that de-
notes the subclass, or an important soil property that
imposes a moderate or severe hazard in woodland use
and management. The letter 2 denotes stoniness or rocki-
ness; w, excessive wetness; ¢, toxic substances; d, restricted
roots; ¢, clayey soils; s, sandy soils; f, fragmental or
skeletal soils; 7, relief or slope; o, slight or no limitations.

Suitable species listed in table 4 are the kinds of native
trees that should be favored in management and the
kind of trees that are suitable for planting.

The third element of the symbol is a numeral that
indicates the degree of hazard or limitation and general
suitability of the soils for certain kinds of trees.

Erosion hazard is rated according to the risk of ero-
sion on well-managed woodland that is not protected by
special practices. It is slight if only a small loss of soil
is expected, even when trees are harvested. The erosion
hazard is moderate if runoff is not controlled, the plant
cover is not adequate for protection, and a moderate
loss of soil is expected. Where the erosion hazard is
moderate, erosion control is needed on skid trails and
logging roads immediately after trees are harvested. The
erosion hazard is severe if steep slopes, rapid runoff, and
slow infiltration and permeability make the soil sus-
ceptible to severe erosion. In these areas harvesting and
other logging should be done across the slope as much
as possible. It is advisable to lay out skid trails and log-

ging roads on mild slopes so that excess water can be
disposed of safely during logging. Immediately after
logging, erosion control is needed on both the logging
roads gnd the skid trails.

Equipment restriction rvefers to steep slopes, stones,
excess |[water, and other factors that limit the use of
ordinary equipment in pruning, thinning, harvesting,
and other woodland management. The rating is slight
if there are very few limitations on the type of equip-
ment or the time of year that the equipment can be used.
It is moderate if slopes are moderately steep, if heavy
equipment is restricted by wetness during the wettest pe-
riods, or if the equipment moderately damages the roots.
It is squere if many types of equipment cannot be used,
if the [time equipment cannot be used is more than 3
months in a year, or if the use of the equipment severely
damagps tree roots and the structure of the soils.

Seedling mortality refers to the loss of naturally occur-
ring or planted seedlings as influenced by kinds of soil
or toppgraphic conditions when plant competition is not
a limiting factor. Seedling mortality is slight if less than
25 perncent of the seedlings are expected to die. It is
moderate if the percentage is between 25 and 50 percent.
Seedling mortality is severe if more than 50 percent of
the seddlings are expected to die.

Plant competition refers to the rate at which brush,
grass, land undesirable trees are likely to invade. Plant
competition is slight if unwanted plants do not prevent
adequgte natural regeneration and early growth or do
not interfere with the growth of planted seedlings. It is
modergte if competing plants delay but do not prevent
establishment of a normal fully stocked stand by natural
regenepation or from planted seedlings. Competition is
severe 1 natural or artificial regeneration is not adequate
and intensive site preparation and maintenance, includ-
ing weeding, are needed.

Windthrow hazard is rated on the basis of character-
istics that affect the development of roots and the firm-
ness that the roots anchor the trees so that they resist
the folce of the wind. The windthrow hazard is slight
if no grees are expected to be blown down in commonly
occurring winds. It is moderate if roots hold the tree
firmly| and the tree is stable except when the soil is
excessjvely wet and the velocity of the wind is high. The
hazard is severe if the soil and tree roots do not give
enough stability to keep trees from blowing over during
moderpte or high winds or when the soil is very wet,
and iff individual trees are likely to be blown over when
they are released on all sides.

Wildlife *

Susgex County has abundant and varied wildlife re-
sourcei enjoyed by residents and visitors thronghout the
year. The high population of deer, rabbits, and song-
birds tan readily be observed from roads and rural resi-
denced. In areas open for hunting relatively good suc-
cess i enjoyed for deer and rabbits. Pheasants are also
found|in farming areas and in the vicinity of areas regu-
larly gtocked for hunting. Many birds help in controlling

*Prepared by EUGENE A, WHITAKER, biologist, Soil Conserva-
tion Service.
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insect pests, and others consume large quantities of weed
seeds. Predators, such as skunks, foxes, hawks, and owls,
in addition to being an interesting part of the environ-
ment, help to keep small rodents in check.

The varied relief and fields in early stages of succes-
sion now provide generally good wildlife habitat. Urbani-
zation and the continuing reversion of open fields to
brush and trees are eradually reducing the amount and
variety of quality wildlife habitat. Only a few large
areas support wetland wildlife. Geese and ducks are
common on the lakes and ponds in the county, and in
larger numbers in fall and spring. The lakes and ponds
also provide fishing.

The suitability of the soil in providing habitat is one
of the important factors to be considered in producing
desired populations of wildlife, and it can be a valuable
planning tool (7). Evaluating other important factors,
such as present land use and existing wildlife popula-
tions, requires onsite investigation. The information in
this section, however, can be used along with a knowl-
edge of habitat requirements of wildlife species in plan-
ning specific developments.

This section deals with the kinds of soil and kinds
of plants and water developments that make up wildlife
habitat. Knowing the properties of named kinds of soil
makes it possible to predict the suitability of different
kinds of plant cover and water management.

Elements of wildlife habitat

Each soil in Sussex County is rated in table 6 accord-
ing to its potential for improving, maintaining, or cre-
ating specific wildlife habitat elements.

Grain and seed crops are domestic grain or other seed-

producing annuals planted to produce wildlife food.

Examples are cord, grain sorghum, wheat, millet, and
buckwheat.

Domestic grasses and legumes are perennial grasses and
herbaceous legumes that are planted for wildlife cover
and food. Examples are fescue, switchgrass, orchard
grass. trefoil, crownvetch. and clovers.

Wild herbaceous plants are native or naturally estab-
lished dryland grasses and forbs (inclnding weeds) that
provide food and cover for wildlife. Examples are panic-
orasses, wildrye. foxtail, barnyard grass, beggartick,
pokeweed, and dandelion.

Hardwood and coniferous trees and their associated

woody understory plants provide wildlife cover or food
in the form of browse, nuts, buds, seeds. fruit, fruitlike
cones, or foliage. In the uplands common trees are juni-
pers, pines, oaks. beech, hickory, vellow-poplar. dogwood,
sassafras, and black birch. In the lowlands the most com-
mon trees are pin and swamp oaks; beech; maple; sassa-
fras, and birch. Examples of woody understory species
are high bush blueberry, sweet pepper bush, viburnums,
eldergreenbrier, blackberry. grape, sumac, bayberry, and
honeysuckle. Antumn-olive, pyracantha, Amur honey-
suckle, and other shrubs that can be readily planted to
provide cover and winter food are also included in this
aroup.

Wetland food and cover plants are annual and peren-
nial wild herbaceous plants on moist to wet sites, exclu-
sive of submerged or floating aquatics, that produce food

or cover used extensively by wetland forms of wildlife.
Examples are smartweed, wild millet, rushes, sedges, cut-
grass, and cattails.

Shallow-water arcas are areas of surface water less
than 5 feet deep that are useful to wildlife. They may
be natural wet areas or those created by dams or levees
or other water-control devices. Examples are muskrat
marshes, waterfowl feeding areas, wildlife ponds, and
beaver ponds.

A rating of good signifies that soil conditions are fav-
orable for the establishment, maintenance, and vigorous
growth of a wide variety of climatically adapted species
and that expected growth rates and seed production are
above average. In shallow-water areas, it means soil
conditions are favorable for natural wet areas that re-
main ponded for long periods or for the construction and
maintenance of shallow-water areas requiring control of
water levels.

A rating of fair signifies that soil conditions are gen-
erally favorable for climatically adapted species, but some
management, such as protection from erosion, fertiliza-
tion, or periodic renovation, is needed, especially for an-
nuals. Expected growth rates and seed production are
above average but can be high for certain species. For
shallow-water areas, it means that soil conditions some-
what limit natural wet areas because water levels are
unreliable or that creating or maintaining the shallow-
water area is difficult. '

A rating of poor signifies that soil conditions severely
limit the number of species and make planting, reno-
vation, or management difficult. Expected growth rates
and seed production are below average except for possi-
bly one or two species, and low food value perennials
are dominant. For shallow-water areas, it means that
soil conditions severely limit the management and con-
struction and that the desired water control is difficult
to maintain.

A rating of wery poor signifies that soil conditions are
such that few or no species of value to wildlife can be
established or will grow naturally except under very in-
tensive and generally impractical management. Wetland
plants do not grow on soils that are rated very poor,
and soil conditions for shallow water areas make it im-
possible or impractical to obtain sufficient water con-
trol to be of value to wildlife.

A combination rating using a weighted average of
the habitat element ratings will show the approximate
suitability of a soil for producing a desirable habitat for
a given kind of wildlife. Such a rating is general. It
does not take into account the position of the mapped
soil to surrounding vegetation, artificial drainage, or
present land use. In planning a specific area, the rating
must be considered with the ratings for the specific ele-
ments and information from an onsite evaluation.

Kinds of wildlife

Table 6 also shows the snitability for openland, wood-
land and wetland wildlife. The levels of suitability are
expressed as follows:

Glood means that habitat is easily improved, main-
tained, or created. There are few or no soil limitations in
habitat management and satisfactory results can be ex-
pected.
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TaBLE 4.—Wood crops and

Woodland groups, soil series, and
map symbols

Species to be favored—

In existing
stands

For planting

Group lol: Deep, well-drained soils that have high
available water capacity and slopes of less than
15 percent.

Middlebury: Md,
Washington: WhB, WhC, WkC, WIC,

Group 1rl: Deep, well-drained soils that have high
available water capacity and slopes of more than
15 percent.

ashington: WhD, WkD, WID.
Group 201: Deep and moderately deep soils that

have moderate available water capacity and slopes
of less than 15 percent.

Chenango: ChB, CIC.

Palmyra: PaA, PaB.

Wassaic: WmC.

Wooster: WsB, WsC.

Group 2rl: Deep and moderately deep soils that
have moderate available water capacity and slopes
of more than 15 percent.

Chenango: ChD, CID.

Hibernia: HnD.

Palmyra: PaD.

Wassaic: WmD.

Wooster: WsD, WsE.

Group 2wl: Deep soils that have moderately high
seasonal water table.
Hibernia: HmB, HnB.
Pompton: PvA,

Group 3o01: Deep soils that have dominantly moder-
ate or low available water capacity and slopes of
less than 15 percent.

Bath: BaB, BaC, BgB.
Braceville: BrA, BrB.
Hazen: HfA, HfB.

Hero: HkA, HkB.

Hoosic: HoB.

Lackawanna: SxB.
Riverhead: RhB.
Rockaway: RoB, RoC.
Swartswood: SwB, SwC, SxB.
Unadilla: UnA, UnB.
Valois: VaB, VaC.
Wurtsboro: WtB, WtC, WuB.

Group 3rl: Deep soils that have moderate or low
available water capacity and slopes of more than

15 percent.
Bath: BfD, BfE, BgD, BgE.
Hazen: HfD, HgE.
Hoosic: HoD.
Lackawanna: SxD, SxE.
Riverhead: RhC.
Rockawayv: RoD, RpD, RpE.
Swartswood: SwD, SxD, SxE.
Valois: VaD.

Wurtsboro: WuC.

Average site
index
Upland oaks: 85-+___.__
Yellow-poplar: 95+4+____
Upland oaks: 85-____.
Yellow-poplar: 95+ ____
Upland oaks: 75-85__._.
Upland oaks: 75-85.____
Upland oaks: 75-85_____
Upland oaks: 65-75____
Upland oaks: 65-75____

Red oak, yellow-poplar,
white ash, black
walnut.

Upland oaks, yellow-
poplar, white ash,
black walnut.

Upland oaks, white ash,
yellow-poplar.

Upland oaks, white ash,
yellow-poplar.

Upland oaks, pin oak,
white ash, yellow-
poplar.

Upland oaks, yellow-
poplar, white ash.

Upland oaks, white ash,
yellow-poplar.

Oak, yellow-poplar,
black walnut, white
pine, black locust.

Yellow-poplar, black
walnut, white pine,
oaks.

White pine, larch,
Austrian pine, Norway
spruce.

White pine, larch,
Austrian pine, Norway
spruce.

White pine, larch_ _______

White pine, larch,
Austrian pine, Norway
spruce,

White pine, larch,
Austrian pine, Norway
spruce.
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Management
Erosion Equipment Seedling Plant Windthrow
hazard restrictions mortality competition hazard
Slight. - - oo __._ Slight__ . Slight_ ... _____ Moderate ..o e __ Stight.
Moderate_ .- _______. Moderate - . ... Slight .o Moderate ... _____ Slight.
Slight . - o oo Slight__ - Slight__ ... Moderate. .- Slight.
Moderate_ ... -______ Moderate .- oo __. Slight. oo Moderate - ... ____ Slight.
Slight . - oo oo Moderate. ... _____ Slighto ..o Severe. . - cococeeeeo Slight.
Slight - - ____ Slight_ - Slight__ .- Slight - . Slight.
Moderate. ... _____ Moderate .. .o _.....| Slight______ . _______ Slight . - Slight.
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TaBLE 4.—Wood crops and

Woodland groups, soil series, and
map symbols

Average site

Species to be favored—

index

In existing
stands

For planting

Group 3x1: Extremely stony or rocky, gently sloping
to steep soils.

Oquaga: OmB, OmD, OrD.
Rockaway: RrD.
Rock outcrop: RtE, RvE.
Wassaic: WnD.

Group 4s1: Sandy soils that have low available water

capacity and slopes ranging from 3 to 35 percent.
Colonie: CoB, CoC.
Otisville: OtC, OtD.

Group 4wl: Deep soils that have moderately high
or high seasonal water table on uplands or flood
plains.

Albia: AiB, AIC,

Atherton: At.

Fredon: FrA, FrB.

Preakness: Pw.

Raynham: RaB.

Sloan: Sm.
Wayland: Sm.

Group 5d1:
Nagsau:

Shallow soils over slate or shale bedrock.
NaB, NaC.

Group 5wl: Deep soils that have seasonal or con-

stantly high water table.
Alluvial land, wet: Ar.
Carlisle: Ca.
Chippewa: CnB.
Halsey: Ha.
Lyons: Ly, Lz.
Norwich: NhA, NoA.
Swamp: Sp.
Wallkill: Wa.
Whitman: Wo. -

Group 5x1: Extremely stony or rocky soils, gently
sloping to steep.
Albia: AmB.
Chippewa: CmB.
Nassau: NfD, NfE, Ng.
Rock outcrop: RsF.

Upland oaks: 65-75____
Upland oaks: 55-65..__
Upland oaks: 55-65___.
Upland oaks: <55__.__

Northern hardwoods:

<52.

Upland oaks: 55+

Upland oaks, white ash._.

Upland oaks

Pin oak, white ash, red
maple, walnut.

Uplands oaks, white ash..

White ash, walnut, red

spruce.

Upland oaks and associ-
ated hardwoods.

White pine

White pine, larch________

Pin oak, red gum._._____

White pine, larch________

Generally not feasible____

Planting limited to non-
rocky areas, pines.
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Management,
Erosion Equipment Seedling Plant Windthrow
hazard restrictions mortality competition hazard
Slight— - o ooooo oo T Slight - - oo oo Slight - oo Slight.
Slight to moderate._. .. Slight to moderate...___. Slight to moderate____.__ Slight_ - ... Slight.
Slight . - .. ____.__ Severe. - .o Severe. - ... SeVere. - oo Severe.
Slight - - - Slight oo oo Severe. oo Moderate - -oooeo____ Moderate.
Slight - - .o ___._._. Severe. - o oooooooo- Severe. - - ___-_- Severe- . oo Severe.
Slight - oo Severe. - oo ___ Moderate .. ... Severe. - o eocooooao_- Slight.
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TaBLE 5.—Yuelds from upland oaks and yellow-poplar in
Jully stocked, natural stands

Merchantable volume
Site Age of o
index stand
Upland oaks Yellow-poplar
Years Board feet Cords Board feet Cords

50 30 300 6 | |eoo
40 1, 300 13 oo |

50 2, 900 19 |- | .

70 7, 400 30 oo

60 20 oo | e
30 800 10 900 8

40 2, 900 19 2, 400 15

50 5, 700 26 5, 100 21

70 11, 600 b2 1¢ I SN

70 P24 R 600 7
30 1, 600 15 2, 400 15

40 5, 000 25 5, 100 23

50 8, 800 33 10, 300 31

70 16, 000 47 ||

80 20 | 1, 100 10
30 3, 000 20 4,900 21

40 7, 800 31 10, 200 31

50 12, 400 41 16, 000 41

70 21, 000 51 2 P

90 20 oo | 1, 800 13
30 4, 600 24 7, 800 27

40 10, 800 37 14, 800 39

50 16, 000 48 22, 100 52

70 26, 200 65 oo | -_

100 20 o 3, 100 17
30 oo | 11, 000 32

40 || . 19, 600 47

L5 0 Y I 29, 100 62

0 e e oo e

Fair means that habitat can be improved, maintained,
or created on these soils, but moderate soil limitations
affect habitat management or development. A moderate
intensity of management and fairly frequent attention
may be required to ensure satisfactory results.

Poor means that habitat can be improved, maintained,
or created on these soils, but the soil limitations are
severc. Iabitat management may be difficult and expen-
sive and require intensive effort. Results are questionable.

T7ery poor means that it is impractical to attempt to
improve, maintain or create habitats under prevailing
soil conditions. Unsatisfactory results are probable.

Openland wildlife are pheasant, meadowlark, field
sparrow, killdeer. cottontail rabbit, red fox, woodchuck,
and other mammals and birds of crop fields, pastures,
meadows, lawns, and areas overgrown with grasses, herbs,

“ gshrubs, and vines.

About 10 percent of the acreage in the county is nat-
urally good for the development of habitat for openland
wildlife. These are generally the good agricultural soils,
such as Bath loam and the gently sloping phases of
Wooster loam. These soils are also good for urban uses.
Avreas abandoned from farming naturally revert to brush
and trees. About 10 percent is fair. This acreage consists

of soils that have impaired drainage, such as Alluvial
land; steeper phases of good deep soils like Riverhead
sandy loam; and somewhat droughty soils like Hoosic
gravelly loam. On these soils some difficulty is to be ex-
pected in establishing and maintaining "annual food
plants. About 65 percent of the county is poor for open-
land wildlife habitat development. This acreage is slop-
g, rocky, and poorly drained. Very poorly drained
Swamp and Whitman soils and Rock outcrop are rated
Very poor. _

Woodland wwildlife are ruffed grouse, woodcock,
thrushes, vireos, woodpeckers, squirrel, grey fox, raccoon,
white-tailed deer, and other mammals and birds of
wooded areas containing cither hardwood or coniferous
trees and shrubs, or a mixture of both.

About 40 percent of the county consists of deep soils
that have high or moderate available water capacity, such
as Washington, Wooster, and Wurtshoro soils, and are
rated good for development of woodland habitat. Approx-
imately 25 percent is rated fair. These soils are the poorly
drained Atherton loam and Fredon loam. About 25 per-
cent 1s rated poor. About 10 percent is droughty or very
poorly drained and is rated very poor.

Wetland wildlife ave ducks, geese, herons, shore birds,
kingfishers, muskrat, mink, beaver, and other mammals
and birds of swampy, marshy, or open-water areas.

About. 75 percent of Sussex County is not suited to the
development of habitat for wetland wildlife. About 10
percent, the flat poorly drained Carlisle muck, Swamp,
and Preakness soils, 1s rated good. About 10 percent,
the poorly drained. slightly sloping Atherton and Way-
land soils is fair. Only 5 percent of the county is rated
poor.

Engineering Uses of the Soils ®

This section is useful to those who need information
about soils used as structural material or as foundation
upon vwhich structures are built. Among those who can
benefit from this section are planning commissions, town
and city managers, land developers, engineers, contrac-
tors, and farmers.

Among properties of soils highly important in engi-
neering are permeability, strength, compaction charac-
tevistics, soil drainage condition, shrink-swell potential,
grain size, plasticity, and soil reaction. Also important
are depth to the water table. depth to bedrock, and soil
slope. These propertics, in various degrees and combina-
tions, affect construction and maintenance of roads, air-
ports, pipelines. foundations for small buildings, irriga-
tion systems, ponds and small dams, and systems for dis-
posal of sewage and refuse.

Information in this section of the survey can be helpful
to those who—

1. Select potential residential, industrial, commer-
cial, and recreational arcas.

2. Evaluate alternate routes for roads, highways,
pipelines, and underground cables.

8. Secek sources of gravel, sand, or clay.

®JAMES W, STINGEL, engineer, Soil Conservation Service, helped
prepare this section. .
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TaBLE 6.— Potential of soil for elements of wildlife habitat and kinds of wildlife
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Blements of wildlife habitat Kinds of wildlife
wild Hard- Wet-
Soil series and map symbols Grain | Grasses | herba- | wood land |Shallow-
and and ceous and food water Open- | Wood- | Wet-
seed |legumes| upland | conif- and |develop-| land land land
crops plants erous cover ments
trees plants
bia
AIB, AlC. . e Poor.__| Fair___| Fair___| Fair___.| Poor___| Very Fair_ .| Fair.__| Very
poor. poor.
Am B o e Very Very Fair_.__| Fair___| Poor___| Very Poor___| Fair___| Very
poor. poor. poor. poor.
Alluvial land, wet: Ar_ .- Very Poor.__| Poor.._| Poor.__| Good__| Good._| Poor.._{ Poor__.| Good.
poor.
Atherton: At_ _ e Poor.._! Fair.__| Fair___| Fair___| Good..| Fair_._| Fair___| Fair___| Fair.
Bath:
BaB, BaCo o e Fair.__| Good__| Good._| Good__| Very Very Good._| Good_.| Very
poor. poor. poor.
BfD i Poor_._| Fair__._| Good._.| Good-_{ Very Very Fair___| Good._| Very
- poor. poor. poor.
BfE o e Very Fair___.| Good__.| Good-.| Very Very Poor...| Good__| Very
poor. poor. | poor. poor.
BgB, BgD, BgEo - Very Poor__.| Good..| Good__| Very Very Poor.__| Good__| Very
poor. poor. poor. poor.
Braceville:
BrA e Tair.._| Good._| Good._| Good-_| Poor_.__{ Poor.-.| Good__| Good.-_| Poor.
Br B e Fair.__| Good._.| Good._| Good_.| Poor_._| Very Good._| Good_.| Very
poor.’ poor.
Carlisle:  Ca e Very Poor.._| Poor.__| Poor.__| Good._| Good__| Poor.__! Poor__.| Good.
poor.
Chenango
Ch B e e Good__| Good._{ Good_.| Good._| Very Very Good__| Good_._| Very
. poor. poor. poor.
ChD, CIC . - e Fair___| Fair___| Good__.j Good__| Very Very Fair.__.| Good__| Very
poor. poor. poor.
CID o e Poor.._| Fair.__| Good_._| Fair___| Very Very Fair.__| Fair.__| Very
i poor. poor. poor.
Chippewa
MB e e Very Very Fair_.__| Fair_.__| Poor_._| Very Poor..__| Fair.__| Very
poor. poor. : poor. poor.
CN B o e Poor___| Fair-__| Fair___| Fair.__| Poor_._| Very Fair.._| Fair___| Very
poor. poor.
Colonie: CoB, CoCoo oo Poor.__| Fair._.| Far_._| Poor__.} Very Very Fair___| Poor___| Very
poor. poor. poor.
Fredon
F P A e Poor...| Fair.__| Fair.__| Fair-._| Good._| Fair.._| Fair___| Fair___} Fair.
FrB o e Poor._.| Fair___! Fair___| Fair.._| Poor__.| Very Fair___| Fair_._.| Very
pooT. poor.
Halsey: Ha_ oo Very Poor._.| Poor...| Poor.__| Good..| Good._| Poor...| Poor._.| Good.
poor. :
Hazen:
HfA, HEB oo oo Fair.._| Good..| Good._.| Fair___| Very Very Good__| Fair._.| Very
poor. poor. poor.
HED o oo e Poor.__.| Fair___| Good._| Fair.__| Very Very Fair___| Fair_._| Very
poor. poor. poor.
HE B e oo Very Poor_._| Fair___| Fair___| Very Very Poor___| Poor...| Very
poor. |- poor. poor. poOT.




56

SOIL SURVEY
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l

Elements of wildlife habitat

Kinds of wildlife

. Wild Hard Wet
Soil series and map symbols Grain | Grasses | herba- | wood land |Shallow-
and and - ceous and food water Open- | Wood- Wet-
seed |legumes{ upland | conif- and |develop-| land land land
crops plants erous cover ments
trees plants
Hero: ‘
HK A e Fair.._| Good._j Good__| Good__| Poor_..{ Poor___| Good__| Good__| Poor.
HK B e Fair___| Good__| Good._| Good-.| Poor.._| Very Good._| Good__| Very
poor. poor.
Hibernia: )
Hm B o e Fair___| Good._| Good._.| Good._| Poor.__| Very Good.-_| Good.__| Very
poor. poor.
HnB, HnD oo Very Poor__.| Good-_| Good_-_{ Poor___| Very Poor___| Good._| Very
poor. poor. poor.
Hoosic: HoB, HoDoo o oo ___ Poor.__| Fair___| Fair._._| Fair__.| Very Very Fair.__| Fair___| Very
poor. poor. poor.
Livingston: Lv.._ ... Very Poor___| Poor___j Poor.._| Good..| Good..| Poor...| Poor.__| Good.
poor.
Lyons:
LY e e e e e Very Poor___| Poor.__| Poor...| Good._| Good._| Poor___| Poor.__| Good.
poor.
Lz e Very Poor___| Poor...| Poor...| Good._| Fair___! Poor___| Poor___.| Fair.
poor.
Middlebury: Md_o. ... Fair___| Good._| Good._| Good-_| Fair.__| Fair___| Good__| Good..| Fair.
.Nassau:
NaB, NaC_ ___ .. Poor___} Poor__.| Fair___| Poor_..| Very Very Poor___| Poor.._| Very
) poor. poor. poor.
NFD, NFE, Ngoo oo e Very Very Fair.__.| Poor_._| Very Very Poor.__| Poor___| Very
poor. poor. poor. poor. poor.
Norwich:
Nh A e Very Poor_..| Poor___| Poor...| Good..| Good._{ Poor._._| Poor.__| Good.
poor.
No A e Very Poor.__{ Poor.__.| Poor___| Good._| Fair_.__{ Poor.__| Poor__.| Fair.
poor.
Oquaga: OmB,OmD,OrD. o _____ Very Very Fair___| Fair___| Very Very Poor___| Poor.__| Very
poor. poor. poor. poor. poor.
Otisville: OtC, OtD. .. o .. Very Poor___| Fair._.| Poor__._} Very Very Poor___| Poor.__| Very
poor. poor. poor. poor.
Palmyra:
. PaA, PaB____ L ___.__ Good._| Good__.| Good..| Good._.| Very Very Good__| Good..| Very
poor. poor. poor.
PaD o ___ Poor___| Fair___| Good_.| Good._| Very Very Fair___| Good._| Very
. poor. poor. poor.
Pompton: PvA_ .. Fair___, Good._| Good._| Good__| Fair.__| Poor.__| Good__| Good._| Poor.
Preakness: Pw__.__ . __. Very Poor___| Poor___{ Poor__.| Good_.| Good_.| Poor___.| Poor.__| Good
poor.
Raynham: RaB__ . ___ . _______ Fair___| Fair___| Fair___| Good..| Poor:__| Very Fair.__| Fair___| Very
poor. poor.
Riverhead: RhB, RhC..____._.________________ Good._| Good._.| Good-_| Good..| Very Very Good._.| Good._| Very
poor. poor. poor.
Rockaway:
RoB, RoCo e Fair___| Good._| Good._| Good._| Very Very Good_ .| Good..| Very
poor. poor. poor.
RoD o Poor_._| Fair_.__| Good..| Good._.| Very Very Fair.__| Good._| Very
poor. poor. poor.
RpD, RpE, RrD, RvE_ o ___ Very Poor___| Fair___| Good..| Very Very Poor___| Fair___{ Very
poor. poor. poor. poor.
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Elements of wildlife habitat Kinds of wildlife
Wwild Hard Wet-
Soil series and map symbols Grain | Grasses | herba- | wood land | Shallow-
and and ceous and food water Open- | Wood- | Wet-
seed |legumes| upland | conif- and develop-| land land land
Ccrops plants erous cover ments
trees plants
Rock outerop:! RsF, RtE, RvE_ - Very Very Very Very Very Very Very Very Very
poor. poor. poor. poor. poor. poor. poor. poor. poor.
Sloan and Wayland: Sm_____ . ooooo__.- Very Poor.__| Fair.__| Poor.__| Good._| Fair___| Poor__.| Poor.__| Fair.
poor.
SWAMP:  SP o e oo Very Very Very Very Good._| Good_.| Very Very Good.
poor. poor. poor. poor. poor. poor.
Swartswood:
SwB, SWC L e Fair__.| Good._| Good. .| Good__| Very Very Good..| Good..| Very
poor. poor. poor.
SWD L e Poor.._| Fair___| Good..| Good.__| Very Very Fair__.| Good..| Very
i poor. poor. poor.
Swartswood and Lackawanna: SxB, SxD, SxE__|{ Very Poor___| Good..| Good._} Very Very Poor_._| Good..| Very
poor. poor. poor. poor.
Unadilla: UnA, UnB_ e Good_ _| Good-_| Good._.| Good-_| Very Very Good._| Good..| Very
poor. poor. poor.
Valois
VaB, VaCo - oo Fair.__| Good._| Good..| Good._.| Very Very Good. .| Good.._| Very
poor. poor. poor.
VaD o e Poor.__| Fair.__| Good-.| Good._| Very Very Fair___| Good__| Very
poor. poor. poor.
Wallkill: Wa oo Very Poor.__| Poor.__| Poor.__| Good_.| Good..| Poor___| Poor...| Good.
poor.
Washington:
WhB, WhC, WIC, WID _ et Fair___| Good._| Good..| Good__| Very Very Good._| Good. .| Very
poor. poor. poor.
WhD - e Poor.__| Fair.._| Good..| Good._| Very Very Fair.__| Good._.{ Very
poor. poor. poor.
WkC, WKD e Very Poor___| Fair_._| Good..| Very Very Poor-__| Good__| Very
poor poor. poor. poor.
Wassaic:
WM C o o e Fair_._| Good..| Fair___.| Good__| Very Very Fair. .| Good__| Very
poor. poor. poor.
WmD, WnD o - Poor.__| Fair___| Fair.__| Good._| Very Very Fair___| Good-_| Very
poor. poor. poor.
Whitman: Woo oo Very Very Poor.__| Poor.__| Good..| Fair.__| Very Poor...| Fair.
poor. poor. poor.
Wooster: )
WsB, WsC o e Fair.._| Good.:| Good..| Good._| Very Very Good. .| Good__| Very
poor. poor. poor.
WsD, WsE e Poor.__| Fair___| Good_._.| Good._} Very Very | Fair.__| Good._| Very
poor. poor. poor.
Wurtsboro:
WiB, WtC - e Fair__._| Good._| Good_._| Good_.| Poor___; Very Good. .| Good__| Very
) poor. poor.
WuB, WuC . e Very Poor.._| Good__| Good._| Poor___| Very Poor....| Good-_| Very
poor. poor. poor.

1 Rating is very poor for Rock outerop part of any specified mapping unit.

6.

Plan drainage systems, irrigation systems, ponds,
terraces, and other structures for controlling wa-
ter and conserving soil.

Correlate performance of structures already built
with properties of the kinds of soil on which
they are built, for the purpose of predicting per-

formance of structures on the same or similar:

kinds of soil in other locations.

Predict the trafficability of soils for cross-country
movement of vehicles and construction equip-
ment.

7. Develop preliminary estimates pertinent to con-
struction in a particular area.

Most of the information in this section is presented
in tables 7, 8, and 9, which show, respectively, estimates
of soil properties significant in engineering; soil inter-
pretations for various engineering uses; and results of
engineering laboratory tests on soil samples.

This information, along with the soil map and other
parts of this publication, can be used to make inter-
pretations in addition to those given in tables 8 and 11,
and it also can be used to make other useful maps.
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TABLE 7.—Estimates of soil properties

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in
for referring to other series that appear in the first column of

Depth to— Classification !
Depth
from
Soil series and map symbols Season- | surface
Bedrock | al high | (typical USDA texture Unified AASHO
water | profile)
table
Ft. Ft. In.
Albia: AIB, AIC, AmB_ __ . _______.___ >5 ¥%~114  0-9 Gravelly loam_____..______ ML, CL A-4
9-18 | Gravelly loam______._____ ML, CL A-4
18-60 | Gravelly loam_______._____ SM, SC A-4
Alluvial land, wet:  Aro._ . ________ >4 0
No valid estimates can be made.
Atherton: At____ o ________ >6 0 0-12 | Loam____________________ ML, CL A-4
12-30 | Loam.__ .. .. ________ CL, ML A-4
30-60 | Sandy clay loam_____._____ SC, CL, ML, SM | A4
Bath: BaB, BaC, BfD, BfE, BgB, BgD, >4 >3 0-10 | Loam_ . oo .. GM, SM, SC, A-2, A-4
BgE. ML, CL
10-28 | Loam_ . _________________ SM, SC, ML, CL, | A-2, A-4
GM, GC
28-60 | Gravelly loam and gravelly | SM, SC A-2, A4
sandy loam.
Braceville: BrA, BrB_ . _________.__._._ >5 1%-3 0-8 Gravelly sandy loam__._____ SM A-2
8-24 | Gravelly sandy loam_______ SM, SC, ML, A-2, A-4
CL, GM, GC
24-36 | Gravelly loam______.______ ML, CL A4
36-60 | Gravelly sand_____..._____ SP-SM, SW-SM A-1, A-2
Carlisle: Ca oo >6 0 0-60 | Muck. . ... _______ Pt .
Chenango: ChB, ChD, CIC, CID____.____ >6 >3 0-9 Gravelly fine sandy loam.._| SM A-2
9-30 | Gravelly sandy loam_.._.__ SM, SC, GM, GC | A-2, A4
30-60 | Very gravelly loamy sand...| GP, GP-GM A-1
Chippewa: CmB, CnB___.____._________ >5 0-% 0-8 | Siltloam._________._____. ML, CL A-4
8-21 | Silt loam_ ... _____ " ML, CL A-4
21-40 | Gravelly loam____________ ML, CL, SC A-4
) 40-60 | Gravelly fine sandy loam___| SM, ML, SC, CL | A-4
Colonie: CoB, CoCrv oo >10 >5 0-14 | Loamy finesand__________ SM A-2
14-65 | Fine sand and fine sandy | SM A-2
loam.
65-80 | Sand.._________ . _______ SM, SP-SM A-2
Fredon: FrA, FrB. _ ... >6 0-1 0-7 Loam_____________.__.____ CL, ML, SC A4
7-26 | Fine sandy loam and very | SM, ML, SC, CL | A-2, A-4
fine sandy loam.
26-60 | Very gravelly sandy loam | GP, GP-GM, A-1, A-2
and very gravelly sand. GM, SP-SM
Halsey: Ha_._________________.___.. >6 0 0-18 | Loam.________________.__ ML, CL A4
18-30 Lolam and very fine sandy | SM, SC, ML, CL | A-4
oam.
30-60 | Very gravelly sand__ . _____ . GP-GM, SP-SM, | A-1, A-2
GW-GM, 3P
*Hazen: HfA, HfB, HfD, HgE_________ >6 >6 0-8 Gravelly loam________.___ SM, SC, ML, CL, | A~2, A~4
For Palmyra part of HgE, see GM, GC -
Palmyra series. 8-24 | Gravelly loam and gravelly | SM, SC, ML, CL, | A-2, A~4
sandy loam. GM, GC
24-60 | Gravelly sand and sand_._.__| SM, GM, GP- A-1, A-2
GM, SP-SM
Hero: HkA, HkB. . .. _______ >5 1%4-3 0-10 | Loam__ . _._________.___ ML, CL A-4
10-24 | Fine sandy loam and grav- | SM, SC A-2, A4
elly sandy loam.
24-60 | Very gravelly sand, grav- | GP, GP-GM, A-1, A-2
elly sand, and sand. SP, SP-SM

See footnotes at end ol table,
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significant in engineering

such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions
this table. The symbol > means more than; the symbol < means less than]

Percentage less than 3 inches passing sieve—
Coarse
fraction |- : Perme- Available Maximum | Optimum | Shrink-swell
greater No. 4 No. 10 No. 40 No. 200 ability water Reaction dry moisture potential
than 4.7 2.0 (0.42 (0.074 capacity density
3 inches mm.) mm.) mm.) min.)
Pct. In.fhr. In.fin. of soil pH Lb.feu. ft. Pct. dry wt.
0-15 80-90 75-85 65-75 50-70 | 0.6-2.0 20.12-0.16 | 5.1-5.5 | oo |- Low.
0-10 80-90 75-85 70-80 55-65 | 0.6-2.0 0.12-0.16 | 5.1-6.0 95-105 18-23 | Moderate.
0-10 70-80 65-75 50-60 35-50 <0.2 0.08-0.12 | 5 1-6.5 95-105 18-23 | Low.
0-2 95-100 85-100 80-90 60-70 | 0.2-2.0 20,18-0.22 | 5. 1-6.5 | _.|ooaiooo-- Low.
0-2 90-100 85-100 60-90 50-70 | 0.2-2.0 0.16-0.20- 5.1-6.5 |' 90-105 18-28 | Low.
0-5 85-95 65-90 60-90 35-55 |<0.2-2. 0 0.10-0. 18 | 6.1-7.8 90-110 15-25 | Low.
0-10 65-85 55-85 40-70 25-60 | 0.6-2.0 0.14-0.20 | 5.1-6.0 |ocoooomoo|coamaamaae Low.
0-10 60-90 55-85 50-70 30-60 | 0.6-2.0 0.14-0.20 | 5.1-6.0 90-110 15-25 | Low.
0-10 70-80 60-70 50-60 30-40 (<0.2-2.0 0. 08-0. 12 5.1-7. 3 100-125 10-20 | Low.
0-2 80-100 70-80 50-80 25-35 | 2.0-6.0 20, 10-0. 14 5.1-6. 0 | o |eooo__ Low.
0-2 65-90 55-85 40-65 30-60 | - 0.6-2.0 0. 10-0. 14 5 1-6. 0 100-125 10-20 | Low.
0-2 65-75 60-70 50-60 50-60 | 0.2-0.6 0.08-0.12 | 5.6-6.0 90-105 18-23 | Low.
0-2 60-70 50-65 20-40 5-10 >6.0 0.02-0.05 | 5. 1-6.5 110-125 10-15 | Low.
__________________________________________________ 2.0->6.0 | 20.30-0. 45 5. 6-7. 8 20-40 |..._..__._| Lows3
0-15 70-80 60-70 45-70 20-30 | 2.0-6.0 0. 10-0. 14 B5o1-5.5 || Low.
0-15 60-80 50-70 40-70 20-45 | 2.0-6.0 0. 10-0. 16 5.1-5. 5 100-125 10-20 | Low.
0-10 30-40 20-30 10-25 0-10 >6.0 0. 03-0. 06 5.6-6. 0 110125 10-15 | Low.
0-25 80-100 75-90 75-90 60-80 | 0.6-2.0 2 (. 17-0. 22 5.6-6.0 | oo Moderate.
0-15 80-100 75-90 75-90 60-80 | 0.2-0.6 0.15-0.20 | 5.6-6.0 90-100 20-25 | Moderate.
0-15 85-90 70-90 70-80 45-55 <0.2 0.08-0.12 | 6.1-6.5 90-100. 20-25 | Low.
0-15 85-90 65-80 65-80 40-60 <0.2 0. 08-0. 12 6.1-6. 5 100-125 15-25 | Low.
0 100 100 85-90 15-25 | 2.0-6.0 0. 09-0. 11 5.1-6. 0 | oo mmmeeoe o Low.
0 100 100 85-90 15-25 | 0.6-6.0 0. 05-0. 10 5.6-6. 0 110-125 10-15 | Low.
0 100 100 85-95 5-15 >6.0 0.02-0.06 | 5. 1-6.0 110-125 10-15 | Low.
0 90-95 85-95 65-90 40-70 | 0.6-2.0 2 0, 16-0. 20 5.6-6.0 | oo Low.
0 90-100 85-95 65-85 30-70 | 0.2-2.0 0. 16-0. 20 5.6-6.0 90-100 15-25 | Low.
0-5 40-55 20-40 10-40 0-15 2.0->6.0 | 0.04-0.10 6. 6-7. 3 110-125 10-15 | Low.
0-2 95-100 85-100 60-75 50-70 | 0.6-2.0 20.16-0.20 | 5.6-6.5 |ococoooo|ccaeoooan Low.
0-2 90-100 85-100 55-75 40-60 | 0.6-2.0 0. 14-0. 18 5.6-6. 5 100-110 15-20 | Low.
5-10 50-75 40-70 20-55 0-10 >6.0 0. 02-0. 07 6. 6-7. 8 110-125 | . 10-15 | Low.
0-5 65-95 65-80 35-65 25-65 | 0.6-2.0 0.12-0. 16 | 5.6-6.5 |- oo |ooa Low.
0-5 65-90 65-80 40-70 25-55 | 0.6-2.0 0.10-0. 14 | 5.6-6.5 100-125 10-20 | Low.
0-10 40-90 35-90 10-40 5-15 >6.0 0.02-0.08 | 6.6-7.8 110-125 10-15 | Low.
0-2 95-100 85-95 60-80 50-65 | 2.0-6.0 20.16~0.20 | 5.6-6.5 | o __|acooo----- Low.
0-2 75-90 70-85 60-70 30-40 | 2.0-6.0 0. 10-0. 16 5 6-6. 5 100-125 10-18 | Low.
0-5 40-60 30-50 20-40 0-10 >6.0 0.02-0.07 | 5.6-7.8 110-125 10-15 | Low.
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TABLE 7.—Estimates of soil properties
Depth to— Classification !
Depth
from
Soil series and map symbols Season- | surface
Bedrock | al high | (typical USDA texture Unified AASHO
water | profile)
table
Ft. Ft. In.
Hibernia: HmB, HnB, HnD____________ >5 ¥-1Y 0-5 Cobbly loam_ ____________ ML, CL A—-4
5-20 | Cobbly loam and gravelly | SM, SC, ML, A-4
loam. CL
20-36 | Gravelly loam.___________ SM, SC, ML, CL, | A4
36-72 | Gravelly sandy loam_______ SM A-2
Hoosie: HoB, HoDo_ . >6 >6 0-7 |. Gravelly loam____________ SM, SC, ML, CL | A-4
7-30 | Gravelly sand loam and | SM A-2
gravelly loamy sand.
30-60 | Very gravelly sand__._______ SP-SM, SP, GM, | A-1, A-2
SM, GW,
GP-GM
Lackawanna. ___ . _ . _____ . ___..__ >34 >5 0-15 | Gravelly fine sandy loam____| SM, SC A-2, A-4
Mapped only with Swartswood soils. 15-26 | Gravelly loam____________ SM, SC, ML, CL | A-4, A-2
. 26-60 | Gravelly fine sandy loam | SM, SC, ML, CL | A-2, A-4
and gravelly loam.
Livingston: Lv.___ . .__.___._____. >5 0 0-10 | Silty clay loam___.________ MH, CL, CIT A-4, A-6
10-30 | Clay oo . CL, CH A-6
30-60 | Clay_ .. ___._. CL, CH A-6
Lyons: Ly, Lz oo .. >4 0 0-10 | Silt loam_________________ ML, CL A-4, A-6
10-30 | Silt loam.________________ SM, ML, CL, SC | A-4, A-6
30-60 | Gravelly loam..__________ SM, SC, ML, CL | A-
Made land, sanitary land fill: Ma.
No valid estimates can be made.
Middlebury: Md_____ . _._ >4 1-2%4 0-11 | Loam__ . __.______________ MI, CL A-4
11-25 | Fine sandy loam__________ SM, SC, CL, ML, | A-4
25-65 | Fine sandy loam_ _________ 1, SC A-2, A-4
*Nassau: NaB, NaC, NfD, NfE, Ng____ 1-1% >3 0-6 | Shaly silt loam____________ SM, GM, GC, A-2, A4
For Rock outerop part of NfD, NfE, SC, ML, CL
and Ng, no wvalid estimates can be 6-18 | Very shaly silt loam_______ SM, GM, GC, SC | A-2, A4
made. 18 | Slate or shale bedrock.
Norwich: NhA, NoA____ . ___...___ >4 0 0-15 | Siltloam_________________ ML, CL A-4, A~6
15-60 | Channery silt loam and | ML, CL, SM, SC | A-2, A-4,
channery loam. A-6
*Oquaga: OmB,OmD,OrD_._____.______ 2-3% >5 0-24 | Loam and gravelly loam__..{ SM, ML, CL, SC | A-2, A—4
For Rock outerop part of OrD, no 24-30 | Very gravelly loam________ SM, SC A-2, A-4
valid estimates can be made. 30 | Shale or sandstone bedrock.
Otisville: OtC,OtD.__._________.______ >10 >5 0-16 | Gravelly loamy sand______ SM A-2
16-60 | Very gravelly sand_________ SP, SP-SM A-1
Palmyra: PaA, PaB, PaD_____________ >6 >5 0-12 | Gravelly fine sandy loam___| SM, SC A-4, A-2
12-26 | Gravelly fine sandy loam.__} SM, SC A-4, A-6
26-60 | Fine sand and gravel._..___| GM, SM, SP-SM | A-1, A-2
Pits, sand and gravel: Pt
No valid estimates can be made.
Pompton: PvA____ L ____ >5 1-2 0-8 Fine sandy loam._________ SM, SC A-4
8-33 | Fine sandy loam, and | SM, SC A-2, A4
gravelly sandy loam.
33-60 | Gravelly loamy sand_______ GM, SM, GP- A-1, A-2
GM, SP-SM
Preakness: Pw. .. .. ______.___ >6 0 0-14 | Sandy loam_______________ SM A-2, A4
14-28 | Sandy loam._..____________ SM, SC A-2, A-4
28-60 | Loamy sand________.______ SM, SP-SM A-2, A-1

See footnotes at end of table.
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Percentage less than 3 inches passing sieve—

Coarse
fraction Perme- Available Maximum | Optimum | Shrink-swell
greater No. 4 No. 10 No. 40 No. 200 ability water Reaction dry moisture potential
than (4.7 (2.0 (0.42 (0.074 capacity density
3 inches mm.) mm.) mm.) mm.)
Pt In.jhr. In.fin. of soil pH Lb.feu. ft. Pet. dry wt.
0-15 70-80 65-75 60-70 50-65 | 0.6-2.0 20.12-0. 1 5,155 || i e Low.
0-10 70-80 65-75 60-70 40-65 | 0.6-2.0 0.10-0.14 | 5-1-5.5 95-105 18-23 | Low.
0-10 75-85 70-80 60-80 40-60 <0.2 0. 08-0. 12 5.1-5. 5 95-105 18-23 | Low.
0-5 80-90 70-80 60-75 25-35 <0.2 0.08-0.12 | 5.1-5. 5 110-125 10-15 | Low.
0-2 80-90 60-80 50-65 40-60 | 2.0-6.0 0.10-0.14 | 5. 1-5.5 | oo Low.
0-5 70-90 60-80 30-55 20-35 | 2.0-6.0 0. 08-0. 12 5.1-5. 5 100-125 10-18 | Low.
0-5 40-65 20-60 10-30 0-15 >6.0 0.02-0.08 | 5.1-6.0 110-125 10-15 | Low.
5-10 65-90 60-80 50-70 35-50 | 0.6-2.0 0. 08-0. 12 5. 1-5.8 | oo Low.
5-10 70-90 50-80 40-70 30-60 | 0.6-2.0 0. 10-0. 14 5.1-5.5 95-105 18-23 | Low.
5-10 70-90 50-65 40-60 30-60 <2.0 0. 08-0. 12 5.1-6. 5 100-125 10-18 | Low.

0 95-100 95-100 90-100 80-95 | 0.2-0.6 20.16-0.20 | 6.1-7. 8 | oo Moderate.

0 95-100 95-100 85-95 75-95 <0.2 0. 12-0. 16 6.1-7. 3 85-100 25-35 | Moderate.

0 95-100 95-100 80-90 75-90 <0.2 0. 12-0. 16 6.1-7. 8 85-100 25-35 | Moderate.
0-10 90-100 85-100 65 85 70-80 | 0.6-2.0 20, 15~-0. 21 6.1-7. 3 | Low.
0-10 90-100 85-90 60-90 45-80 | 0.2-0.6 0. 15-0. 20 6.1-7. 3 90-110 15-25 | Low.

0-5 80-90 70-80 60-80 40-70 | 0.2-0.6 0. 14-0. 18 6.1-7. 8 90-110 15-25 | Low.

0 95-100 95-100 85-95 60-75 | 0.6-2.0 20.16-0.20 | 5.6-6.0 |- ____|-co-_---_ Low.

0 95-100 95-100 60-70 40-55 0.6-2.0 0.16-0.20 | 5.6-6.0 100-110 15-20 | Low.

0 95~100 95-100 70-90 30-50 | 2. 0->6. 0.16-0. 20 | 5.6-6.0 100-110 15-20 | Low.
0-15 60-90 50-90 35-65 30-60 | 0.6-2.0 0.15-0.20 | 5. 1-5.5 || Low.
5-15 50-65 20-55 20-50 15-45 | 2.0-6.0 0.06-0. 14 | 5.1-5. 5 90-105 18-25 | Low.
0-10 85-100 80-95 70-90 60-70 | 0.6-2.0 20.18-0.24 | 5.1 5.5 |oo oo ooiiaaao- Low.
0-10 70-85 60-80 55-75 30-65 <0.2 0.08-0.12 | 5.1-5. 5 90-105 18-25
0-15 70-80 60-70 50-65 25-65 | 2.0-6.0 0.10-0.16 | 5. 1-5. 5 |- oo cooo|occcaoaano Low.
5-10 50-80 20-70 20-60 15-50 | 2.0-6.0 0.08-0. 14 | 4. 5-5. 5 100-125 10-20 | Low.

0-5 95-100 55-75 50-60 15-25 >6.0 0.08-0. 10 | 5. 1-5. 5 |ooocococoofocacmaaana Low.
0-10 90-100 40-50 40-50 0-10 >6.0 0.02-0. 06 | 5. 1-5. 5 110-125 10-15 | Low.
0-5 80-90 60-85 35-80 30-45 | 0.6-2.0 0.14-0.18 | 6.1-6. 5 | |- Low.
0-5 80-95 60-85 35-80 35-50 | 0.6-2.0 0.12-0.16 | 6.1-6. 5 90-110 15-23 | Low.
0-10 40-80 35-70 30-60 5-20 >6.0 0.04-0.08 | 7.4-7. 8 110-125 10-15 | Low.

0 85-95 85-95 65-75 35-50 | 0.6-6.0 20,14~0.18 | 5.6-6.0 |- |oooooao-o Low.

0 80-95 80-90 60-75 30-50 | 0.6-6.0 0.12-0. 16 | 5.1-5. 5 100-125 10-18 | Low.

0 35-80 35-80 20-40 5-15 >6.0 0.05-0.10 | 5.1-5. 5 110-125 10-15 | Low.

0 95-100 95-100 70-85 30-40 | 2.0-6.0 2 (. 14-0. 18 Be1=5. 5 |oeceico | Low.

0 95-100 80-100 55-80 30-50 | 2.0-6.0 0. 12-0. 16 5.1-5. 5 105-125 10-18 | Low.

0 65-90 40-85 45-70 10-30 >6.0 0.03-0.10 1 5.1-5.5 110-125 10-15 | Low.
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TaBLE 7.—Estimates of soil properties
Depth to— Classification !
Depth
from
Soil series and map symbols Season- | surface
Bedrock | al high | (typical USDA texture Unified AASHO
water | profile)
table
Ft. Ft. In. .
Raynham: -RaB_______.____.__________ >6 0-1%% | - 0-17 | Siltloam__.______________ ML, CL A-4
17-60 | Silt loam and very fine | ML, CL A-4
sandy loam.
Riverhead: RhB, RhC.__________.____.. >6 >5 0-7 | Sandy loam_______.________ SM, SC A-2, A4
7-30 | Sandy loam._______.______ SM, 8C CA-2, A4
30-60 | Loamy sand._..._______._.____ SM, SP-SM A-2
" *Rockaway: RoB, RoC, RoD, RpD, >4 3-5 0-7 Gravelly loam____________ SM, ML, SC, CL | A4
RpE, RrD. 7-30 | Gravelly loam__._________ SM, SC, ML, CL | A-4
For Rock outcrop part of RrD, no 30-44 | Gravelly sandy loam_______ SM, SC, ML, CL | A-2, A—4
valid estimates can be made. 44-65 | Gravelly sandy loam_______ M, SC A-2, A-4
*Rock outerop: RsF, RtE, RvE.
For Nassau part of RsF, see Nassau
series. For Oquaga part of RtE,
see Oquaga series. For Rockaway
part of RvE, see Rockaway series.
*Sloan: Sm._ ... >5 40 0-15 | Silt loam__..________.____ ML, CL, OL A-4, A-6,
Mapped only with Wayland soils. A-T7
For Wayland part, see Wayland 15-45 | Silty clay loam_____._.____ ML, CL A-4, A-6,
series. -
45-60 | Gravelly sandy loam_______ SM, CL, ML, SC | A4
Swamp: Sp.
No valid estimates can be made.
*Swartswood: SwB, SwC, SwD, SxB, >4 >3 0-5 Salndy loam and gravelly | SM, ML, SC, CL | A-4
SxD, SxE. oam.
For Lackawanna part of SxB, SxD, 5-30 | Gravelly loam and gravelly | SM, SC, ML, CL | A-2, A—4
and SxE, see Lackawanna series. sandy loam. -
30-66 | Gravelly sandy loam._______ SM, SC A-2
Unadilla:  UnA, UnB. . ________ >6 >4 0-9 Very fine sandy loam.____._ ML, CL A-4
' 9-40 | Very fine sandy loam_-..__| ML, CL A-4
40-60 | Fine sandy loam__________ SM, SC, ML, CL. | A-4
Valois: VaB, VaC, VaD._______________ >4 >5 0-7 | Shalyloam_______________ ML, CL A4
’ 7-27 | Shaly loam_______________ SM, SC, ML, CL. | A4
27-60 | Shalyloam____.._______.._ SM, SC, ML, CL, | A-4
Wallkill: Wa.__ . .. >5 0 0-18 | Silt loam_________________ ML, CL A-4
18-60 ueko oo . Pt ®)
*Washington: WhB, WhC, WhD, WkC, >5 >4 0-8 Loam____________________ CL, SM, SC, ML, | A-4
WkD, WIC, WID. 842 | Loam_.__________________ ML, CL, SM, SC | A-4
For Wassaic part of WIC and WID, 42-60 | Gravelly loam_ ... __._____. SC, SM, ML, CL. | A-4, A-2
see Wassaic series.
Wassaic:  WmC, WmD, WnD___________ 1%4-314 >5 0-9 Silt loam_ __._____________ ML, CL A4, A-6
For Rock outcrop part of WnD, no 9-24 | Loam and gravelly clay | ML, CL A-4, A-6
valid estimates can be made. loam.
24-30 | Gravelly loam.___________ SM, SC, ML, CL, | A-4
30 | Hard gray limestone bed-
rock.
Wayland_ . _________ .. _________ >5 40-1 0-6 Silt loam_ _.______________ ML, CL A-4, A-6
Mapped only with Sloan soils. 6-46 | Siltloam_________________ ML, CL A—ﬁ, A-6,
-7
46-60 | Fine sandy loam._________ ML, CL, SC, SM | A4, A-6
Whitman: Wo_______ . ______________ >5 0 0-10 | Sandy loam.____..________ SM, 8C A-2, A4
10-20 | Sandy loam_______________ SM, SC A-2 A4
20-60 | Gravelly sandy loam_______ SM, SC A-2
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Percentage less than 3 inches passing sieve—
Coarse
fraction Perme- Available Maximum | Optimum | Shrink-swell
greater No. 4 No. 10 No. 40 No. 200 ability water Reaction dry moisture potential
than (4.7 (2.0 (0.42 (0.074 capacity density
3 inches mm.) mm.) mm.) mm.)
Pet. In.fhr. In.fin. of s0il pH Lb.jeu. ft. Pet. dry wi.
0 100 100 95-100 70-80 0.6-2.0 2 0. 20-0. 5.1-6.5 | |emeeao- Low.
0 100 100 95-100 50-90 0.2-2.0 0. 18-0. 22 6. 1-6. 5 90-100 20-25 | Low.
0-2 90-100 85-95 65-75 30-40 2.0-6.0 0. 10-0. 14 5. 1-5.8 || Low.
0-2 90-100 85-95 60-75 25-40 2.0-6. 0 0. 10-0. 14 5.1-5. 5 105-125 10-18 | Low.
0-5 75-95 65-90 50-75 10-30 >6.0 0. 04-0. 10 5 1-5.5 110-125 10-15 | Low.
0-10 70-90 65-80 50-75 40-65 2.0-6.0 0. 14-0. 18 5. 1=5.5 || e Low.
0-10 75-90 65-80 55-75 40-65 2.0-6.0 0. 14-0. 18 5. 1-5. 5 100-125 10-20 | Low.
0-10 75-90 65-80 55-75 25-55 <0.2 0. 06-0. 10 5.1-5. 5 105-125 10-18 | Low.
0-10 65-80 50-80 55-65 20-40 |<0.2-2.0 0. 06-0. 10 5 1-5.5 105-125 10-18 | Low.
0 95-100 95-100 85-100 65-90 0.6-2.0 2 (. 20-0. 24 6.1-6.5 || Low.
0 95-100 95-100 85-100 65-90 0. 6-2. 0 0. 18-0. 22 6. 1-7. 3 80-100 20-35 | Low.
2 90-100 80-95 60-90 40-65 0. 6-6. 0 0. 12-0. 16 6. 6-7. 8 00-125 10-25 | Low.
2-10 70-85 60-80 50-70 40-60 0.6-2.0 0. 10-0. 18 4, 5-5.0 | e e Low.
2-10 70-85 60-80 65-75 25-65 0.6-2.0 0. 10-0. 18 4. 5-5. 0 100-125 10-18 | Low.
5-10 70-80 60-70 50-65 25-35 0.2-0. 6 0. 06-0. 10 4. 5-5.0 105-125 10-18 | Low.
0 98-100 95-100 80-95 50-65 0. 6-2.0 0. 18-0. 22 B.1-6.0 |- emcem e Low.
0 98-100 95-100 85-95 50-65 0.6-2.0 0. 18-0. 22 5.1-6. 0 100-110 15-20 | Low.
0 95-100 95-100 80-95 20-80 0. 6-6. 0 0. 08-0. 20 5.1-6. 0 100-125 10-20 | Low.
0-5 75-90 70-80 60-70 50-60 0.6-2. 0 0.11-0. 15 4. 555 || Low.
0-5 75-90 65-85 55-80 40-65 0.6-2.0 0.11-0. 15 4. 5-5. 5 95-105 18-23 | Low.
0-5 70-85 55-80 45-75 40-60 0. 6-6.0 0. 10-0. 14 5.1-6. 0 95-105 18-23 | Low.
0 90-100 90-100 80-100 70-80 0.6-2.0 2 0. 20-0. 24 5.6-6.0 | |mmeeeoeaan Low.
Q) ®) ) Q] Q) >6.0 0.80-0.35 | 6.1-7.3 |- oo feoaoano- Low.
0-15 80-90 75-90 60-75 45-60 0.6-2.0 0. 18-0. 22 5673 || eee Low.
0-15 70-90 65-90 60-70 45-70 0.6-2.0 0. 16-0. 20 5. 6-7. 3 90-105 18-25 | Low.
0-30 80-95 45-90 40-80 30-55 0.6-6. 0 0. 12-0. 16 5. 6-7.3 95-125 10-23 | Low.
0-5 85-95 85-90 75-90 60-80 0. 6-2.0 0. 20-0. 24 5.6-6.0 |- Low.
0-5 85-100 85-95 85-95 70-80 0. 6-2. 0 0. 16-0. 20 1-7.3 90-105 18-25 { Low.
0-10 60-75 50-70 45-65 40-60 0.6-6. 0 0. 14-0. 18 >7.4 95-105 18-23 | Low.
0 100 100 95-100 70-90 0.6-2. 0 2 (. 18-0. 22 6. 6-7.8 || emoaoo Low.
0 100 100 95-100 70-90 0.2-2.0 0. 14-0. 18 6. 6-7. 8 80-100 20-35 | Low.
0 100 95-100 85-100 40-75 0.2-2.0 0. 14-0. 20 6. 6-7. 8 80-110 15-35 | Low.
0-15 85-95 80-90 55-70 25-40 0.6-2.0 20, 10-0. 14 B.1-6. 0 |- oo Low.
5-15 70-95 60-90 45-75 25-40 0.6-2. 0 0. 08-0. 12 5. 1-6. 0 105-125 10-18 | Low.
5-10 85-90 70-85 40-60 25-35 <0.2 0. 08-0. 12 5 1-6. 5 105-125 10-18 | Low.
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TaBLE 7.—Estimates of soil properties

Depth to— Classification !
Depth
from
Soil series and map symbols Season- | surface
Bedrock | al high | (typical USDA texture Unified AASHO
water | profile)
table
Ft. Ft. In.
Wooster: WsB, WsC, WsD, WsE,_._____ >34 >4 0-8 Loam._________.________. ML, CL A-4
8-32 | Silt loam and gravelly silt | ML, CL A-4
loam.
32-48 | Channery loam_____.______ ML, CL ‘A-4
48-60 | Channery sandy loam______ SM, SC, ML, CL | A-2, A-4
Wurtsboro:  WtB, WtC, WuB, WuC____ >5  |114-2%% 0-7 Gravelly loam_ .. ______.__ SM, ML, SC, CL | A-4
: 7-20 | Gravelly loam________.____ SM, ML, CL, SC | A-4
20-72 | Gravelly sandy loam_______ SM, SC A-2

! Texture shown in the USDA texture column is that of the representative profile described for the soil series. Ranges in texture are
stated in the paragraph following the description of the representative profile for each soil series in the section “Descriptions of the Soils.”
‘The Unified and AASHO classifications reflect the ranges in texture, if any, that are referred to in that paragraph following.

2 Additional water can be supplied by capillary action from below.

TaBLE 8.—FEngineering

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in
: referring to other series that

Suitability as source of— Soil features affecting—

Soil series and
map symbol Ponds
Topsoil Sand and gravel Road fill Road location

Reservoir area

Albia: AIB, AIC, AmB_______ Poor: gravel and | Poor: excessive Fair: ML, CL Seasonal high wa- | Seasonal high wa-
stone content fines; AmB ex- material; ex- ter table perched ter table
excessive. tremely stony. excessive fines; at depth of ¥ foot, perched at

Am B extremely to 1% feet; high depth of %
stony. frost-action po- foot to 14 feet;
tential; AmB slow permea-
extremely stony. bility in fragi-
pan.

Alluvial land, wet: Ar_______| Poor: seasonal Not suitable Poor: seasonal Frequent stream Seasonal high wa-
high water ta- above 30 high water ta- overflow; sea- ter table at
ble at surface. inches; vari- ble at surface; sonal high wa- surface; fre-

able below high frost- ter table at quent stream
that depth. action potential. surface. overflow.

Atherton: At_______________ Poor: seasonal Poor: excessive Poor: seasonal Seasonal high wa- | Seasonal high wa-
high water ta- fines. high water ta- ter table at ter table at
ble at surface. ble at surface. surface. . surface; mod-

erately slow to
slow permea-

bility.
Bath: BaB, BaC, BfD, BfE, | Fair for BaB, Not suitable: Good: GM, GC, | Seepage above Stone content
BgB, BgD, Bgt. BaC: gravel excessive fines. SM, and SC fragipan; mod- excessive in
content material; BgB, erate frost action BgB, BgD, and
moderate. BgD, and BgE potential; ex- BgE.
Poor for BfD, very stony. excessive stones
BfE, BgB, in BgB, BgD,
BgD, and BgE. and Bgk.

See footnotes at end of table,
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significant in engineering—Continued
Percentage less than 3 inches passing sieve—
Coarse
fraction Perme- Available Maximum | Optimum | Shrink-swell
greater No. 4 No. 10 No. 40 No. 200 ability water Reaction dry moisture potential
than 4.7 (2.0 (0.42 (0.074 capacity ) density
3 inches mim.) mm.) mm.) mm.)
Pct. . In.fhr. In.fin. of soil pH b.feu. f¢. Pct. dry wt.

0-5 90-95 85-95 75-85 55-70 | 0.6-2.0 0.15-0.19 | 5.1-6.0 j__ . ___f._o__o___ Low.

0-15 85-95 80-90 70-85 60-90 | 0.6-2.0 0.15-0.19 | 5.1-6. 0 90-100 20-25 | Low.

0-15 80-95 65-90 60-90 60-90 | 0.2-0.6 0.08-0.12 | 5.1-6.0 90-100 20-25 | Low.

0-15 80-95 70-80 50-80 20-80 | 0.2-2.0 0.10-0.14 | 5.1-7.8 | 110-125 10-25 | Low.

0-10 75-90 65-80 50-65 40-65 0.6-2.0 20.12-0.16 | 5. 1-5.5 | o eooeo e Low.

0-10 75-90 65-80 55-75 40-65 | 0.6-2. 0 0.12-0.16 | 5. 1-5. 5 95-125 10-23 | Low.

0-10 85-90 70-80 50-60 25-35 | 0.2-0.6 0.08-0.12 | 5.1-5. 5 100-125 10-20 | Low.

3 High subsidence when drying.
4 Subject to overflow.

5 Variable.

nterpretations

such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions for
appear in the first column)

Soil features affecting—Continued

Ponds—Con.

Embankment

Drainage

Irrigation

Terraces and
diversions

Grassed
waterways

Winter grading

Shallow
excavations

Good stability;
impermeable
when com-
pacted; AmB
extremely
stony.

Fair to poor sta-

bility ; fair to
good compac-
tion charac-
teristics.

Poor to fair sta-
bility; poor to

fair compac-
tion charac-
teristics; poor
to fair resis-

tance to piping.

Good stability;
good compac-
tion charac-
teristics; poor
resistance to
piping; Bg
very stony.

Seasonal high
water table;
slow permea-
bility in fragi-
pan; AmB
extremely
stony.

Frequent stream
overflow; sea-
sonal high
water table
at surface.

Seasonal high
water table at
surface; slow
to moder-
erately slow
permeability;
nearly level;
limited out~
lets.

Moderate intake

rate;moderate
available wa-
ter capacity;
slow permea-
bility in
fragipan; ex-
cessive stones
in AmB,

Frequent stream
-overflow; sea-

sonal high
water table
at surface.

Seasonal high

water table
at surface;
drainage
needed.

Moderate

available
water
capacity;
moderate
intake rate.

Seasonal high
water table;
lateral seep-
age over
fragipan; ex-
cessive stones
in AmB.

Seasonal high
water table;
lateral seep-
age. over
fragipan; ex-
cessive stones
in AmB.

Seasonal high wa-
ter table; lat-
eral seepage
over fragipan;
excessive stones
in AmB.

Seasonal high wa-
ter table at
surface.

Seasonal high wa-
ter at surface.

Seasonal high wa-
ter table; firm
fragipan in
subsoil; exces-
sive stones in
AmB,

Seasonal high wa-
ter table at
surface; fre-
quent stream
overflow.

Seasonal high wa-
ter table at
surface; un-
stable trench
walls.

Excessive stones
in BgB, BgD,
and BgE.
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TaBLE 8.—Engineering
Suitability as source of— Soil features affecting—
Soil series and
map symbol Ponds
Topsoil Sand and gravel Road fill Road location
Reservoir area
Braceville: BrA, BrBo__._.._ Poor: gravel Poor: excessive Fair in upper 2 Seasonal high Rapid permeabil-
content fines to depth feet; good water table ity in substra~
excessive. of 34 feet; below that perched at a tum; seasonal

Carlisle: Ca___ .o __.___.

Chenango: ChB, ChD, CIC,
CID.

Chippewa: CmB, CnB_______

Colonie: CoB, CoC_________._

Fredon: FrA, FrB_______.____

Halsey: Ha____.___________.

See footnotes at end of table.

Poor: seasonal
high water
table at surface;
highly organic
soil material.

Poor: gravel and
cobblestone
content
excessive.

Poor: seasonal

"~ high water
table at-depth
of 0 to % foot;
Cm B extremely
stony.

Poor: low avail-
able water ca-
pacity; low
fertility.

Poor: seasonal
high water
table at depth
of 0 to 1 foot.

Poor: seasonal
high water table
at surface.

seasonal high
water table
perched at
depth of 1% to
3 feet.

Not suitable:
none present.

Poor above depth
of 2 feet.

Fair to good
below depth of
2% feet.

Not suitable:
none present.

Poor: excessive
fines above
depth of 5 feet.

Fair to good for
sand below
depth of 5 feet.

Good below depth
of 2} feet; few
fines; supply
limited in
places.

Good below depth
of 2% feet:
seasonal high
water table at
surface.

depth; seasonal
high water table
at a depth of
1% to 3 feet.

Not suitable:
unstable, highly
organic

material.
Good: GM, SM

material.
Poor: ML, CL

material;

seasonal high
water table at
a depth of 0 to
% foot; high
frost-action
potential.

Good: SM
material.

Fair: SM, GM

. material; sea-
sonal high
water table at
depth of 0 to 1
foot.

Poor: ML, CIL,
SM, SC mate-
rial; seasonal
high water table
at surface.

depth of 134 to
3 feet; high
frost-action
potential.

Seasonal high
water table at
surface;
unstable,
highly organic
material.

Cut slopes are un-
stable in sub-
stratum.

Seasonal high
water table;
frost-action
potential.

Cut slopes un-
stable and
erodible; loose
sand hinders
hauling opera-
tions.

Seasonal high
water table at
depth of 0 to
1 foot; high
frost-action
potential.

Seasonal high
water table at
surface; high
frost-action
potential.

high water
table at depth
of 1% to 3 feet.

Seasonal high
water table at
surface; organic
material.

Rapid permea-
bility in sub-
stratum;
excessive
seepage losses.

Seasonal high
water table;
slow permea-
bility in subsoil
and substratum.

Moderately rapid
to rapid per-
meability; deep
to water table.

Seasonal high
water table at
depth of 0 to 1
foot; gravelly
substratum;
seepage losses
likely.

Seasonal high
water table at
surface; rapid
permeability in
substratum.
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Soil features affecting—Continued

Ponds—Con.

Embankment

Drainage

Irrigation

Terraces and
diversions

Grassed
waterways

Winter grading

Shallow
excavations

Fair stability;

fair compaction
characteristics;
moderate
permeability
when
compacted.

Not suitable;

organic
material.

Fair to good

stability; fair
to good com-
paction
characteristics;
moderate
permeability
when
compacted.

Poor to fair

stability; poor
to fair com-
paction

characteristics; .

moderate
permeability
when com-
pacted; ex-
cessive stones
in CmB.

Good stability;
good compac-
tion character-
istics; poor
resistance to
piping.

Fair stability;

fair compaction
characteristics;
poor resistance
to piping.

Fair stability;

fair compaction-
characteristics;
poor to fair
resistance to
piping.

Seasonal high
water table
at depth of
114 to 3 feet;
moderately
slow permea-
bility in
fragipan.

Seasonal high
water table
at surface;
rapid perme-
ability; sub-
sidence
problems;
limited
outlets.

Seasonal high
water table;
slow permea-
bility in sub-
soil; excessive
stones in
CmB.

Seasonal high
water table at
depth of 0 to
1 foot; mod-
erately slow
to moderate
permeability.

Seasonal high
water table at
surface; out-
lets limited.

Moderate in-
take rate;
seasonal high
water table
at depth of
134 to 3 feet;
drainage
needed.

Rapid intake
rate; high
available
water
capacity;
drainage
needed.

Moderately low
available
water
capacity;
moderate
intake rate.

Slow intake
rate; ex-
cessive stones
in CmB;
drainage
needed.

Low available
water capac-
ity; rapid
intake rate.

Moderate in-
take rate;
drainage
needed.

Moderate in-
take rate;
drainage
needed.

Seasonal high
water table
at depth of
1% to 3 feet;
seepage above
fragipan;
rapid permea-
bility in
substratum.

Seasonal high
water table;
CmB ex-
tremely
stony.

Moderately
rapid to rapid
permeability;
hazard of
erosion.

Seasonal high
water table at
depth of 0 to
1 foot; lim-
ited outlets.

Seasonal high
water table
at depth of
1% to 3 feet;
lateral
seepage
above
fragipan.

Moderately
rapid perme-
ability;
moderately
low available
water
capacity.

Seasonal high
water table;
CmB ex-
tremely
stony.

Moderately
rapid to rapid
permeability;
low available
water capac-
ity.

Seasonal high
water table at
depth of 0 to
1 foot; lim-
ited outlets.

Seasonal high
water table at
depth of 1% to
3 feet; lateral
seepage above
fragipan.

Seasonal high
water table at
surface.

Seasonal high -
water table.

Seasonal high
water table at
depth of 0 to 1
foot.

Seasonal high
water table at
surface.

Seasonal high
water table at
depth of 134 to
3 feet; unstable
trench walls.

Seasonal high
water table at
surface; low
bearing capacity
in organic
material.

Unstable trench
walls.

Seasonal high
water table;
CmB ex-
tremely stony.

Unstable trench
walls; sandy.

Seasonal high
water table at
depth of 0 to 1
foot; unstable
trench walls.

Seasonal high
water table at
surface; unstable
trench walls.
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Suitability as source of— Soil features affecting—
Soil series and
map symbol . Ponds
Topsoil Sand and-gravel Road fill Road location
Reservoir area
Hazen: HfA, HfB, HfD, HgE_| Poor: gravel con-| Good below depth | Fair: MIL, CL, Moaderate frost- Rapid permeabili-
For Palmyra part of HgE, tent excessive. of 2 feet. GM, GC ma- action poten- ty in substra-
see Palmyra series. terial. tial. tum; deep to
water table;
seepage losses
likely.
Hero: HkA, HkB. . ______. Fair: moderate Fair below depth Good: GM, SM | Seasonal high Rapid permeabili-
gravel content. of 2 feet: lim- material. water table at ty in substra-
ited in places; depth of 1% to tum; seasonal
some fines. 3 feet; cut high water table
slopes may be at depth of
unstable. 1% to 3 feet;
seepage losses
likely.
Hibernia: HmB, HnB, HnD__| Poor: gravel Poor: excessive Good: GM, GC, | Seasonal high wa- | Slow permea-
and stone con- fines; Hn very SM, SC ma- ter table at a bility in fragi-
tent excessive; stony. terial; seasonal depth of ¥4 foot pan; seasonal
seasonal high high water to 1% feet; high water

Hoosic: HoB, HoD__._._______

Lackawanna. .. ... _______.____
Mapped only with Swarts-
wood soils. ’

Sce footnotes at end of table,

water table at
depth of ¥ foot
to 134 feet.

Poor: gravel
content exces-
sive.

Good below depth
of 214 feet.

table at depth
of 14 foot to
134 feet.

Good: SM, SC,
GM material.

Poor: gravel Not suitable: Good: SM ma-
and stone none present. terial; very
content exces- stony.

sive.

high frost-ac-
tion potential;
HnB and HnD
excessively
stony.

Cut slopes are
unstable in
substratum.

Lateral seepage
above fragi-
pan; depth to
bedrock at
more than 3%
feet. ’

table at depth
of % foot to
1'% feet; Hn
very stony.

Rapid permeabili-
ty in substra-
tum; deep wa-
ter table, seepage
losses exces-
sive.

Slow permea-
bility; deep
water table;
stony.
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Ponds—Con.
Drainage Irrigation Terraces and Grassed Winter grading Shallow
diversions waterways excavations
Embankment

Poor to good [ F Moderate in- Moderate Gravelly sub- G P Unstable trench
stability; poor take rate; gravel con- stratum at walls; gravelly
to good com- moderate tent; moder- depth of 2 substratum.
paction charac- available ate permea- feet; moder-
teristics; poor to water capac- bility; gravel- ate available
good resistance ity. ly substra- water capac-
to piping; tum at depth ity; steep
moderate per- of 2 feet; slopes in
meability when steep slopes HfD and
compacted. in HfD and HgE.

HgkE.

Fair to poor sta- Seasonal high Moderate in- Moderately Moderately Seasonal high Seasonal high
bility; fair to water table at take rate; rapid per- rapid per- water table at water at depth
poor compac- depth of 1% moderate meability to meability to depth of 1% to of 114 to 3 feet;
tion charac- to 3 feet; available depth of 2 depth of 2 3 feet. unstable trench
teristics; poor rapid per- water capac- feet; gravelly feet; gravelly walls.
resistance to meability in ity. substratum; substratum;
piping; moder- substratum. seasonal high seasonal high

ate permeability
when com-
pacted.

Fair to good sta-
bility; fair to
good compac-
tion character-
stics; moderate
permeability
when com-
pacted; poor
resistance to
piping; HnB
and HnD ex-
cessively stony.

Fair to good sta-
bility; fair to
good compac-
tion charac-
teristics; high
permeability
when com-
pacted; poor
to good resis-
tance to

piping.

Good stability;
good compac-
tion charac-
teristics; mod-
erate permea-
bility when
compacted;
fair to good
resistance to
piping; very
stony.

Seasonal high
water table
at depth of
%% foot to 1%
feet; slow
permeability
in fragipan;
HnB and
HnD exces-
sively stony.

Moderate in-
take rate;
drainage
needed; HnB
steep slopes;
HnB and
HnD exces-
sively stony.

Moderate in-
take rate;
low avail-
able water
capacity.

water table at
depth of 1%
to 3 feet.

Seasonal high
water table
at depth of
of 34 foot to
1% feet; HnB
and HnD
excessively
stony; HnD
steep slopes.

Moderately
rapid per-
meability.

Slow permea-
bility in frag-
ipan; very
stony; SxD
and SxE
steep slopes.

water table at
depth of 1%
to 3 feet.

Seasonal high
water table
at depth of
14 foot to 134
feet; lateral
seepage over
fragipan;
HnB and
HnD exces-
sively stony.

-Moderately
rapid per-
meability;
low avail-
able water
capacity.

Slow permea-
bility in frag-
ipan; very
stony; SzD
and SxE
steep slopes.

Seasonal high
water table at
depth of % foot
to 134 feet;
lateral seepage
over fragipan.

Slow permea-
bility in fragi-
pan; lateral
seepage above
fragipan; very
stony.

Seasonal high
water at depth
of 1% foot to 1%
feet; lateral
seepage over
fragipan.

Unstable trench
walls; gravelly
substratum.

Bedrock at depth
of more than
34 feet; very
stony.
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Suitability as source of— Soil features affecting—

Soil series and

map symbol Ponds

Road fill Road location

Topsoil

Sand and gravel

Reservoir area

Livingston: Lv___.___

Poor: seasonal
high water ta-

Not suitable:
none present.

Poor: ML, CL,
CH material;

Seasonal high wa-
ter table at

Slow permea~
bility; seasonal

ble at surface; high plastic surface; high high water
moderately fine index; seasonal frost-action table at sur-
textured top- high water ta- potential. face.

soil.

Poor: seasonal
high water ta-
ble at surface;

Not suitable:
none present.

ble at surface.

Poor: seasonal
high water ta-
ble at surface;

Seasonal high wa~
ter table at
surface; Lz ex-

Seasonal high wa-
ter table at
surface; slow

Lz excessively ML, CL, SM, cessively stony; permeability.
stony. SC material; . high frost-
high frost- action poten-
action poten- tial.
tial.
Made land, sanitary land fill:
a.
No valid estimates can be
made.
Middlebury: Md______.______ Good to a depth | Not suitable: Tair: SM, SC, Occasional hazard | Perivous layers
of 2 fect: . sea- excessive fines; , CL ma- of flooding; in substratum;

*Nassau: NaB,

NfE, Ng.

NaC,

NfD,

For Rock outcrop part of
NfD, NfE, and Ng, no

valid estimates can be to 1% feet. areas of Ng fractured bed-
made. steep slopes; rock; NfD,
few Rock NfE, and in
outecrops. some areas of
Ng steep slopes.
Norwich: NhA, NoA_.______| Poor: seasonal Not suitable: Poor: seasonal Seasonal high Seasonal high
high water table none present. high water table water table at water table at
at surface; NoA at surface; ML, surface; high surface; slow
excessively CL material. frost-action permeability. -
stony. potential.
*Qquaga: OmB, OmD, OrD___| Poor: stone and | Not suitable: Poor: bedrock at | Bedrock at depth | Bedrock at depth

For Rock outcrop part of

sonal high water fair below depth terial; seasonal seasonal high occasional
table at depth of 5 feet in - high water table water table at hazard of
of 1 foot to 2}4 places. at depth of 1 depth of 1 foot flooding.

feet.

Poor: shale con-
tent excessive;
Rock outcrop.

channer content

Not suitable:
none present;
bedrock at
depth of 1 foot

none present;

foot to 2%
feet; high frost-
action potential.

Poor: bedrock at
depth of 1 foot
to 134 feet;
Rock outerop.

depth of 2 to 3%

to 2% feet; high
frost-action
potential.

Bedrock at depth
of 1 foot to 1%
feet; NfD, NfE
and in some

of 2 to 3} feet;

Bedrock at depth
of 1 foot to 1%
feet; seepage
losses likely in

of 2 to 3% feet;

OrD, no valid estimates excessive. bedrock at feet; limited OmD and OrD moderate
can be made. de))th of 2 to material; ex- steep slopes. permeability;
3% feet. tremely stony. seepage losses

See footnotes at end of table,

likely.
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fair compac-
tion character-
istics; hazard
of piping; NoA
very stony.

Fair stability;

fair compaction
characteristics;
bedrock at
depth of 2 to
314 feet; stone
content ex-
cessive.

water table
at surface;
slow permea-
bility in sub-
soil.

take rate;
drainage
needed.

Stone content
excessive;
moderately
low available
water capac-
ity; bedrock
at de})th of 2
to 32 eet;
moderate in-
take rafe

Stone content
excessive;
bedrock at
depth of 2 to
31 feet.

Stone content
excessive;
bedrock at
de})th of 2 to
3% feet;
moderately low
available water
capacity.

water table at
surface.

Bedrock at depth

2 to 314 feet.

Ponds—Con.
Drainage Irrigation Terraces and Grassed Winter grading Shallow
diversions waterways excavations
Embankment

Fair to good sta- | Slow permea- Slow intake (O J (O J Seasonal high Seasonal high wa-
bility; fair to bility in sub- rate; sea- water table at ter table at
good compac- soil; sea- sonal high surface; poor surface; poor
tion charac- sonal high water table surface drain- surface drain-
teristics; good water table at surface; age. age.
resistance to at surface; drainage
piping. limited needed.

drainage out-
lets.

Poor to good sta- | Seasonal high Moderate in- (O J [ T Seasonal high wa- | Seasonal high wa-
bility; poor to water table take rate; ter table at ter table at
good compac- at surface; drainage surface; poor surface; poor
tion charac- slow per- needed. surface drain- surface drain-
teristics; poor meability; Lz age; Lz very age; Lz very
to good resis- excessively stony. stony.
tance to piping. stony.

Fair stability; Seasonal high Moderate intake | (). _.__________ [0 P Seasonal high Seasonal high
fair compaction water table at rate; seasonal water table at water table at
characteristics; depth of 1 foot| high water depth of 1 foot depth of 1 foot
poor to good to 234 feet; table at depth to 24 feet. to. 214 feet;
resistance to occasional of 1 to 2% subject to
piping. hazard of feet; subject, occasional

flooding; to occasional stream flooding.
limited drain- stream
age outlets. flooding.

Good stahility; [ T Bedrock at Bedrock at Bedrock at Bedrock at Bedrock at depth
limited ma- depth of 1 depth of 1 depth of 1 depth of 1 foot of 1 foot to
terial; shale foot to 114 foot to 1% foot to 1% to 1% feet. 134 feet; Rock
hedrock at feet; low feet; Rock feet; low outerop.
depth of 1 foot available outerop. available
to 1% feet; water capac- water capac-

Rock out- ity; rapid ity; Rock
crop. intake rate. outcrop.
Fair stability; Seasonal high Moderate in- [ J @ . Seasonal high Seasonal high

water at
surface.

Bedrock at depth

of 2 to 3% feet;
extremely
stony.
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Suitability as source of—

Soil features affecting—

Soil series and
map symbol

Topsoil

Sand and gravel

Road fill

Road location

Ponds

Reservoir area

Otisville: OtC,OtD. _______.__

Palmyra: PaA, PaB, PaD____

Pits, sand and gravel: Pt
No valid estimates can be

made.
Pompton: PvA______________
Preakness: Pw._._.__________
Raynham: RaB._.___.__._____
Riverhead: RhB, RhC__.___._

See footnotes at end of table,

Poor: sand and
gravel content
excessive.

Poor: gravel con-
tent excessive.

Fair: gravel con-
tent moderate;
seasonal high
water table at
depth of 1 foot
to 2 feet.

Poor: seasonal
high water
table at surface.

Poor: seasonal
high water
table at surface.

Fair: gravel con-
tent moderate.

Good below depth
of 2 feet for
sand and gravel.

Good below depth
of 2 feet.

Fair below depth
of 3 feet for
sand and gravel;
seasonal high
water table at
depth of 1 foot
to 2 feet.

Fair below depth
of 24 feet for
sand and gravel;
seasonal high
water table at
surface; mod-
erate fine con-
tent.

Not suitable:
none present.

Good below
depth of 2 to 3
feet for sand
and gravel.

Good: SM, GM,
GP, GM ma-
terial.

Good: SM, SC,
GM material.

Good: S8SM, SC,
GM, GP ma-
terial; seasonal
high water
table at depth
of 1 foot to 2
feet.

Poor: seasonal
high water
table at surface;
SM material.

Fair: ML, CL,
SM material;
seasonal high
water table at
surface.

Good: SM ma-
terial; deposit
generally thick.

Cut slopes are
unstable and
erodible; loose
sand and gravel
in substratum.

Loose sand and
gravel substra-
tum; unstable
and erodible in
cuts.

Seasonal high
water table at
depth of 1 foot
to 2 feet; sub-
ject to ponding;
high frost-

action potential.

Occasional stream
overflows; sea-
sonal high
water table at
surface; high
frost-action
potential.

Seasonal high
water table at
surface; high
frost-action
potential.

Cut slopes are un-
stable and
erodible; loose
sand and gravel
in substratum;
RhC steep
slopes in places.

Rapid permea-
bility in subsoil
and substratum;
deep to water
table; seepage
losses likely.

Rapid permea-
bility in sub-
stratum ; seep-
age losses ex-
cessive; PaD
steep slopes.

Seasonal high
water table at
depth of 1 foot
to 2 feet; rapid
permeability in
substratum;
Seepage losses
likely.

Seasonal high
water table at
surface; subject
to occasional
stream overflow;
moderately
rapid permea-
bility.

Seasonal high
water table
at surface.

Rapid permea-
-bility in sub-
stratum; seep-
age losses likely.




1nterpretations—Continued

SUSSEX COUNTY, NEW JERSEY

73

Soil features affecting—Continued

bility; fair to
good compac-
tion character-
tics; pervious
material.

available
water capac-
ity ; moder-
ately rapid
intake rate;
RhC erosion
hazard.

available
water capac-
ity; sandy
and gravelly
substratum at
depth of 2
feet; RhC
steep slopes

in places.

Ponds—Con.
Drainage Irrigation Terraces and Grassed Winter grading Shallow
diversions waterways excavations
Embankment

Good stability; (€ T Low available Low available Low available () e Sandy and grav-
good compac- water capac- water capac- water capac- elly substratum;
tion character- ity; rapid ity. ity. unstable trench
istics; moderate intake rate. walls.
permeability
when com-
pacted; hazard
of piping.

Good stability; (€ T Moderate avail- | Gravelly sub- Gravelly sub- G T, Gravelly sub-
good compac- able water stratum at stratum at stratum at
tion character- capacity; depth of 2 depth of 2 depth of 2 feet;
istics; moder- moderate feet; moder- feet; moder- unstable trench
ate permea- intake rate; ate available ate available walls.
bility when PaD and water ca- water ca-
compacted; fair HgE steep pacity. pacity.
to good resist- slopes.
ance to piping.

Good stability; Seasonal high Drainage need- (€ T (€ J Seasonal high Seasonal high
good compac- water table ed; subject to water table at water table at
tion character- at depth of 1 ponding. depth of 1 foot depth of 1 foot
istics; moderate foot to 2 feet; to 2 feet. to 2 feet; un-
permeability hazard of stable trench
when com- piping. walls.
pacted; fair
resistance to
piping.

Fair stability; fair | Seasonal high Moderately (C TR (€ . Seasonal high Seasonal high
compaction water table at rapid intake water table at water table at
characteristics; surface; sub- rate; seasonal surface; subject surface; poor
hazard of ject to occa- high water to occasional surface drainage;
piping. sional stream table at sur- stream overflow. subject to occa-

overflow. face; drainage sional stream
needed. overflow.

Fair to poor sta- Seasonal high Moderate avail- | ()oocoowoao (O TR Seasonal high Seasonal high
bility; fair to water table able water water table at water table at
poor compac- at surface. capacity; slow surface. surface; trench
tion character- intake rate; walls may be
istics; hazard drainage unstable.
of piping. needed.

Fair to good sta- | (1) . Moderately low | Moderately low | &) ... .._.- () - Sand and gravelly

substratum; un-
stable trench
walls.
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Soil series and

Suitability as source of—

Soil features affecting—

map symbol Ponds
Topsoil Sand and gravel Road fill Road location
Reservoir area
*Rockaway: RoB, RoC, RoD, | Poor: gravel, Poor: excessive Fair: ML, CL, Bedrock at depth | Slow permea-
RpD, RpE, RrD. cobblestones, fines, cobble- M, SC ma- of more than 4 bility in fragi-
For Rock outcrop part of and stone con- stones, and terial; RpD, feet; RpD, pan; RpD,
of RrD, see Rock out- tent excessive. stones. RpE, and RrD, RpE, and RrD RpE, and RrD
crop. excessively excessive stones high stone con-
cobbly and and boulders. tent and slopes.
stony.

*Rock outcrop: RsF, RtE,
RvE.

For Nassau part, see Nas-
sau series; for Oquaga
part of RtE, see Oquaga
series; for Rockaway
part of RvE, see Rocka-

way series.

*Sloan: Sm.o_ ...
Mapped only with Way-
land soils. For Wayland

part, see Wayland series.

Swamp: Sp.
No valid estimates can be

made.
*Swartswood: SwB, SwC,

SwD, SxB, SxD, SxE.
For Lackawanna part of
SxB, $SxD, and SxE, see
Lackawanna series.

Unadilla: UnA, UnB____ _____

Valois: VaB, VaC, VaD ______

Wallkill: Wa______________

See footnotes at end of table.

Not suitable:
limited material
or none present.

Poor: seasonal
high water table
at surface.

Poor: gravel and
stone content
excessive.

Good to depth of
40 inches.

Poor: shaly loam;
shale content
excessive.

Poor: seasonal
high water at
surface most of
the year; diffi-
cult to excavate.

Not suitable:
none present.

Not suitable:
excessive fines.

Not suitable:
none present.

Not suitable:
none present.

Not suitable:
none nresent,.

Not suitable:
none present;
organic sub-
stratum.

Not suitable:
limited material
or none present.

Poor: ML, CL
material; sea-
sonal high water
table at surface;
high frost-action
potential.

Fair below depth
of 2% feet: SM,
SC material;
SxB, SxD, and
SxE excessive
stone content.

Fair: SM, SC,
ML, CL mate-
rial; high frost-
action potential.

Fair for ML, SM,
and GM ma-
terials.

Poor: ML, CL
material; less
than 3 feet of
material over
organic sub-
stratum.

Hard bedrock re-
quires blasting;

excessive slopes.

Seasonal high
water table at
surface; hazard
of frequent
flooding.

Lateral seepage
above fragipan;
bedrock at a
depth of more
than 4 feet.

High frost-heave
potential;
erodibility.

Bedrock at depth
more of than 4
feet.

Subject to occa-
sional flooding;
seasonal high
water table at
surface; organic
substratum.

Steep slopes;
fractured bed-
rock in places.

Pervious layer in
substratum;
seasonal high
water table at
surface; hazard
of stream over-
flow.

Moderately slow
permeability in
subsoil; SxB,
SxD, and SxE
excessive stone
content; SwD,
SxD, and SxE
steep slopes.

Moderate perme-
ability in sub-
soil and sub-
stratum; exces-
sive seepage
losses.

Moderate to mod-
erately rapid
permeability in
substratum.

Seasonal high
water table at
surface; hazard
of occasional
flooding.
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in substratum.

water table at
surface; un-
stable ditches;
nearly level;
outlets diffi-
cult to locate.

water table at
surface; ex-
cessive
amount of
available
water; drain-
age needed.

water table at
surface; poor
surface drain-
age; poor traf-
ficability.

Ponds—Con.
i Drainage Irrigation Terraces and Grassed Winter grading Shallow
diversions waterways excavations
Embankment

Fair stability; (€ I, Moderate avail- | Moderate avail- | Moderate avail- | (). . ... - Bedrock at depth of
fair compaction able water able water able water more than 4 feet;
characteristics; capacity; capacity; capacity; RpD, RpE, and
RpD, RpE, moderate in- slow permea- slow permea- RrD high stone
and RrD ex- take rate; bility; RpD, bility; RpD. content.
cessively stony. RpD, RpE, RpE, and RpE, and :

and RrD ex- RrD exces- RrD exces-
cessive stones sive stone sive stone
and slopes. content. content.

Limited material__| () _______ (€ R, [ P, (€ T € T Hard bedrock re-

quires blasting.

Fair stability; Hazard of fre- Moderate in- (6 T (€ J . Seasonal high Seasonal high
fair compaction quent over- take rate; water table at water table at
characteristics; flow; seasonal drainage surface. surface; hazard
fair resistance high water needed. of frequent over-
to piping. table at sur- flow; hazard of

face; limited caving.
outlets.

Good stability; O P Moderate intake | SxB8, SxD and SxB, SxD, and (®) oo Bedrock at depth
good compac- rate; moder- SxE exces- SxE exces- of more than 4
tion character- ate available sive stone sive stone feet; SxB, SxD
istics; hazard water capac- content. content. and SxE high
of piping; SxB, ity; SxB, SxD stone content;
SxD, and SxE and SxE ex- SwD, SxD, and
excessive stone cessive stone SxE excessive
content. content; SwD slopes. ’

SxD, and SxE
excessive
slopes.

Fair to poor sta- O JR— ) P Moderate per- Moderate per- Susceptible to for- | ().
bility; fair to meability; meability; mation of frozen
poor compac- high erodi- high erodi- clods.
tion character- bility. bility.
istics; hazard
of piping.

Good stability; O P Moderate intake | (3)__ ..o __- (£ . Susceptible to for- | (3).
good compac- rate; moder- mation of frozen
tion character- ate available clods.
istics; hazard water
of piping. capacity.

Organic materials | Seasonal high Seasonal high [ [0 P, Seasonal high Seasonal high

water table at
surface; poor
surface drain-
age; poor traf-
ficability ; subject
to occasional
flooding.



WucC.

Wurtsboro WtB, WitC, WuB,

slopes excessive.

Poor: gravel and
" stone content
excessive.

Not suitable:
excessive fines.

than 3% feet.

Fair: ML, CL,
SM, SC
material; sea-
sonal high
water table at
depth of 14 to
2% feet; WuB
and WuC
excessively
stony.

Seasonal high
water table at
depth of 1% to
2}5fcet ; high
frost-action
potential;
bedrock at
depth of more
than 5 feet;
WuB and WuC
excessively
stony.
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Suitability as source of— Soil features affecting—
Soil series and
map symbol Ponds
Topsoil Sand and gravel Road fill Road location
Reservoir area
*Washington:  WhB, WhC, | Fair for WhB and | Not suitable: ex- | Fair: ML, CL Bedrock at a Permeable mate-
WhD, WkC, WkD, WIC, WhC loam; cessive fines. material ; mod- depth of more rial; sinks and
WwID. gravel content erate frost- than 5 feet; WkC channels pres-
For Wassaic part of WIC moderate. action poten- and WkD very ent; WkC and
and WID, see Wassaic | Poor for WhD, tial. stony. WkD very
series. WkC, and stony.
WkD; slope or
stone content
excessive.
*Wagsaic: WmC, WmD, WnD_| Fair: gravel Not suitable: Poor: MIL, CL Bedrock at a Limestone bed-
For Rock outcrop part of content excessive fines; material; depth of 114 to rock at depth
WnD, see Rock outcrop. moderate. bedrock at limited supply; 3% feet; may of 1% to 34
dePth of 1% to bedrock at require blasting. feet.
314 feet. depth of 134 to
to 3% feet.
Wayland_ ... __________.__. Poor: seasonal Not suitable: Poor: ML, CL Seasonal high Pervious layer in
Mapped only with Sloan high water excessive fines. material; sea- water table at substratum;
soils. table at depth sonal high depth of 0 to 1 seasonal high
of 0 to 1 foot. water table at foot; hazard of water table at
depth of 0 to 1 frequent depth of 0 to 1
foot; high frost- flooding. foot; hazard of
action potential. stream overflow.
Whitman: Wo.______________ Poor: seasonal | Not suitable: Poor: seasonal Seasonal high Seasonal high
high water excessive fines; high water water table at water table at
table at surface; extremely stony. table at surface; surface; high surface; slow
stone content stone content frost-action permeability in
excessive. excessive. potential; substratum.
stone content
excessive.
Wooster: WsB, WsC, WsD, | Fair for WsB and | Not suitable: Fair: ML, CL, Bedrock at depth | Slow permeability
WsE. WsC: gravel excessive fines. SM, SC of more than and seepage
content material; 3% feet; WsD rate; WsC,
moderate. limited supply; and WsE WsD, and WsE
Poor for WsD bedrock at excessive slopes. strong to steep
and WsE: depth of more slopes.

Seasonal high
water table at
depth of 1% to
2% feet; WuB
and WuC
excessively
stony.

1 Not applicable.
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Ponds—Con. :
Drainage Irrigation Terraces and Grassed Winter grading Shallow
diversions waterways excavations
Embankment

Fair stability; fair | (). _____._ Moderate intake | WKC and WkD | WkC and WkD | Fair trafficability._| Bedrock at depth
compaction rate; moder- excessive excessive of more than 5
characteristics; ate available stone content. stone content. feet; WkC and
hazard of water capac- WkD very
piping; WkC ity; WkC and stony.
and WkD very WkD exces-
stony. sive stone

content.

Fair to good (O T Moderate in- Bedrock at Bedrock at Bedrock at depth | Bedrock at depth
stability ; fair take rate; depth of 1% depth of 1% of 1% to 3% of 1% to 3%
to good com- moderate to 3 feet. to 31 feet. feet; fair feet.
paction available trafficability.
characteristics; water
limited capacity;
material; WmD and
bedrock at WnD exces-
de/pth of 1% to sively stony.

3% feet.

Fair stability; Hazard of Moderate in- [ TR, O T Seasonal high Seasonal high
fair compaction frequent take rate; ' water table at water table at
characteristics; overflow; drainage depth of 0 to 1 depth of 0 to 1
fair resistance seasonal high needed. foot. foot; hazard of
to piping. water table . frequent over-

at depth of 0 flow; hazard of
to 1 foot; caving.

limited

outlets.

Stone content Stone content Moderate in- [, (O I, Seasonal high Seasonal high
excessive; fair excessive; take rate; water table at water table at
to good sta- seasonal extremely surface; poor surface; poor
bility; fair to water table stony; surface surface drain-
good compac~ at surface; drainage drainage. age; extremely
tion character- slow per- needed. stony.
istics. meability in .

substratum;
limited
outlets.

Fair stability; [ T Moderate in- WsD and WsE (€ J ) e Bedrock at depth
fair compac- take rate; excessive of more than
tion charac- moderate slopes. 3% feet.
teristics; available
hazard of water capac-
piping. ity; hazard of

Fair stability;
fair compac-
tion charac-
teristics;
hazard of
piping; WuB
and WuC
excessively
stony.

Seasonal high
water table
at depth of
1% to 2%
feet; moder-
ately slow
permeability
in fragipan;
WuB and
WuC exces-
sively stony.

erosion.

Moderate in-
take rate;
moderate
available
water capac-
ity ; seasonal
high water
table at

de})th of

1% to 2%

feet; drain-

age needed.

Seasonal high
water table
at depth of
1% to 2%
feet; WuB
and WuC
excessively
stony.

Seasonal high
water table
at depth of
1% to 3%
feet; WuB
and WuC
excessively
stony.

Seasonal high
water table at
depth of 1% to
31 feet; WuB
and WuC
excessively
stony.

Seasonal high
water table at
depth of 134 to
3% feet; bed-
rock at a depth
of more than
5 feet.

2 All features favorable.
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TABLE 9.—Engineering

[Tests performed by the College of Engineering, Rutgers Universif,y, in accordance with standard

Sampling site Sieve analysis
} Site Depth Percentage passing sieve—
Soil series and map symbol number from
’ ) Latitude Longitude sur-
i face No. 4 No. 10 No. 40 No. 200
% inch | (4.7 mm.) | (2.0 mm.) (0.42 (0.074
mm.) mm.)
In.
Bath gravelly loam: BfD.____ 73 | 41°04714" 74°42'23" 0-10 96 . 85 76 63 43
Modal. 10-24 99 91 82 70 46
24-34 96 76 67 53 35
Bath gravelly loam: BfD.____ 71 | 41°16’20" 74°39700"" 0-7 82 67 59 39 29
Nonmodal, high sand con- 7-25 76 66 58 49 34
tent. 25-36 83 75 68 56 40
Fredon loam: FrA.__________ 54 | 41°11747" 74°37'33"" 0-6 100 93 88 69 43
Nonmodal, low gravel con- } 6-20 100 98 93 74 46
tent in substratum. 20-28 | - 100 99 87 78 56
Halsey loam: Ha_.___.___._____ 60 | 41°03'55" 74°41'14" 0-12 100 99 97 83 34
Nonmodal, high sand content. 12-20 100 99 98 90 41
20-30 99 97 96 85 38
30-84 100 98 91 63 15
Hazen gravelly loam: HfA___ 58 | 41°01/55"" 74°45'54"7 0-16 97 83 76 59 36
Nonmodal, high sand con- 16-32 100 01 83 69 46
tent. 32-44 95 65 52 34 14
Hazen gravelly sandy loam: 6 | 41°06'34" 74°37'46"" 0-8 87 68 57 38 19
HgE. 8-34 97 65 42 18 11
Nonmodal, high gravel 34-40 93 48 28 10 6
content.
Hazen gravelly sandy loam: 46 | 41°08'02"/ 74°42'42" 0-8 96 80 68 41 34
HgE. 8-20 98 81 72 A5 37
Modal. : 20-40 95 81 69 57 42
40-52 96 80 63 28 13
Lackawanna gravelly fine sandy 30 | 41°18728"/ 74°42747'" 0-12 81 65 61 52 33
loam: (part of SxB). 12-24 61 44 43 35 22
Nonmodal, low fine sand 24-34 98 85 69 60 42
content; high gravel :
content.
Lackawanna gravelly fine sandy 28 | 41°20'23" 74°40'39"’ 0-12 94 86 83 68 34
loam: (part of SxB). 12-30 97 88 75 65 33
Modal. 30-54 87 72 57 46 25
Lyons silt loam: Ly.__________ 25 | 41°08’'50"' 74°36'45" 0-6 89 84 78 69 49
Coarser than modal, high 6-24 78 72 67 59 47
gravel content. 24-41 78 71 68 61 44
Rockaway  gravelly loam: 1| 41°14/7" 74°30'09"’ 0-8 95 88 78 60 39
RoB. 8-20 93 85 80 66 44
Nonmodal, high sand con- 20-28 89 84 79 66 45
tent in surface layer. .
Rockaway gravelly  loam: 21 | 41°12'50" 74°33'00"" 0-13 88 72 65 50 33
RoB. 13-35 87 80 73 57 38
Nonmodal, high sand con- 35-48 92 85 79 62 32
tent in surface layer.
Washington loam: WhB..____ 15 | 41°51'00" 74°51'00"" 0-12 91 82 76 61 34
Nonmodal, gravel and sand 12-36 | 79 72 69 60 39
content high. 36-48 97 92 91 80 51
Washington loam: WhB______ 22 | 41°12745" 74°29'55"" 0-10 92 84 77 65 43
Nonmodal, high gravel 10-27 96 89 80 69 45
content. 27-48 93 87 82 66 44

See footnotes at end of table,
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test data
procedures of the American Association of State Highway Officials (AASHO) (2). The symbol < means less than]
Hydrometer analysis Moisture density ! Classification
Liquid limit Plasticity
0.05- index Maximum Optimum
0.005 mm. <0.005 mm. dry density moisture AASHO Unified
content
Pet. Pct. Pct. Lb.feu. ft. Pct.
___________________________ 29 B e e e | A-4(2) SM-SC
___________________________ 21 2 NP 116 13 | A-4(2) SM
18 - 8 19 7 120 11 | A-2-4(0) SM-SC
___________________________ 31 8 || A-2-4(0) SM-SC
___________________________ 22 6 119 12 | A-2-4(0) GM-GC
___________________________ 20 6 120 12 | A-4(1) SM-SC
___________________________ 41 11 1 R IR - o 016 SM
26 12 32 A I PO A-4(2) SM-SC
20 32 24 Lo N (TSI PRI A-4(4) CL
___________________________ 3NL NP ||| A2-4(0) SM
___________________________ NL NP | oo A-4(1) SM
___________________________ NL NP 116 13 | A-4(1) SM
___________________________ NL NP || A-2-4(0) SM
___________________________ 31 8 |ee oo | A~4(0) SM~-SC
___________________________ 22 B ||} A-4(2) SM-SC
___________________________ 19 2 123 11 | A-1-b(0) SM
___________________________ 36 8 || A-2-4(0) SM
___________________________ 28 B ||| A-1-a(0) SM-SC
___________________________ NL NP 126 11 | A-1-a(0) SM
___________________________ 34 6 o] A2-4(0) SM
25 11 32 8 102 19 | A-4(0) SM-SC
23 17 24 [ J00 DU JE SN S A-4(1) SM-SC
___________________________ 21 4 || A-1-D(0) SM-SC
___________________________ 48 9 || A-2-5(0) GM
___________________________ 33 5 | oo eccee | A-1-D(0) GM
25 15 22 (0 PN IR A-4(1) SM-SC
___________________________ 23 B ||| A2-4(0) SM-S8C
___________________________ NL NP jooo e fee e A-2-4(0) SM
___________________________ 16 2 a2 A-1-D(0) SM
___________________________ 29 T e A-4(3) SM-SC
___________________________ 30 12 111 16 | A-6(3) GC
___________________________ 28 10 111 16 | A-4(2) GC
___________________________ 36 O ||| A4(1) SM
25 7 30 7 101 18 | A-4(0) SM
___________________________ 23 6 || A-4(2) SM
___________________________ 35 6 || A-2-4(0) SM
___________________________ 23 3 117 13 | A-4(1) SM
___________________________ 17 2 127 10 | A-2-4(0) SM
___________________________ 26 B || A-24(0) SM-SC
___________________________ 25 3 114 13 | A-4(1) SM
___________________________ 26 9 115 13 | A-4(3) CL
___________________________ 26 B || A-4(2) SM-SC
___________________________ 18 3 120 11 | A-4(2) SM
___________________________ 21 7 121 11 | A-4(2) SM-SC
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TABLE 9.—Engineering

Sampling site Sieve analysis
Site Depth Percentage passing sieve—
Soil series and map symbol | number from
Latitude Longitude sur-
face No. 4 No. 10 No. 40 No. 200
% inch | (4.7 mm.) | (2.0 mm.) (0.42 (0.074
mm.) mm.)
In,
Wassaic silt loam: WmC.______ 1 39 | 41°01'00"" 74°46'11"" 0-14 96 91 88 79 64
Modal. 14-28 100 98 94 87 71
Wurtsboro  gravelly  loam: 74 | 41°16'55" 74°38'44'" 0-6 90 80 67 57 39
WiB. 6-20 91 80 74 63 44
Nonmodal, high sand 20-34 85 71 57 48 34
content.

! Based on AASHO Designation: T 99-49.
2 NP means nonplastic.

This information, however, does not eliminate need for
further investigations at sites selected for engineering
works, especially works that involve heavy loads or that
require excavations to depths greater than those shown
in the tables, generally depths greater than 6 feet. Also,
inspection of sites, especially the small ones, is needed
because many delineated areas of a given soil mapping
unit may contain small areas of other kinds of soil that
have strongly contrasting properties and different suit-
abilities or limitations for engineering structures.

Some of the terms used in this soil survey have spe-
cial meaning in soil science that is not familiar to ‘all
engineers. The Glossary defines many of these terms.

E’ngineeriﬁg soil classification systems

The two systems most commonly used in classifying
samples of soils for engineering purposes are the Unified
system (72) used by the Soil Conservation Service engi-
neers, the Department of Defense, and others, and the
AASHO system adopted by the American Association of
State Highway Officials (2).

In the Unified system soils are classified according to
particle size distribution, plasticity, liquid limit, and
content of organic matter. Soils are grouped in 15 classes.
There are 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 are
designated by symbols for both classes; for example,
ML-CL. '

The AASHO system is used to classify soils according
to those properties that affect use in highway construc-
tion and maintenance. In this system, a soil is assigned
to one of seven basic groups ranging from A-1 through
A-~T on the basis of grain-size distribution, liquid limit,
. and plasticity index. In group A-1 are gravelly soils of
high bearing strength, or the best soils for subgrade
(foundation). At the other extreme, in group A-7, are
clay soils that have low strength when wet and that are
the poorest soils for subgrade. Where laboratory data

are available to justify a further breakdown, the A-1,
A-2, and A-7 groups are divided 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 additional refinement, the engineering value of a soil
material can be indicated by a group index number.
Group indexes range from 0 for the best material to
20 or more for the poorest. The AASHO classification
for tested soils, with group index numbers in parentheses,
is shown in table 9; the estimated classification, without
group index numbers, is given in table 7 for all soils
mapped in the survey area.

USDA texture is determined by the relative propor-
tions of sand, silt, and clay in soil material that is less
than 2.0 millimeters in diameter. “Sand,” “silt,” “clay,”
and some of the other terms used in the USDA textural
classification are defined in the Glossary.

Estimated soil properties

Estimates of soil properties significant in engineering
are shown in table 7. These estimates are made for typical
soil profiles, by layers sufficiently different to differ sig-
nificantly in suitability for soil ‘engineering works. The
estimates are based on field observations made in the
course of mapping, on test data for these and similar
soils, and on experience with the same kinds of soil
In other counties. Following are explanations of some of
the columns in table 7. _

Depth to bedrock is the distance from the surface of
the soil to the upper surface of the rock layer.

Depth to seasonal high water is distance from the sur-
face of the soil to ‘the highest level that ground water
or water over a fragipan reaches in the soil in most
years.

Soil texture is described in table 7 in the standard
terms used by the Department of Agriculture. These
terms take into account relative percentages of sand, silt,
and clay in soil material that is less than 2 millimeters
in diameter. “Loam,” for example, is soil material that
contains 7 to 27 percent clay, 28 to 50 percent silt, and
less than 52 percent sand. If the soil contains gravel or
other particules coarser than sand, an appropriate modi-
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Hydrometer analysis Moisture density ! Classification
Liquid limit Plasticity
0.05- index Maximum Optimum
0.005 mm. <0.005 mm. dry density moisture AASHO Unified
content
Pet. Pet. Pet. Lb.feu. ft. Pt.
45 15 32 B {0 P [P A-4(6) MIL~CL
40 28 36 )1 T PRI [N A-6(9) CL
___________________________ 33 8 | eemece || A-4(D1) SM-SC
___________________________ 24 6 108 16 | A-4(2) SM-SC
___________________________ 20 6 118 11 | A-2-4(0) SM-SC

3 NL means nonliquid.

fier is added, as for example, “gravelly loamy sand.”
“Sand,” “silt,” “clay,” and some of the other terms used
In USDA textural classification are defined in the Glos-
sary of this soil survey. The textures shown in the USDA
texture column are those of the representative profile
described for the soil series. Ranges in texture are stated
in the paragraph following the description of the repre-
sentative profile for each soil series in the section “De-
scriptions of the Soils.” The Unified and AASHO clas-
sifications reflect the ranges of texture, if any, that ar

defined in that paragraph. :

Permeability is the quality that enables soil to trans-
mit water or air. It is estimated on basis of those soil
characteristics observed in the field, particularly struc-
ture and texture. The estimates in table 7 do not take into
account lateral seepage or such transient soil features as
plowpans and surface crusts.

Available water capacity is the ability of soils to hold
water for use by most plants. It is commonly defined as
the difference between the amount of water in the soil
at field capacity and the amount at wilting point of most
Crops. :

Reaction is the degree of acidity or alkalinity of an
untreated soil, expressed in pH values. The pH value and
terms used to describe soil reaction are explained in the
Glossary.

Shrink-swell potential is the relative change in volume
to be expected of soil material with changes in moisture
content, that is, the extent to which the soil shrinks as
it drics out or swells when it gets wet. Extent of shrink-
ing and swelling is influenced by the amount and kind
of clay in the soil. Shrinking and swelling of soils cause
damage to building foundations, roads, and other struc-
tures.

Engineering interpretations

The interpretations in table 8 are based on the en-
gineering properties of soils shown in table 7, on test
data for soils in this survey area and others in nearby
or adjoining counties, and on the experience of engineers
and soil scientists with the soils of Sussex County. In

table 8, ratings summarize the limitation of the soils for
all listed purposes other than for drainage, irrigation,
ponds and reservoirs, embankments, terraces and diver-
sions, grassed waterways, winter grading, and shallow ex-
cavations. For these particular uses, table 8 lists those soil
features not to be overlooked in planning, installation, and
maintenance.

Topsoil is used to topdress an area where vegetation
is to be established and maintained. Suitability is affected
mainly by ease of working and spreading the soil mate-
rial, as in preparing a seedbed; natural fertility of the
material, or the response of plants when fertilizer is ap-
plied; and absence of substances toxic to plants. Texture
of the soil material and its content of stone fragments
are characteristics that affect suitability. Also considered
is damage that will result at an area from which topsoil
is taken.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 8 provide -
guidance in where to look for probable sources. A soil
rated as a good or fair source of sand or gravel generally
has a layer at least 8 feet thick. The top of this layer is
within a depth of 6 feet. The ratings do not take into ac-
count thickness of overburden, depth to the water table,
or other factors that affect mining of the materials. Nei-
ther do they indicate quality of the deposit.

Road fill is soil material used in embankments for
roads. The suitability ratings reflect the predicted per-
formance of soil after it has been placed in an embank-
ment that has been properly compacted and adequately
drained and the ease of excavating the material at bor-
TOW areas.

Soil properties that most affect highway and road lo-
cation are load supporting capacity and stability of the
subgrade and the workability and quantity of cut and
fill material available. The AASHO and Unified classi-
fications of the soil material, and also the shrink-swell
potential, indicate traffic-supporting capacity. Wetness
and flooding affect stability of the material. Slope, depth
to hard rock, content of stones and rocks, and wetness
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affect ease of excavation and amount of cut and fill needed
to reach an even grade.

Pond reservoirs (fig. 8) hold water behind a dam or
embankment. Soils suitable for pond reservoirs have low
seepage, which is related to their permeability and depth
to fractured or permeable bedrock or other permeable
material.

Embankments and dikes require soil material resistant
to seepage and piping and of favorable stability, shrink-
swell potential, shear strength, and compaction. Pres-
ence of stones and organic material in a soil are among
the unfavorable factors.

Drainage is affected by such soil properties as per-
meability, texture, and structure; depth to claypan, rock,
or other layers that influence rate of water movement;
depth to the water table; slope; stability in ditchbanks;
susceptibility to stream overflow; salinity or alkalinity;
and availability of outlets for drainage.

Irrigation of a soil is affected by features such as slope;
susceptibility to stream overflow, water erosion, or soil
blowing; soil texture; content of stones; accumulations
of salts and alkali; depth of root zone; rate of water
intake at the surface; permeability of soil layers below
the surface layer and in fragipans or other layers that
restrict movement of water; amount of water held avail-
able to plants; need for drainage; and depth to water
table or bedrock.

Terraces and diversions are embankments, or ridges,
constructed across the slope to intercept runoff and seep-

age, so that water soaks into the soil or flows slowly to
a prepared outlet. Features that affect suitability of a
soll for terraces are uniformity and steepness of slope;
depth to bedrock or other unfavorable material; presence
of stones; permeability; and resistance to water erosion,
sol slipping, and soil blowing. A soil suitable for these
structures provides outlets for runoff and is not difficult
to vegetate. .

Waterway layout and construction are affected by such
soll properties as texture, depth, and erodibility of the
soil material; presence of stones or rock outcrops; and
the steepness of slopes. Other factors affecting waterways
are seepage, natural soil drainage, available water capac-
ity, susceptibility to siltation, and the ease of establish-
ing and maintaining vegetation.

Winter grading is affected chiefly by soil features that
are relevant to moving, mixing, and compacting soil
when temperatures are below freezing.

Shallow excavations for pipelines, sewer lines, phone
and power transmission lines, basements, open ditches,
and cemeteries are those that generally require digging
or trenching to a depth of less than 6 feet. Desirable soil
properties are good workability, moderate resistance to
sloughing, gentle slopes, absence of rock outcrops or big
stones, and freedom from flooding.

Test data

All engineering test data in this survey are from
sampling and testing by the College of Engineering,

Figure 8—Irrigation pond on Chippewa silt loam. The pond is stocked with large-mouthed bass.
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Rutgers University (3, 6). Table 9 contains engineering
test data for some of the major soils in Sussex County.
These tests were made to help evaluate the soils for en-
gineering 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. '

Moisture-density, or compaction data, are important in
earthwork. If a soil material is compacted at successively
higher moisture content, assuming that the compactive
effort remains constant, the density of the compacted
material increases until the optimum moisture content is
reached. After that, density decreases with increase in
moisture content. The highest dry density obtained in the
compaction test is termed mazimum dry density. As a
rule, maximum strength of earthwork is obtained if the
soil is compacted to the maximum dry density.

Tests to determine liquid limit and plastic limit meas-
ure the effect of water on the consistence of soil material.

Town and Country Planning

This section is mainly for land planners, municipal
officials, developers, and landowners or users who are
responsible for the preparation or evaluation of land use
plans or for community development. Table 10 lists a
selection of trees, shrubs, and vines for use in landscap-
ing homes, communities, and recreation areas. Table 11
defines limitations, by mapping unit, for specified use
in community developments.

A rating of slight in table 11 means that soil prop-
erties are generally favorable for the rated use, or limi-
tations are minor and easily overcome. A rating of
moderate means that some soil properties are unfavor-
able but can be overcome by careful planning, design,
and good management. A rating of severe indicates soil
properties so unfavorable and so difficult to correct or
overcome that soil reclamation, special designs, or in-
tensive maintenance is required. Some properties are so
unfavorable for a particular use that overcoming the
limitations is most difficult and costly and is commonly
not practical for the rated use.

Planning and zoning officials need to consider the
merits of competing uses for soils. Those best for com-
munity developments are also among the best for farm-
ing. The capability of the soils for farm crops is desig-
nated at the end of the description of each mapping unit
and is explained in the section “Capability grouping.”

Following are some explanations of assumptions made
for the ratings in table 11.

Ratings for foundations of dwellings three stories or
less are based on the properties of an undisturbed soil.

Septic tank absorption fields are rated for residences
on normal lot sizes, but not for public buildings or trail-
er parks. Requirements of the New Jersey Department
of Health were followed. Where seasonal water tables
are listed as limitations, ratings may be more severe
than percolation tests indicate if tests are made in dry
seasons.

Ratings for sanitary landfill are based on soil prop-
erties to a 5-foot depth. Onsite investigations are needed

to determine soil and water conditions if depth is more
than 5 feet. Ratings indicate where onsite investigation
would be most profitable. Landfill ratings are based on
the trench method. All soils that have a water table
within 5 feet from the surface and soils that have a
rapidly permeable substratum were rated severe because
pollution to ground water is a hazard. Soils having small
amounts of water perched over a fragipan were rated
slight or moderate, depending on the amount of water.

It is assumed that local roads and streets will be paved.
Slope, depth to bedrock, and the stone and boulder content
are somewhat more critical for parking lots than for roads
because more extensive grading is required.

Ratings for lawns, landscaping, and golf fairways are
based on soil properties that affect plant production.

It is assumed that athletic fields are to be used year
round. If only summer use is planned, a seasonal high
water is not so severe a limitation as indicated. Intensive
use and a grass turf are assumed.

It is assumed that picnic and play areas are to be used
for about. 7 months, April through October. No major
land shaping is assumed in the ratings.

Campsites, trailers, and tents are rated on use for about
7 months, April through October. If all season camping
is anticipated, a seasonal high water table is a more
severe limitation than indicated. Areas where the water
table is seasonally high should be avoided, if possible,
in laying out access roads.

Formation and Classification
of the Soils

This section describes the major factors of soil forma-
tion and explains some of the processes in soil formation.
It also defines the current system of classification and
classifies the soils of Sussex County according to that
system.

Factors of Soil Formation

Soils form through the interaction of five major fac-
tors. They are climate, plant and animal life, parent ma-
terial, topography, and time. The relative influence of
each factor usually varies from place to. place. Local
variations in soils are due to differences in kind of parent
material and in topography and drainage. In places,
one factor may dominate in the formation of a soil and
determine most of its properties.

Climate

The climate of Sussex County is characteristic of a
humid continental type that is marked by extreme sea-
sonal temperature changes. It has an annual precipita-
tion of about 44 inches and a mean annual air tempera-
ture of about 49° F. Rainfall is uniform during the
growing season of May through September; the average
is about 21 inches. The cool temperature has promoted
the accumulation of organic matter in the surface layer
of the soils. For more detailed information on climate,
see the climate section under General Nature of the County.
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TaBLE 10.—Guide for landscape planting
[The letter X indicates characteristics of the specified planting)
Deciduous trees

Common and botanical Suitable Shape of Nut .| Orna-.| Au- Growth |Potential
plant names drainage mature | Flower| Fruit or Shade | mental | tumn rate height
tree ' acorn foliage
. Ft,
Ash, white (Fraxinus americana)__| ‘Good to some- Round_|_______|_______{ ______ X X X Rapid..____ 50+
what poor.
Basswood (Tilia americana)______ Good to some- Round_|_______|._____|____.__ X .. Rapid.._.__ . 50+
what poor. :
Beech (Fagus grandifolia)________ Good to some- Round_, X |[_______|___.___ X X o |lo__. Slow..__.__ 50
what poor. .
Birch:
Paper (Betula papyrifera)____| Good to some- Round_|._____. X . X X Rapid______ 50
what poor.
Yellow (B. lutea).__________ Good to some- Round________|______ || X X Moderate___ 50+
what poor.
Blackgum (Nyssa sylvatica)______ Good to some- Oval___| _____ | ______[_______ X X X Slow.______ 50-+
what poor.
Butternut (Juglans cinerea)_.____ Good and mod- | Round_|_______ D G X X . Rapid.____. 50+
erately good.
Catalpa (Catalpa speciosa)_._.._. Good. to some- Round.| X | ___l | __ X . Moderate_ .. 50+
what poor.
Chestnut, Chinese (Castanea | Good and mod- Round_|_______ X .. X llL Rapid..____ 25-50
molissima). erately good. .
Crabapple, flowering (Malus spp.)-| Good and mod- | Round.| X  |._____.|._____| X X Moderate___| 15-25
erately good. .
Cucumbertree (Magnolia acumi- | Good to some- Oval.__| X |_______|..____. X X X Moderate.._ 504+
nata). what poor.
Dogwood, flowering (Cornus | Good to some- Round_| X |_______| .. ____ X X Slow.______ 25
florida). what poor.
Ginkgo (Ginkgo biloba)_____.____ Good and mod- | Oval___{_______|_______|_______ X X X Moderate. ._ 50+
erately good. .
Hackberry (Celtis occidentalis)__.| Good and mod- | Oval.__ X il X D G Moderate.__| 25-50
i erately good.
Hawthorn (Crataegus spp.)_._.__ Good to some- Round.| X |_____ | __|.______ D G R A 15
‘ what poor.
Hickory, shagbark (Carya ovata)_{ Good to some- Oval__|_______ D. G X X . Slow.._.___ 50+
what poor.
Horsechestnut (Aesculus hippo- Good and mod- | Round.| X X .. X D O Moderate. .. 50
castanum). erately good.
Locust:
Black  (Robinia  psuedo- | Good and mod- | Oval-__| X |______|._____(_____| | Rapid..._.. 50+
acacia). erately good.
Honey (Gleditsia triacan- | Good and mod- | Oval___| X  |.______{_ X D Rapid___.__ 50
thos). erately good. )
Maple:
Red (Acer rubrum)_..______ Good to poor_..| Oval___|_______i_______|.______ X X X Rapid.__.___ 50+
Sugar (A. saccharum)_______ Good to some- Round._{_._____|.______|_______ X X X Moderate.__ . 504
what poor.
Mountainash:
American (Sorbus americana).| Good to some- Oval._.| X || l______ D N Rapid._____ 25-50
what poor. -
European (8. aucuparia)_____ Good to some- Oval___| X || __.___ X L. Rapid______ 25
' what poor.
Mulberry, white (Morus alba)____{ Good to some- Round ||| ... X e Rapid.._.__ 25-50
what poor. :
Oak:
Pin (Quercus palustris)_____. Good to some- Pyra- | ______|______. X X X X Moderate___ 50+
what poor. midal.
Red (Q. borealis) ___________ " Good to some- Round_|. ______|.______ X X X X Rapid______ 50+
what poor.
White (Q. alba) . ___________ Good to mod- Round_{_______{.______ X D G I AR Slow__.____ 50+
: erately good.
Sassafras (Sassafras albidum)_.___ Good and mod- | Oval___| X |_______|.______ X X X Moderate__.| 25-50
erately good.
Serviceberry or Juneberry (Ame- | Good and mod- Round | X | ___ | | | X Moderate.._| 25-50
lanchier canadensis). erately good.
Yellow-poplar (Liriodendron tu- | Good to some- Oval___| X | ______|_.____ X |e.. X Rapid______ 504
lipifera). what poor.
Walnut, black (Juglans nigra)___.| Good and mod- | Round_|_______ D. G OO I I R Rapid._____ 50+
erately good. )
Willow, weeping (Salix babylon- | Good to poor___| Um- |_______j___.___|_______ X D G Rapid_____. 25-50
ica). brella.
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Evergreen trees
Common and botanical Suitable Shade Shade Orna- Wind- Screen | Critical Growth Pct)joeln-
plant names drainage tolerant mental break area rate I 1a
height
Aborvitae: Ft.
American or northern white- | Good to some- No  |occeoo-- X X D, G Slow.___.__ 504
cedar (Thuja occidentalis). what poor.
Oriental (T. orientalis) .. ____ Good to some- No  |____.__.. X X X aeeoeoo- Slow.____._ 504
what poor.
Hemlock, eastern (Tsuga cana- | Good and mod- | Yes  |_______. X X D G Moderate. . _ 50+
densis). erately good.
Larch:
European (Larix decidua)....| Good and mod- | No X e e e Rapid-_____ 50+
erately good.
Japanese (L. leptolepis) - ____ Good and mod- | No X || X Rapid..__._ 50+
erately good.
Pine:
Austrian (Pinus nigra)_.______ Good and mod- | No  |__._.___. X X X - Rapid_.__.. 50
erately good.
White (P. strobus)_.________ Good to poor.._| Yes | |- X D G . Rapid....._ 50
Spruce:
Norway (Picea abies) . ______ Good to some- Yes |- -- X X X |- Moderate.. - 50+
what poor.
White (P. glauca)...._._.____ Good to some- Yes || X X - Moderate_._ 50+
what poor.
Evergreen shrubs
Common and botanical Suitable Orna- Autumn Screen Wind- Critical Potential
plant names drainage mental foliage break area height
Azalea (Rhododendron supp.)-...| Good to poor___| X ||| 5-10
Laurel, mountain (Kalmia lati- | Good to some- D (IO SEPNR RN PRI PR 5-15
folia). what poor.
Pine, mugo (Pinus mugo)..._.._- Good to some- | X oo | 10
what poor.
Rhododendron  (Rhododendron | Good to some- X . X o] 10-15
maximum). what poor.
Yew, Japanese (Taxus cuspidata) | Good to some- | X | ... X X |ememas ®)
what poor.
Deciduous shrubs
Arrowx)vood (Viburnum denta- | Good to poor.__} X X D PR IR 10-15
tum).
Autumn-olive, cardinal (Elaeag- | Good and mod- | X | . _ .- X X X 10-15
nus umbellata). erately good.
Azalea:
Flame (Rhododendron calen- | Good_._._______ X e e e 10-15
dulaceum).
Wild honeysuckle (R. nudi- | Good__._.___.__ X e et e 5-10
florum).
Bayberry (Myrica caroliniensis) .| Good and mod- | X |o e am e 6-10
erately good.
Blackhaw  (Viburnum  pruni- | Good to some- |- |oi o] X 15-20
folium). what poor.
Coralberry (Symphoricarpos or- | Good to some- |- i X 2-6
biculatus). what poor.
Cranberry, highbush (Viburnum | Good to some- | X oo e oo fmmmmmm oo | 10-15
trilobum). . what poor.
Dogwood:
Red-oiier (Cornus stoloni- | Good to poor___| X X X 10
fera).
Silky (C. amomum). _______ Good to poor.__| X X e e 10
Firethorn, Laland (Pyracantha | Good to mod- |- | ]| s 10-20
coccinea lalandi). erately good.
Forsythia (Forsythis spp)__.__. Good and mod- | X = |ooeecoo_oo-- X |emmmmmeoioo X 10-15
erately good. )
Honeysuckle: Amur' (Lonicera | Good and mod- | X |- X |eeeaiaiao X . 10-15
maacki). erately good.
Tatarian (L. tatarica).__._______. Good and mod- | X = |ooooooooooas D P, X 10-15
. erately good. )
Privet, Amur (Ligustrum amur- | Good and mod- | X  |ooooooaoooo- X X X 15-20
ense). ) erately good.
Winterberry (Ilex verticillata)___.| Goodtopoor...i X 4 ... ... .| ........l--oeoooonn 10

! Variable.
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TasLe 11.—Soil limstations to be considered

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in
referring to other series that appear

Degree and kind of soil limitations for—

Soil series and map symbols Foundations for dwellings—

Septic tank
absorption fields

Sewage lagoons

Sanitary landfills

With Without
basements basements
Albia:

Al Severe: seasonal | Moderate: sea- Severe: seasonal | Severe: seasonal | Moderate: sea-
high water ta- sonal high wa- high water ta- high water ta- sonal high wa-
ble perched at ter table ble perched at ble at depth of ter table perched
depth of ! foot, perched at depth of ¥ foot 14 foot to 1% at depth of ¥4
to 1% feet. depth of % foot to 114 feet; feet. foot to 1% feet.

to 1% feet. slow permea-
bility in fragi-
pan.

AC e . Severe: seasonal | Moderate: sea- Severe: seasonal | Severe: seasonal | Moderate: sea-
high water table sonal high water high water high water sonal high wa-
perched at table perched table perched table at depth ter table
depth of %% foot at depth of % at depth of 14 of % foot to perched at
to 134 feet. foot to 1% foot to 114 1% feet; strong depth of %

feet. feet; slow per- slopes. foot to 114
meability in feet.
fragipan.
AmB . ___ Severe: seasonal | Severe: seasonal | Severe: seasonal | Severe: seasonal | Severe: excessive

Alluvial land, wet:

high water ta-
ble perched at
depth of !4 foot
to 1% feet; high
stone content.

Severe: frequent
flooding; sea-
sonal high wa-
ter table at

high water ta-
ble perched at
depth of ¥ foot
to 134 feet; high
stone content.

Severe: frequent
flooding; sea-
sonal high wa-
ter table at

high water ta-
ble perched at
depth of 14 foot
to 134 feet; slow
permeability in
fragipan; high
stone content.

Severe: frequent
flooding; sea-
sonal high wa-
ter table at

high water ta-
ble at depth of
% foot to 134
feet; excessive
stones on sur-
face.

Severe: frequent
flooding; sea-
sonal high wa-
ter table at

stones on sur-
face.

Severe: frequent
flooding: sea~
sonal high wa-
ter table at

surface. surface. surface. surface. surface.
Atherton loam:

At e Severe: seasonal | Severe: seasonal | Severe: seasonal | Severe: seasonal | Severe: seasonal
high water table high water table high water table high water table high water table
at surface. at surface. at surface. at surface. at surface.

Bath:

BaB._ ... Slight: rippable Slight. __.._._.___ Moderate: slow Moderate: depth | Moderate: depth
bedrock at 4 permeability in to bedrock; to bedrock.
feet or more. fragipan; deep gentle slopes.

ditches needed.

BaC_ . ... Moderate: Moderate: - Moderate: slow | Severe: strong Moderate: depth
strong slopes; strong slopes. permeability in slopes. to bedrock.
lateral seepage fragipan;special
over fragipan design needed.
in places.

BfD . e Severe: steep Severe: steep Severe: steep Severe: steep Severe: depth to
slopes. slopes. slopes. slopes. bedrock is 4

feet or more.

BfE . Severe: very Severe: very Severe: very Severe: very Severe: very

steep slopes.

steep slopes.

steep slopes.

steep slopes.

steep slopes.
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such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions for
in the first column of this table] .

Degree and kind of soil limitations for—Continued

high water ta-
ble perched at
depth of 1 foot
to 1} feet;
high frost-
action po-
tential.

Severe: seasonal
high water ta-
ble perched at
depth of ¥ foot
to 114 feet;
high frost-
action po-
tential; strong
slopes.

Severe: stone
content exces-
sive; high frost-
action po-
tential.

Severe: frequent
flooding; sea-
sonal high wa-
ter table at
surface; frost
action potential
high.

Severe: seasonal
high water table
at surface.

Moderate:
strong slopes.

Severe: steep
slopes.
Severe: very

steep slopes.

high water table
perched at depth
of ¥ foot to 14
feet.

Moderate: seasonal
high water table
perched at depth
of % foot to 134
feet.

Severe: stone con-
tent excessive.

Severe: frequent
flooding; seasonal
high water table
at surface.

Severe: seasonal
high water table
at surface.

Moderate:
slopes.

strong

Severe:
slopes.

steep

Severe: very
steep slopes.

content excessive;
seasonal high wa-
ter table.

Severe: gravel
content excessive;
seasonal high wa-
ter table.

Severe: gravel
content excessive;
seasonal high wa-
ter table; stone
content excessive.

Severe: frequent
flooding; seasonal
high water table
at surface.

Severe: seasonal
high water table
at surface.

Moderate: slow
permeability in
fragipan; gentle
slopes.

Severe:
slopes.

strong

Severe:
slopes.

steep

Severe: very
steep slopes.

 Severe:

table within
depth of 20 in-
ches for short
periods during
season of use.

Moderate: water
table within 20
inches of surface
for short periods
during season of
use.

Severe: stone con-
tent excessive.

Severe: frequent
flooding; water
table above 20
inches for o month
or more during
picnic season.

Severe: seasonal
high water table
at surface.

Moderate:
slopes.

strong

Severe:
slopes.

steep

very
steep slopes.

within depth of
20 inches during
season of use.

Severe: water ta-
ble within depth
of 20 inches dur-
ing season for use.

Severe: stone con-
tent excessive.

Severe: frequent
flooding; seasonal
high water table
at surface.

Severe: seasonal
high water table
at surface.

Slight_ ... ____._____
Moderate: strong
slopes.

Severe: steep
slopes.

Severe: very

steep slopes.

Moderate:

Severe:

Severe:

Severe:

Moderate:

Severe:

Local roads Lawns, landscaping, Picnic and Campsites, trailers,
and streets and golf fairways Athletic fields play areas and tents Paths and trails
Severe: seasonal | Moderate: seasonal | Severe: gravel Moderate: water Severe: water table | Moderate: water

table within
depth of 20 in-
ches for short
periods.

water
table within depth
of 20 inches for
short periods.

stone con-
tent excessive.

frequent
flooding; water
table above 20
inches for a month
or more during
season of use.

seasonal
high water table
at surface.

Slight.

Slight.

steep
slopes; stone con-
tent moderately
high.

very
steep slopes.
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TaBLe 11.—So0il limitations to be considered

Soil series and map symbols

Degree and kind of soil limitations for—

Foundations for dwellings—

_ Septic tank
absorption fields

Sewage lagoons

Sanitary landfills

With Without
basements basements

Bath—Continued

BgB . o ___. Moderate: stone | Moderate: stone | Moderate: slow | Moderate: depth | Moderate: depth
content mod- content mod- permeability in to bedrock; to bedrock;
erately high. erately high. fragipan; stone gentle slopes. stone content

content mod- moderately
erately high; high.
special design

needed.

BgD .. Moderate if slopes | Moderate if slopes | Moderate if slopes | Severe: strong Moderate: depth
are 8 to 15 are 8 to 15 are 8 to 15 and steep to bedrock;
percent; stone percent; stone percent; stone slopes. stone content
content mod- content mod- content mod- moderately
erately high. erately high. erately high. high; slopes of

Severe if slopes Severe if slopes Severe if slopes 15 to 25
are 15 to 25 are 15 to 25 are 15 to 25 percent.
percent. percent. percent.

BoE . Severe: very Severe: very Severe: very Severe: very Severe: very
steep slopes. steep slopes. steep slopes. steep slopes. steep slopes.

Braceville: BrA, BrB._______ Moderate: sea- Slight: seasonal | Moderate: sea- Severe: seasonal | Severe: seasonal

sonal high water high water sonal high water high water high water
table at depth table at depth table at depth table at depth table at depth
of 114 to 3 feet. of 1% to 3 feet. of 14 to 3 feet. of 134 to 3 feet. of 1% to 3 feet.

Carlisle: Ca_._______.______ Severe: seasonal | Severe: seasonal | Severe: seasonal | Severe: seasonal | Severe: seasonal

high water table high water table high water table high water table high water table
at surface; fre- at surface; fre- at surface; fre- at surface; fre- at surface; fre-
quent flooding; quent flooding; quent flooding. quent flooding. quent flooding.
low bearing low bearing e

strength; severe strength; severe

subsidence. subsidence.

Chenango: ChB._._________. Slight_._ . _.__.__ Slight .. _.._.____. Slight:  rapid Severe: rapid Severe: rapid
permeability in permeability in permeability in
substratum; substratum. substratum;
ground water ground water
pollution hazard. pollution

hazard.

ChDo_ ... Moderate if slopes | Moderate if slopes | Moderate if slopes | Severe: rapid Severe: rapid
are 8 to 15 per- are 8 to 15 per- are 8 to 15 per- permeability in permeability in
cent. cent. cent; rapid per- substratum; substratum;

Severe if slopes Severe if slopes meability in sub- slopes more ground water
are 15 to 25 are 15 to 25 stratum; ground than 8 percent. pollution
percent. percent. water pollution hazard.

hazard.
Severe if slopes

are 15 to 25

percent.
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Degree and kind of soil limitations for—Continued

Local roads
and streets

Lawns, landscaping,
and golf fairways

Athletic fields

Picnic and
play areas

Campsites, trailers,
and tents

Paths and trails

Moderate if slopes
are 8 to 15
percent.

Severe if slopes
are 15 to 25
percent.

Severe: very
steep slopes.

Moderate: sea-
sonal high water
table at depth
of 1% to 3 feet;
moderate frost-
action potential.

Severe: seasonal
high water table
at surface; fre-
quent flooding.

Moderate if slopes
are 8 to 15 per-
cent.

Severe if slopes
are 15 to 25
percent.

Severe: stone
content excessive.

Severe: stone
content excessive.

Severe: very
steep slopes.

Moderate: sea-
sonal high water
table at depth of
114 to 3 feet.

Severe: seasonal
high water table
at surface; fre-
quent flooding.

Moderate: slopes
of 8 to 15 per-
cent.

Severe: slopes of
15 to 25 percent.

Severe: stone
content excessive.

Severe: stone
content excessive.

Severe: very
steep slopes.

Severe: seasonal
high water table
at a depth of 1%
to 3 feet.

Severe: seasonal
high water table
at surface; fre-
quent flooding.

Moderate: mod-
erate gravel con-
tent.

Severe: strongand
steep slopes.

Moderate: stone
content mod-
erately high.

Moderate: stone
content mod-
erately high;
slopes of 8 to
15 percent.

Severe if slopes are
15 to 25 percent.

Severe: very
steep slopes.
Slight. .. _________.
Severe: water

table within 20
inches of surface
for a month or
more during sea-
son of use.

Moderate: slopes

of 8 to 15 percent.

Severe: slopes of
15 to 25 percent.

Severe: stone
content excessive.

Severe: stone
content excessive.

Severe: very
steep slopes.

Slight__ .. _________
Severe: frequent

flooding; water
table within 20
inches of surface
during season of
use.

Moderate: slopes
of 8 to 15 per-
cent.

Severe: slopes of
15 to 25 percent.

Moderate: stone
content mod-
erately high.

Moderate: stone
content mod-
erately high.

Severe: very
steep slopes.
Slight.

Severe: frequent

flooding; seasonal
high water table
at surface; soil
material high in
organic matter.

Slight.

Slight: slopes of 8
to 15 percent.
Moderate: slopes

of 15 to 25 percent.
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TABLE 11.—Soul limitations to be considered

Soil series and map symbols

Degree and kind of soil limitations for—

TFoundations for dwellings—

With
basements

Without
basements

Septic tank
absorption fields

Sewage lagoons

Sanitary landfills

Chenango—Continued
CIC

Chippewa:

Colonie:

COB e e

Fredon: FrA, FrB

Slight if slopes
are 3 to & per-
cent.

Moderate if slopes
are 8 to 15 per-
cent.

Severe: steep

slopes.

Severe: seasonal
high water table
perched at;
depth of 0 to

14 foot.

Severe: seasonal
high water table
perched at,
depth of 0 to ¥
foot.

~Moderate:
slopes.

strong

Severe: seasonal
high water table
at depth of 0 to
1 foot.

Slight if slopes
are 3 to 8 per-
cent.

Moderate if slopes
are 8 to 15 per-
cent.

Severe:
slopes.

steep

Severe: seasonal
" high water table
perched at
depth of 0 to
14 foot.

Severe: seasonal
high water table
perched at
depth of 0 to %
foot.

Moderate:
slopes.

strong

Severe: seasonal
high water table
at depth of 0 to

1 foot.

Slight: rapid
permeability in
substratum;
ground water
pollution
hazard; slopes
of 3 to 8 per-
cent.

Moderate: |
slopes of 8 to
15 percent;
rapid permeabil-
ity in sub-
stratum;
ground water
pollution
hazard.

Severe: steep
slopes; rapid
permeability in
substratum;
ground water
pollution
hazard.

Severe: seasonal
high water table
perched at
depth of 0 to
L4 foot; slow
permeability in
fragipan; ex-
tremely stony.

Severe: seasonal
high water table
perched at
depth of 0 to %
foot; slow per-
meability in
fragipan.

Slight: rapid
permeability in
subsoil and sub-
stratum; ground
water pollution
hazard.

Moderate: strong
slopes; special
design needed;
ground water
pollution
hazard.

Severe: seasonal
high water table
at depth of 0 to
1 foot.

Severe: rapid
permeability in
substratum;
slopes of 8 to
15 percent.

Severe: rapid
permeability
in substratum;
steep slopes.

Severe: seasonal
high water table
perched at
depth of 0 to
14 foot.

Severe: seasonal
high water table
perched at
depth of 0 to %%
foot.

Severe: rapid
permeability in
subsoil and sub-
stratum.

Severe: rapid
permeability in
subsoil and sub-
stratum; ground
water pollution
hazard.

Severe: seasonal
high water table
at depth of 0 to
1 foot.

Severe:” rapid
permeability in
substratum;
ground water
pollution
hazard.

Severe: rapid
permeability
in substratum;
ground water
pollution
hazard.

Severe: seasonal
high water table
perched at
depth of 0 to
14 foot.

Severe: seasonal
high water table
perched at
depth of 0 to 14
foot.

Severe: rapid
permeability in
subsoil and sub-
stratum; ground
water pollution
hazard.

Severe: rapid
permeability in
subsoil and sub-
stratum; ground
water pollution
hazard.

Severe: seasonal
high water table
at depth of 0 to
1 foot.
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Degree and kind of soil limitations for—Continued

Local roads Lawns, landscaping, Picnic and Campsites, trailers,
and streets and golf fairways Athletic fields play areas and tents Paths and trails
Slight if slopes Moderate: cobble- | Severe: cobble- Moderate: cobble- | Moderate: cobble- | Moderate: cobble-

are 3 to 8 per-
cent.

Moderate if slopes
are 8 to 15 per-
cent.

Severe: steep

slopes.

Severe: seasonal
high water table
perched at
depth of 0 to
14 foot; high
frost-action
potential.

Severe: seasonal
high water table
perched at
depth of 0 to ¥
foot; high frost-
action potential.

Moderate: mod-
erate frost-
action potential.

Moderate: mod-
erate frost-
action potential;
strong slopes.

Severe: seasonal
high water tablc
-at depth of 0 to
1 foot.

stone content
moderately high;
slopes of 8 to 15
percent.

Severe: steep
slopes.
Severe: seasonal

high water table
perched at depth
of 0 to ¥ foot;
stone content
excessive.

Severe: seasonal
high water table
perched at depth
of 0 to ¥ foot.

Severe: surface
texture coarse;
low available
water capacity.

Severe: surface
texture coarse;
low available water
capacity; strong
slopes.

Severe: seasonal
high water table
at depth of 0 to
1 foot.

stone content
excessive; slopes

of 8 to 15 percent.

Severe: cobble-
stone content;
steep slopes.

Severe: seasonal
high water table
perched at depth
of 0 to ¥ foot;
stone content
excessive.

Severe: seasonal
high water table
perched at depth
of 0 to ¥ foot.

Moderate: gentle
slopes; surface
texture coarse;
dusty when dry;
fair trafficability.

Severe: strong
slopes.
Severe: seasonal

high water table
at depth of 0 to
1 foot.

stone content
moderately high.

Severe: steep
slopes.
Severe: water table

within 20 inches
of surface during
season of use;
stone content
excessive.

Severe: water table
within 20 inches
of surface during
season of use.

Moderate: fair
trafficability;
dusty when dry.

Moderate: fair
trafficability;
dusty when dry.

Severe: water table
within 20 inches
of surface during
season of use.

stone content
moderately high.

Severe: steep
slopes.
Severe: water table

within 20 inches
of surface during
season of use;
stone content
excessive.

Severe: water table
within 20 inches
of surface during
season of use.

Moderate: fair
trafficability;
dusty when dry.

Moderate: fair
trafficability;
dusty when dry.

Severe: water table
within 20 inches
of surface during
season of use.

stone content
moderately high.

Moderate: cobble-
stone content
moderately high.

Severe for very
steep slopes.

Severe: seasonal
high water table
perched at depth
of 0 to ¥ foot;
stone content
excessive.

Severe: seasonal
high water table
perched at depth
of 0 to ¥ foot.

Moderate: fair
traficability;
dusty when dry.

Moderate: fair
trafficability;
dusty when dry.

Severe: seasonal
high water table
at depth of 0 to
1 foot.
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TaBLE 11.—Soil limitations to be considered

Soil series and map symbols

Degree and kind of soil limitations for—

Foundations for dwellings—

Septic tank
absorption fields

Sewage lagoons

Sanitary landfills

With Without
basements basements
Halsey: Ha___._.__________._ Severe: seasonal | Severe: seasonal | Severe: seasonal | Severe: seasonal | Severe: seasonal
high water table high water table high water table high water table high water table
at surface. at surface. at surface. at surface. at surface.
*Hazen: . . . .
HfA, HfBo ... Slight_____.____.. Slight ... _.__ Slight: rapid Severe: rapid Severe: rapid
permeability in permeability in permeability in
substratum; substratum; substratum;
ground water ground water ground water
pollution pollution pollution
hazard. hazard. hazard.

HID e Moderate if slopes | Moderate if slopes | Moderate: slopes | Severe: rapid Severe: rapid
are 8 to 15 per- are 8 to 15 per- of 8 to 15 per- permeability in permeability in
cent. cent. cent; rapid per- substratum; substratum;

Severe if slopes Severe if slopes meability in ground water ground water
are 15 to 25 are 15 to 25 substratum; pollution pollution
percent. percent. ground water hazard. hazard.

pollution
hazard.

Severe: slopes of
15 to 25 per-
cent; rapid per-
meability in
substratum;
ground water
pollution
hazard.

| 1 I Severe: very Severe: very Severe: very Severe: very Severe: very

For Palmyra part, see
Palmyra series.

Hero: HkA, HkB_._________.

Hibernia:
HmB .o

steep slopes.

Moderate:
sonal high
water table at
depth of 1%
to 3 feet.

sea-

Severe: seasonal
high water
table perched
at depth of %
foot to 1% feet.

Severe: seasonal
high water
table perched
at depth of %
foot to 1% feet.

steep slopes.

Slight: seasonal
high water
table at depth
of 1% to 3 feet.

Moderate:
sonal high
water table
perched at
depth of ¥ foot
to 114 feet.

sea-

Moderate:
sonal high
water _table
perched at
depth of % foot
to 114 feet.

sea-

steep slopes.

Moderate:
sonal high
water table at
depth of 1%
to 3 feet.

sea-

Severe: seasonal
high water
table perched
at depth of 34
foot to 14 feet;
slow permea-
bility in
fragipan.

Severe: seasonal
high water
table perched
at depth of %4
foot to 134 feet;
slow permea-
bility in
fragipan.

steep slopes.

Severe: seasonal
high water
table at depth
of 1% to 3 feet.

Severe: seasonal
high water
table perched
at depth of 14
foot to 134 feet.

Severe: seasonal
high water
table perched
at depth of %%
foot to 1% feet.

steep slopes.

Severe: seasonal
high water
table at depth
of 1% to 3 feet.

Severe: seasonal
high water
table perched
at depth of ¥4
foot to 1% feet.

Severe: seasonal
high water
table perched
at depth of 34
foot to 1% feet.
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Degree and kind of soil limitations for—Continued

Severe if slopes are
15 to 25 percent.

Severe: very
steep slopes.

Moderate:
sonal high
water table at
depth of 1% to
3 feet; mod-
erate frost-
action potential.

sea-

Severe: seasonal
high water
table perched
at depth of 1%
foot to 114 feet.

Severe: sea-
sonal high
water table
perched at
depth of %4 foot
to 1% feet.

15 to 25 percent.

Severe: very
steep slopes.

Moderate: seasonal
high water table
perched at depth
of % foot to 134
feet.

Severe: stone
content excessive.

slopes.

Severe: very
steep slopes.

Moderate: gravel
content moderate;
seasonal high
water table at
depth of 1% to 3
feet.

Severe: seasonal
high water table
at depth of 34.to
134 feet.

Severe: stone
content excessive.

15 to 25 percent.

Severe: very
steep slopes.

Moderate: water
table within 20
inches of surface
for short periods
during season of
use.

Moderate: water
table within 20
inches of surface;
for short periods
during season of
use; stone content
moderately high.

15 to 25 percent.

Severe: very
steep slopes.

Severe: water’
table within 20
inches of surface
during season of
use.

Severe: stone
content excessive.

Local roads Lawns, landscaping, Picnic and Campsites, trailers,
and streets and golf fairways Athletic fields play areas and tents Paths and trails
Severe: seasonal | Severe: seasonal Severe: seasonal Severe: water table | Severe: water table | Severe: seasonal
high water table high water table high water table within 20 inches within 20 inches high water table
at surface. . at surface. at surface. of surface during of surface during at surface.
season of use. season of use.
Slight- .. _______ Slight______________ Moderate: mod- Slight______________ Slight____ . __.__.._ Slight.
erate gravel
content.
Moderate if slopes | Moderate: slopes Severe: gravel Moderate: slopes Moderate: slopes Moderate: slopes
are 8 to 15 of 8 to 15 percent. content excessive; of 8 to 15 percent. of 8 to 15 percent. of 15 to 25 percent.
percent. Severe: slopes of strong and steep Severe: slopes of Severe: slopes of

Severe: very
steep slopes.

Slight.

Moderate: water
table within 20
inches of surface
during season of
use.

Moderate: water
table within 20
inches of surface
during season of
use; stony content .
moderately high.
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TaBLE 11.—S0il limitations to be considered

Degree and kind of soil limitations for—

Soil series and map symbols

Foundation for dwellings—

With
basements

Without
basements

Septic tank
absorption fields

Sewage lagoons’

Sanitary landfills

Hibernia—Continued
HnDo e

Lackawanna:
Mapped only with Swarts-
wood soils.
Part of SxB_______.___

Part of SxD__________.

Part of SxE_._________

Livingston: Lvo__._____.____

Severe: seasonal
high water

" table perched
at depth of %
foot to 134 feet;
slopes of 15 to
25 percent.

Moderate if slopes
“are 8 to 15 per-
cent.
Severe if slopes

are 15 to 25
percent.
Moderate: stone

content moder-
ately high; bed-
rock at a depth
of more than
3Y% feet.

Moderate: stone
content moder-
ately high; bed-
rock at a depth
of more than
3% feet; slopes
of 8 to 15 per-
cent.

Severe: slopes of
15 to 25 per-
cent,

Severe: very
steep slopes.
Severe: seasonal

high water

table at surface.

Moderate:
sonal high
water table
perched at
depth of % foot;
to 134 feet;
stone content
moderately
high.

sea-

slopes of
15 to 25 percent.

Moderate if slopes
are 8 to 15 per-
cent.

Severe if slopes
are 15 to 25
percent.

Moderate: stone
content moder-
ately high.

Moderate: stone
content moder-
erately high.

Severe: very
steep slopes.

Severe: very
steep slopes.

Severe: seasonal
high water
table at surface.

Severe: seasonal
high water
table perched
at depth of 34
foot to 134 feet;
slow permea-
bility in fragi-
pan; slopes of
15 to 25 percent.

Slight: rapid
permeability in
substratum;
ground water
pollution haz-
ard.

Moderate: slopes
of 8 to 15 cFer-
cent; rapi
permeability in
substratum;
ground water

ollution
azard.

Severe: slopes of
15 to 25 per-
cent; rapid
permeability in
substratum;
ground water
pollution
hazard.

Moderate: stone
content moder-
ately high; bed-

rock at a depth -

of more than
3% feet.

Moderate: slopes
of 8 to 15 per-
cent; bedrock
at a depth of
more than 3%
feet.

Severe:. slopes of

15 to 25 per-
cent.
Severe: very

steep slopes.

Severe: seasonal
high water
table at surface.

Severe: seasonal
high water
table perched
at depth of %4
foot to 1% feet;
strong and
steep slopes.

Severe: rapid
permeability in
substratum.

Severe: strong
and steep
slopes; rapid
permeability in
substratum;
ground water
hazard.

Moderate: bed-
rock at a depth
of more than
3% feet; gentle
slopes.

Severe: strong
and steep
slopes.

Severe: very
steep slopes.

Severe: seasonal
high water

table at surface.

Severe: seasonal
high water
table perched
at depth of 34
foot to 114 feet;
slopes of 15 to
25 percent.

Severe: rapid
permeability in
substratum;
ground water
pollution
hazard.

Severe: rapid
permeability in
substratum;
ground water
pollution
hazard.

Severe: bedrock
at a depth of
3Y% feet.

Severe: bedrock
at depth of 3%
feet; slopes of
15 to 25 per-
cent.

Severe: very
steep slopes.

Severe: seasonal
high water
table at surface.




SUSSEX COUNTY, NEW JERSEY

in town and country planning—Continued

95

Degree and kind of soil limitations for—Continued

table perched
at depth of ¥
foot to 134 feet;
slopes of 15 to
25 percent.

Moderate if slopes
are 8 to 15 per-
cent.

Severe if slopes
are 15 to 25
percent.

Moderate if slopes
are 8 to 15 per-
cent.

Severe if slopes
are 15 to 25
percent.

Severe: very
steep slopes.

Severe: seasonal
high water table
at surface.

slopes of 15 to 25
percent.

Moderate if slopes
are 8 to 15 per-
cent.

Severe if slopes
are 15 to 25 per-
cent.

Severe: stone con-
tent excessive.

Severe: stone con-
tent excessive.

Severe: very steep
slopes.

Severe: seasonal
high water table
at surface.

strong and steep
slopes.

Moderate: moder-
ate gravel con-
tent; gentle
slopes.

Severe: strong and
steep slopes.

Severe: stone con-
tent excessive.

Severe: stone con-

tent excessive.

Severe:
slopes.

very steep

Severe: seasonal
high water table
at surface.

inches of surface
for short periods
during season of
use; stone content
moderately high;
slopes of 8 to 15
percent.
Severe: slopes of

15 to 25 percent.

Moderate if slopes
are 8 to 15 per-
cent.

Severe if slopes
are 15 to 25 per-
cent.

Moderate: stone
content moder-
ately high.

Moderate: stone
content moder-
ately high.

Severe: slopes of
15 to 25 percent.

Severe: very steep
slopes.
Severe: water

table within 20
inches of surface
during season of
use.

slopes of 15 to 25
percent.

Moderate if slopes
are 8 to 15 per-
cent.

Severe if slopes
are 15 to 25 per-
cent.

Severe: stone con-
tent excessive.

Severe: stone con-
tent excessive.

Severe: very steep
slopes.
Severe: water

table within 20
inches of surface
during season of
use.

Local roads Lawns, landscaping, Picnic and Campsites, trailers,
and streets and golf fairways Athletic fields play areas and tents Paths and trails
Severe: seasonal | Severe: stone Severe: stone Moderate: water Severe: stone Moderate: water
high water content excessive; content excessive; table within 20 content excessive; table within 20

inches of surface
during season of
use; stone content
moderately high;
slopes of 15 to

25 percent.

Slight.

Moderate if slopes
are 15 to 25 per-
cent.

Moderate: stone
content moder-
ately high.

Moderate: stone
content moder-
ately high.

Severe:
slopes.

very steep

Severe: seasonal
high water table
at surface.
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TABLE 11.—Soul limitations to be considered

Soil series and map symbols

Degree and kind of soil limitations for—

Foundation for dwellings—

Septic tank
absorption fields

Sewage lagoons

Sanitary landfills

With Without
basements basements

Lyons:

I Severe: seasonal | Severe: seasonal | Severe: seasonal | Severe: seasonal | Severe: seasonal
high water table high water table high water table high water table ‘high water table
at surface. at surface. at surface. at surface. at surface.

Lz oo ___._-_.] Severe: seasonal | Severe: seasonal | Severe: seasonal | Severe: seasonal | Severe: seasonal
high water table high water table high water table high water table high water table
at surface. at surface. at surface. at surface. at surface.

Made land, sanitary land fill:

Ma. Material too variable.

Onsite investigation re-
quired.

Middlebury: Md_.__.___._____ Severe: occa- Severe: occa- Severe: occa- Severe: occa- Severe: ocea-
sional flood sional flood sional flood sional flood sional flood
hazard ; seasonal hazard; seasonal hazard ; seasonal hazard ; seasonal hazard; seasonal
high water table high water table high water table high water table high water table
at depth of 1 at depth of 1 at depth of 1 at depth of 1 at depth of 1
foot to 2} feet. foot to 2% feet. foot to 2% feet. foot to 2}4 feet. foot to 2}4 feet.

Nassau

NaB, NaC.. o .- Severe: shale Moderate: shale | Severe: pervious | Severe: shale Severe: shale
bedrock at bedrock at shale bedrock at bedrock at bedrock at
depth of 1 foot depth of 1 foot depth of 1 foot depth of 1 foot depth of 1 foot
to 134 feet. to 1% feet. to 14 feet; to 1% feet; to 114 feet.

limited filter NaC strong
material. slopes.
NFD C e Severe: shale Severe: shale Severe: pervious | Severe: shale Severe: shale
For Rock outcrop part bedrock at bedrock at shale bedrock at bedrock at bedrock at

of NfD, see Rock out-
crop.

NFE e __

For Rock outcrop part

of NfE, see Rock out-
crop.

S
For Rock outcrop part
of Ng, see Rock out-
crop.

Norwich: NhA, NoA._.___.__

depth of 1 foot
to 14 feet;
steep slopes.

Severe: . shale
bedrock at
depth of 1 foot
to 1Y% feet; very
steep slopes.

Severe: shale
bedrock at
depth of 1 foot
to 1% feet; ex-
tremely stony.

Severe: seasonal
high water table
at surface.

depth of 1 foot
to 134 feet;
steep slopes.

Severe: shale
bedrock at
depth of 1 foot
to 134 feet; very
steep slopes.

Severe: shale
bedrock at
depth of 1 foot
to 134 feet; ex-
tremely stony.

Severe: seasonal
high water table
at surface.

depth of 1 foot
to 1Y% feet;
limited filter
material; steep
slopes.

Severe: pervious
shale bedrock
at depth of 1
foot to 1}4 feet;
very steep
slopes.

Severe: pervious
shale bedrock
at depth of 1
foot to 1Y% feet;
limited mate-
rial; extremely
stony.

Severe: seasonal
high water table
at surface.

depth of 1 foot,
to 1} feet;
steep slopes.

Severe: shale
bedrock at
depth of 1 foot
to 1% feet; very
steep slopes.

Severe: shale
bedrock at
depth of 1 foot
to 134 feet;
strong to steep
slopes.

Severe: seasonal
high water table
at surface.

depth of 1 foot
to 114 feet.

Severe: shale
bedrock at
depth of 1 foot
to 1% feet; very
steep slopes.

Severe: shale
bedrock at
depth of 1 foot
to 134 feet; ex-
tremely stony.

Severe: seasonal
high water table
at surface.
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Local roads

Lawns, landscaping,

Pienic and

Campsites, trailers,

and streets and golf fairways Athletic fields play areas and tents Paths and trails
Severe: seasonal | Severe: seasonal Severe: seasonal Severe: water table | Severe: water table | Severc: scasonal
high water table high water table high water table within 20 inches within 20 inches high water table
at surface; high at surface. at surface. - of surface during of surface during at surface.
frost-action season of use. season of use.
potential.
Severe: seasonal | Severe: seasonal Severe: seasonal Severe: water table | Severe: water table | Severc: seasonal

high water table
at surface; high
frost-action
potential.

Severe: occa-
sional flood
hazard; seasonal
high water table
at depth of 1
foot to 23 feet.

Severe: shale
bedrock at
depth of 1 foot
to 1% feet.

Severe: shale
bedrock at
depth of 1 foot
to 134 feet.

Severe: shale
bedrock at
depth of 1 foot
to 1% feet; very
steep slopes.

Severe: shale
bedrock at
depth of 1 foot
to 1% feet.

Severe: seasonal
high water table
at surface; high
frost-action po-
tential.

high water table
at surface; stone
content excessive.

Severe: occasional
flood hazard;
seasonal high
water table at
depth of 1 foot to
234 feet.

Severe: shale
bedrock at depth
of 1 foot to 1%
feet.

Severe: shale
bedrock at depth
of 1 foot to 1%
feet.

Severe: shale
bedrock at depth
of 1 foot to 1%
feet; very steep
slopes.

Severe: shale bed-
rock at depth of 1
foot to 14 feet;
extremely stony.

Severe: seasonal
high water table
at surface; NoA
excessively stony.

high water table
at surface; stone
content excessive.

Severe: occasional
flood hazard;
seasonal high
water table at
de})th of 1 foot to
2} feet.

Severe: shale
bedrock at depth
of 1 foot to 1%
feet.

Severe: shale
bedrock at depth
of 1 foot to 1%
feet.

Severe: shale
bedrock at depth
of 1 foot to 134
feet; very steep
slopes.

Severe: shale bed-
rock at depth of 1
foot to 14 feet;
extremely stony.

Severe: seasonal
high water table
at surface; NoA
excessively stony.

- Severe:

Severe:

within 20 inches.
of surface during
season of use.

Moderate: occa-
sional flooding
during season of
use.

Moderate: shale
content moder-
ately high.

steep
slopes.

very steep
slopes.

Severe: extremely
stony, steep
slopes in places.

Severe: water table
within 20 inches
of surface during
season of use.

within 20 inches.
of surface during
season of use.

Moderate: occa-
sional {looding
during season of
use.

Moderate: shale
content moder-
ately high, strong
slopes in NaC.

Severe:
slopes.

steep

Severe:
slopes.

very steep

Severe: extremely
stony, steep
slopes in places.

Severe: water table
within 20 inches
of surface during
season of use.

high water table
at surface.

Moderate: occa-
sional flooding
during season of
use.

Moderate: shale
content moder-
ately high.

Moderate: shale
content moder-
ately high; steep
slopes.

Severe: very steep

slopes.

Severe: extremely

stony.

Severe: seasonal
high water table
at surface.



98

SOIL SURVEY
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Soil series and map symbols

Degree and kind of soil limitations for—

Foundation for dwellings—

Septic tank
absorption fields

Sewage lagoons

Sanitary landfills

With Without
basements basements
Oquaga:

OmB. e __ Severe: bedrock | Severc: stone Sévere: bedrock | Severe: bedrock | Severe: bedrock
at depth of 2 to content exces- at depth of 2 to at deptk. of 2 to at depth of 2 to
314 feet; stone sive. 3% feet; stone 314 feet. 3% feet; ground
content exces- content exces- water pollution
sive. sive. hazard.

(0] 1] 5 Severe: bedrock | Severe: stone Severe: bedrock | Severe: bedrock | Severe: bedrock
at depth of 2 to content exces- at depth of 2 to at depth of 2 to at depth of 2 to
3Y% feet; stone sive; slopes of 314 feet; stone 3Y feet; strong 3% feet; ground
content exces- 15 to 25 per- content exces- and steep water pollution
sive; slopes of cent. sive; slopes of slopes. hazard.

15 to 25 per- 15 to 25 per-
cent. cent.
OrD ... Severe: bedrock | Severe: steep Severe: bedrock | Severe: bedrock | Severe: bedrock
For Rock outcrop part at depth of 2 to slopes. at depth of 2 to at depth of 2 to at depth of 2 to

of OrD, see Rock out-
crop.

Palmyra:
Pa A

, PaB

314 feet; steep
slopes.

Slight if slopes
are 3 to 8
percent.

Moderate if slopes
are 8 to 15
percent.

Severe: steep or
very steep
slopes.

Moderate if slopes
are 8 to 15
percent.

Severe if slopes
are 15 to 25
percent.

Slight if slopes
are 3 to 8
percent.

Moderate if slopes
are 8 to 15
percent.

Severe: steep or
very steep
slopes.

Slight______._____

Moderate if slopes
are 8 to 15
percent.

Severe if slopes
are 15 to 25
percent.

34 feet; steep
slopes.

Slight: rapid
permeability in
subsoil; ground
water pollution
hazard.

Moderate if slopes
are 8 to 15
percent.

Severe: steep or
very steep
slopes; rapid
permeability in
subsoil; ground
water pollution
hazard.

Slight: rapid
permeability in
substratum;
ground water
pollution
hazard.

Moderate if slopes
are 8 to 15
percent; rapid
permeability in
substratum;
ground water
pollution
hazard.

Severe if slopes
are 15 to 25
percent; rapid
permeability in
substratum;
ground water
pollution
hazard.

3Y4 feet; steep
slopes.

Severe: rapid
permeability in
subsoil; ground
water pollution
hazard; slopes
of 8 to 15
percent.

Severe: rapid
permeability in
subsoil; ground
water pollution
hazard; steep
or very steep
slopes.

Severe: rapid
permeability in
substratum;
ground water
pollution
hazard.

Severe: rapid
permeahbility in
substratum;
ground water
pollution
hazard; 8 to 25
percent slopes.

334 feet; ground
water pollution
hazard.

Severe: rapid
permeability in
subsoil; ground
water pollution
hazard.

Severe: rapid
permeability in
subsoil; ground
water pollution
hazard.

Severe: rapid
permeability in
substratum;
ground water
pollution
hazard.

Severe: rapid
permeability in
substratum;
ground water
pollution
hazard.
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Local roads
and streets

Lawns, landscaping,
and golf fairways

Athletic fields

Picnic and
play areas

Campsites, trailers,
and tents

Paths and trails

Moderate: bed-
rock at depth
of 2 to 3! feet;
stone content

moderately
high.
Moderate: bed-

rock at depth
of 2 to 34 feet;
stone content

moderately
high.

Severe: slopes
of 15 to 25 per-
cent.

Severe: steep
slopes.

Slight if slopes are
3 to 8 percent.
Moderate if slopes
are 8 to 15

percent.

Severc: steep or
very steep
slopes.

Moderate if slopes
are 8 to 15
percent,

Severe if slopes
are 15 to 25
percent.

Severe: stone con-
tent excessive;
bedrock at depth
of 2 to 3% feet.

Severe: stone con-
tent excessive;
bedrock at depth
of 2 to 3% feet;
slopes of 15 to 25
percent.

Severe: stone con-
tent excessive;
steep slopes.

Severe: surface
texture coarse;
low available
water capacity;
difficult to
vegetate.

Severe: surface
texture coarse;
low available
water capacity;
difficult to vege-
tate; steep or
very steep slopes.

Moderate if slopes
are 8 to 15
percent.

Severe if slopes are
15 to 25 percent.

Severe: stone con-
tent excessive.

Severe: stone con-
tent excessive;
strong and steep
slopes.

Severe: stone con-
tent excessive;
steep slopes.

Severe: surface
texture coarse;
poor traffica-
bility; difficult to
vegetate.

Severe: surface
texture coarse;
poor traffica-
bility; difficult to
vegetate; steep or
very steep slopes.

Moderate: moder-

ate gravel content.

Severe if slopes are
8 to 25 percent.

Severe: stone con-
tent excessive.

Severe: stone con-
tent excessive;
slopes of 15 to 25
percent.

Severe: steep
slopes.
Moderate: surface

texture coarse;
gravel content
moderate.

Severe: steep or
very steep slopes.

Moderate if slopes
are 8 to 15
percent.

Severe if slopes are
15 to 25 percent.

Severe: stone con-
tent excessive.

Severe: stone con-
tent excessive;
slopes of 15 to 25
percent.

Severe: stone con-
tent excessive;
steep slopes.

Moderate: gravel
content moder-
ate; surface
texture coarse.

Severe: steep or
very steep slopes.

Moderate if slopes
are 8 to 15
percent.

Severe if slopes
are 15 to 25
percent.

Severe: stone con-
tent excessive.

Severe: stone con-
tent excessive.

Moderate: steep
slopes; stone con-
tent moderately
high.

Moderate: surface
texture coarse;
gravel content
moderate.

Moderate: surface
texture coarse;
gravel content
.moderate.

Slight.

Slight if slopes
are 8 to 15
percent.

Moderate if slopes
are 15 to 25
percent.
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Soil serles and map symbols

Degree and kind of soil limitations for—

Foundation for dwellings—

Septic tank
absorption fields

Sewage lagoons

Sanitary landfills

With Without
basements - basements

Pits, sand and gravel: Pt.

Material too wvariable.

Onsite investigation
required.

Pompton: PvA__.______ . __. Severe: seasonal | Moderate: sea- Severe: seasonal | Severe: seasonal | Severe: seasonal
high water table sonal high water high water table high water table high water table
at depth of 1 table at depth at depth of 1 at depth of 1 at depth of 1
foot to 2 feet. of 1 foot to 2 foot to 2 feet. foot to 2 feet. foot to 2 feet.

feet. ‘

Preakness: PwWoo oo Severe: seasonal | Severe: seasonal | Severe: seasonal | Severe: seasonal | Severe: seasonal
high water table high water table high water table high water table high water table
at surface; at surface; at surface; at surface; at surface;
subject to subject to subject to subject to subject to
occasional occasional occasional occasional occasional
stream stream stream stream stream
overflow. overflow. overflow. overflow. overflow.

Raynham: RaB_.__._.__.___. Severe: seasonal | Severe: seasonal | Severe: seasonal | Severe: seasonal | Severe: seasonal

: high water table high water table high water. table high water table high water table
within a depth within a depth within a depth within a depth within a depth
of 114 feet. of 114 feet. of 1Y% feet; of 114 feet. of 134 feet.

moderate to
moderately
slow permea-
bility in sub-
soil.

Riverhead:

RhB - Slight___ ... .- Slight__.__________ Slight: rapid Severe: rapid Severe: rapid
permeability in permeability in permeability in
substratum; substratum; substratum;
ground water ground water ground water
pollution pollution pollution
hazard. hazard. hazard.

RhC - e Moderate if slopes | Moderate if slopes | Moderate: rapid | Severe: rapid Severe: rapid
are 8 to 15 per- are 8 to 15 permeability in permeability in permeability in
cent. percent. substratum; substratum; substratum;

Severe if slopes Severe if slopes slopes of 8 to strong and ground water
are 15 to 25 are 15 to 25 15 percent; steep slopes. pollution
percent. percent. ground water hazard.

pollution
hazard.
Severe: slopes
of 15 to 25
percent.

Rockaway: :

RoB - Slight: seasonal | Slight..__________ Moderate: deep | Moderate: Severe: bedrock

water table
perched over
fragipan for
short periods.

ditches may be
needed; lateral
seepage over
fragipan in
places.

gentle slopes.

at depth of 4
feet or more.
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high water
table at surface;
subject to
occasional
stream:
overflow; high
frost-action
potential.

Severe: seasonal
high water table
within a depth
of 1% feet; high
frost-action
potential.

Moderate if slopes
are 8 to 15
percent.

Severe if slopes
are 15 to 25
percent.

Moderate: in
places seasonal
water table
perched over
fragipan; mod-
erate frost-
action potential.

high water table
at surface; sub-
ject to occasional
stream overflow.

Severe: seasonal
high water table
within a depth of
1% feet.

Moderate if slopes
are 8 to 15
percent.

Severe if slopes are
15 to 25 percent.

high water table
at surface; sub-

ject to occasional
stream overflow.

Severe: seasonal
high water table
within a depth of
134 feet.

Moderate: gentle
slopes.
Severe: strong and

steep slopes.

Moderate: gravel
content moderate;
gentle slopes.

table within 20
inches of surface
for month or more
during season of
use.

Severe: water
table within 20
inches of surface
during season of
use.

Moderate if slopes
are 8 to 15
percent.

Severe if slopes are
15 to 25 percent.

table within 20
inches of surface
for month or more
during season of
use.

Severe: water
table within 20
inches of surface
during season of
use.

Moderate if slopes
are 8 to 15
percent.

Severe if slopes are
15 to 25 percent.

Local roads Lawns, landscaping, Picnic and Campsites, trailers, }
and streets and golf fairways Athletic fields play areas and tents Paths and trails
Severe: seasonal | Moderate: seasonal | Severe: seasonal Moderate water Moderate: water Moderate: seasonal
high water high water table high water table table within 20 table within 20 * high water table

table at depth at depth of 1 foot at depth of 1 foot inches of surface inches of surface at depth of 1 foot
of 1 foot to to 2 feet. to 2 feet. for short periods for short periods to 2 feet.
2 feet. during season of during season of
use. use.
Severe: seasonal | Severe: seasonal ‘Severe: seasonal Severe: water Severe: water

Severe: seasonal
high water table
at surface.

Severe: seasonal
high water table
within a depth of
1% feet.

Slight.

Slight if slopes are
8 to 15 percent.
Moderate if slopes
are 15 to 25 percent.

Slight.
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TasLE 11.—S80il limitations to be considered

Soil series and map symbols

Degree and kind of soil limitations for—

Foundation for dwellings—

Septic tank.
absorption fields

Sewage lagoons

Sanitary landfills

With Without
basements pasements
Rockaway—Continued .

ROC - e e Moderate: Moderate: Moderate: deep | Severe: strong Severe: hedrock
strong slopes; strong slopes. ditches may be slopes. at depth of 4
seasonal water needed; lateral feet.
table perched seepage over
over fragipan; fragipan in
lateral seepage. places; strong

slopes may re-
quire special
design and
careful instal-
lation.

ROD - .. Severe: steep Severe: steep Severe: steep Severe: steep Severe: -steep
slopes. slopes. slopes. slopes. slopes.

RpD oo Moderate: sea- Moderate: slopes | Moderate: deep | Severe: strong Severe: bedrock
sonal water of 5 to 15 per- ditches may he and steep at depth of 4
table perched cent; stone con- needed; lateral slopes. feet; slopes of
over fragipan tent moderately seepage over 15 to 25 per-
may seep later- high. fragipdan; slopes cent.
ally; stone con- | Severe: slopes of of 5 to 15 per-
tent moderately 15 to 25 per- cent; stone con-
high; slopes of cent. tent moderately
5 to 15 percent. high.

Severe: slopes of Severe: slopes of
15 to 25 per- 15 to 25 per-
cent. cent.

RPE e Severe: very Severe: very Severe: very Severe: very Severe: very
steep slopes. steep slopes. steep slopes. steep slopes. steep slopes.

RD - e Severe: steep Severe: steep Severe: steep Severe: steep Severe: steep

For Rock outcrop part slopes; stony. slopes; stony. slopes. slopes. slopes.
of RrD, see Rock out- ’
crop.
Rock outerop: RsF, RtE, RvE.
Severe limitations for all
uses.
Sloan: Sm_._.__ . _ . _______ Severe: frequent | Severe: frequent | Severe: frequent | Severe: frequent | Severe: frequent,

For Wayland part of Sm,
see Wayland series.

Swamp: Sp.
Material too variable. On-
site investigation re-
quired.

Swartswood:
SwB_ ..

flood hazard;

seasonal high

water table at
surface.

flood hazard;

seasonal high

water table at
surface.

flood hazard;

seasonal high

water table at
surface.

Moderate: mod-
crately slow
permeability in
subsoil; bedrock
at depth of 4
feet or more;
special design
for deep ditches
needed.

flood hazard;

seasonal high

water table at
surface.

Moderate:
gentle slopes;
gravel content
moderately
high.

flood hazard;

seasonal high

water table at
surface.

Severe: bedrock
at depth of 4
feet or more.
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Degree and kind of soil limitations for—Continued

Local roads

Lawns, landscaping, Picnic and Campsites, trailers,
and streets and golf fairways Athletic fields play areas and tents Paths and trails

Moderate: in Moderate: strong Severe: strong Moderate: strong Moderate: strong Slight.

places seasonal slopes. slopes. slopes. slopes.

water table

perched over

fragipan; mod-’

erate frost-

action potential;

strong slopes.
Severe: steep Severe: steep Severe: steep Severe: steep Severe: steep Moderate: steep

slopes. slopes. slopes. slopes. slopes. slopes.
Moderate: sea- Severe: stone con- Severe: stone con- Moderate: stone Severe: stone con- | Moderate: stone

sonal water

table perched
over fragipan;
moderate frost-
action potential;
slopes of 5 to 15
percent.

Severe: slopes of
15 to 25 per-
cent.

Severe: very
steep slopes.

Severe: steep
slopes.
Severe: frequent

flood hazard;
seasonal high
water table at
surface.

tent excessive;
slopes of 15 to 25
percent.

Severe: very steep
slopes.
Severe: steep

slopes; stony.

Severe: frequent
flood hazard;
seasonal high
water table at
surface.

Moderate:

tent excessive;
strong and steep
slopes.

Severe: very steep
slopes.
Severe: steep

slopes; excessively
stony.

Severe: frequent
flood hazard;
seasonal high
water table at
surface.

gravel
content moderate-
ly high; gentle
slopes.

content moderate-
ly high; slopes of
5 to 15 percent.

Severe: very steep
slopes.
Severe: steep

slopes; stony.

Severe: frequent
flood hazard;
water table with-
in 20 inches of
surface for a
month or more
during season of
use.

tent excessive;
slopes of 15 to 25
percent.

Severe: very steep
slopes.:
Severe: steep

slopes; stony.

Severe: frequent
flood hazard;
water table with-
in 20 inches of
surface for a
month or more
during season of
use.

content moderate-
ly high.

Severe: very steep
slopes.
Severe: steep

slopes; stony.

Severe: frequent
flood hazard;
seasonal high
water table at
surface.

Slight.




104

SOIL SURVEY

TABLE 11.—S0o1l limitations to be considered

Degree and kind of soil limitations for—

Soil series and map symbols

Foundation for dwellings—

Septic tank"
absorption fields

Sewage lagoons

Sanitary landfills

With Without
basements basements
Swartswood—Continued
SWC oo Moderate: Moderate: Moderate: mod- | Severe: strong Severe: bedrock
strong slopes. strong slopes. erately slow slopes. at depth of 4
permeability in feet or more.
subsoil ; bedrock
at depth of 4
feet or more;
special design
for deep ditches
needed.
SwD oo Severe: steep Severe: steep Severe: steep Severe: steep Severe: bedrock
slopes. slopes. slopes. slopes. at depth of 4
feet.
SXB i o —m—mma Moderate: stone | Moderate: stone | Moderate: stone | Moderate: bed- Severe: bedrock
For Lackawanna part of content moder- content moder- content moder- rock at depth of at depth of 4
Sx B, see Lackawanna ately high. ately high. ately high; bed- 4 feet; gentle feet.
series. rock at depth of slopes.
4 feet; special
design for deep
ditches needed.
SxD o Moderate: stone | Moderate: stone | Moderate: slopes | Severe: strong Severe: bedrock
For Lackawanna part of content moder- content moder- of 8 to 15 per- and steep slopes. at depth of 4
SxD, see Lackawanna ately high; bed- ately high; cent; bedrock feet; slopes of
series. rock at depth slopes of 8 to 15 at depth of 4 15 to 25 per-
of 4 feet; slopes percent,. feet; special de- cent.
of 8 to 15 per- Severe: slopes of sign for deep
cent. 15 to 25 per- ditches needed.
Severe: slopes of cent. Severe: slopes of
15 to 25 per- 15 to 25 per-
cent. cent.
SXE o e & Severe: very Severe: very Severe: very Severe: very Severe: very

For Lackawanna part of
SxE, see Lackawanna

series.
Unadilla: UnA, UnB_______.
Vallois:
VaB .o .
VaC o . ..
VaD . .

steep slopes.

Moderate: bed-
rock at depth of
4 feet.

Moderate: bed-
rock at depth
of 4 to 5 feet in
places; strong
slopes.

Severe:
slopes.

steep

steep slopes.

Moderate:
slopes.

strong

Severe:
slopes.

steep

steep slopes.

Moderate: bed-
rock at depth of
4 feet.

Moderate: bed-
rock at depth
of 4 to 5 feet in
places; strong
slopes.

Severe:
slopes.

steep

steep slopes.

Moderate: mod-
erate permea-
bility in subsoil
and substra-
tum; UnB gen-
tle slopes.

Severe: bedrock
at depth of 4
feet; moderate
to moderately
rapid permea-
bility in sub-
stratum.

Severe:
slopes.

strong

Severe:
slopes.

steep

steep slopes.

Severe: moderate
to moderately
rapid permea-
bility in sub-
stratum.

Severe: moderate
to moderately
rapid permea-
bility in sub-
stratum.

Severe: moderate
to moderately
rapid permeabil-
ity in substra-
tum.
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Degree and kind of soil limitations for—Continued
Local roads Lawns, landscaping, Picnic and Campsites, trailers, .
and streets and golf fairways Athletic fields play areas and tents Paths and trails
Moderate: Moderate: strong Severe: strong Moderate: strong Moderate: strong Slight.
strong slopes. slopes. slopes. slopes. slopes.
Severe: steep Severe: steep Severe: steep Severe: steep . Severe: steep Moderate: steep
slopes. slopes. slopes. slopes. slopes. slopes. :
Slight_.__________ Severe: stone con- | Severe: stone con- | Moderate: stone Severe: stone con- Moderate: stone
tent excessive. tent excessive. content moder- tent excessive. content moderate-
ately high. ly high.

Moderate if slopes | Severe: stone con- Severe: stone con- Moderate: stone Severe: stone con- Moderate: stone
are 8 to 15 per- tent excessive. tent excessive. content moder- tent excessive. content moder-
cent. ately high. ately high.

Severe if slopes Severe: slopes of
are 15 to 25 15 to 25 percent.
percent.

Severe: very Severe: very Severe: very Severe: very Severe: very Severe:
steep slopes. steep slopes. steep slopes. steep slopes.

steep slopes;

very

steep slopes.
stone content ex- -
cessive.
Slight______._____. Slight_ oo ___ Slight for UnA., Slight.___.__._.___. Slighti_ ... .- Slight.
Moderate for UnB:
slope.
Moderate: mod- | Slight______________ Moderate: shale Slight______________ Slight_____._____.__ Slight.
erate frost ac- content moder-
tion potential. ately high.
Moderate: Moderate: strong Severe: strong Moderate: strong Moderate: strong Slight.
strong slopes; slopes. slopes. slopes. slopes.
moderate frost
action potential.
Severe: steep Severe: steepslopes.| Severe: shale con- Severe: steepslopes.| Severe: steep slopes.| Moderate:
slopes. tent excessive;
steep slopes.:

steep
slopes.
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TasLE 11.—80il limitations to be considered

Soil series and map symbols

"Degree and kind of soil limitations for—

Foundation for dwellings—

Septic tank

" absorption fields

Sewage lagoons

Sanitary landfills -

With Without
basements basements
Wallkill: Wa________________ Severe: subject Severe: subject, Severe: subject Severe: subject Severe: subject
to occasional to occasional to occasional to occasional to occasional
flood hazard; flood hazard; flood hazard; flood hazard; flood hazard;
seasonal high seasonal high seasonal high seasonal high seasonal high
water table at water table at water table at water table at water table at
surface. surface. surface. surface. surface.
Washington:

WhB_ ... Slight: may be Slight: may be Moderate: bed- Moderate: bed- Severe: bedrock
cavernous in cavernous in rock at depth rock at depth at depth of 5
places. places. of 5 feet or of 5 feet or feet or more;

more; may be more; moderate may be cavern-
cavernous in permeability in ous in places;
places; ground subsoil. ground water
water pollution pollution
hazard. hazard.

WhC. . Moderate: strong| Moderate: strong| Moderate: strong| Severe: strong Severe: bedrock
slopes. slopes. slopes; special slopes. ’ at depth of 5

design needed. feet or more;
may be cavern-
ous in places;
ground water
pollution hazard.

WhD ... Severe: steep Severe: steep Severe: steep Severe: steep Severe: bedrock
slopes. slopes. slopes. slopes. at depth of 5

feet or more;
may be cavern-
ous; ground
water pollution
hazard.

WKC . Moderate: stone | Moderate: stone | Moderate: stone | Moderate: bed- Severe: bedrock
content moder- content moder- content moder- rock at depth of at depth of 5
ate; slopes of 8 ate; slopes of 8 ate; slopes of 8 5 feet or more; feet or more;
to 15 percent. to 15 percent. to 15 percent. moderate per- may be cavern-

meability in ous; ground

subsoil. water pollution
Severe: slopes of hazard.

15 to 25 per-

cent.

WkD . Severe: steep Severe: steep Severe: steep Severe: steep Severe: bedrock

slopes. slopes. slopes. slopes. at depth of 5
feet or more;
may be cavern-
ous; ground wa-
ter pollution
hazard.

WIC .. Moderate: Moderate: Moderate: Severe: strong Severe: bedrock
For Wassaic part of strong slopes. strong slopes. strong slopes; slopes. at depth of §
WIC, see Wassaic soils. special design feet or more;

needed. may be cavern-
ous; ground wa-
ter pollution
hazard.

WID .. Severe: steep Severe: steep Severe: steep Severe: steep Severe: bedrock
For Wassaic part of slopes. slopes. slopes. slopes. at depth of 5

WID, see Wassaic se-
ries.

feet or more;
may be cavern-
ous; ground wa-
ter pollution
hazard.
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Degree and kind of soil limitations for—Continued

Local roads
and streets

Lawns, landscaping,
and golf fairways

-Athletic fields

Picnic and
play areas

Campsites, trailers,
and tents

Paths and trails

Severe: subject
to occasional
flood hazard;
seasonal high
water table at
surface.

Moderate: mod-
erate frost-
action potential.

Moderate: mod-
erate frost-
action potential.

Severe: steep
slopes.
Moderate: mod-

erate frost-
action potential;
slopes of 8 to 15

percent.
Severe: steep
slopes.
Moderate: mod-

erate frost-
action poten-
tial.

Severe:

steep
slopes.

Severe: subject to
occasional flood
hazard; seasonal
high water table
at surface.

Moderate:

strong
slopes.

Severe:
slopes.

steep

Severe: stone
content excessive.

Severe:
slopes.

steep

Moderate:
strong slopes.

Severe:
slopes.

steep

Severe:. water table
within 20 inches
of surface during
season of use.

Moderate: gentle
slopes.
Severe: strong
slopes.

Severe: steep
slopes.

Severe: stone

content excessive;
slopes of 8 to 15
percent. -

Severe: stone
content: excessive;
steep slopes.

Severe:
slopes.

strong

Severe:
slopes.

steep

Severe: water table
within 20 inches
of surface during
season of use.

Slight- oo oooooo -
Moderate: strong
slopes.

Severe: steep
slopes.

Moderate: stone

content moderate.

Severe:
slopes.

steep

Moderate:
strong slopes.

Severe:
slopes.

steep

Severe: subject to
oceasional flood
hazard; water
table within 20
inches of surface
during season of
use.

Moderate:
slopes.

strong

Severe: - steep
slopes.

Severe: stone
content excessive.

Severe: stone
content excessive;
steep slopes.

Moderate:
strong slopes.

Severe:
slopes.

steep

Severe: subject to
occasional flood
hazard; seasonal
high water table
at surface.

Slight.

Slight.

Moderate: steep
slopes.

Moderate: stone

content moderate.

Moderate: stone
content moder-
ate; steep slopes.

Slight.

Moderate:
slopes.

steep
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TABLE 11.—Soil limitations to be considered

Soil series and map symbols

Degree and kind of soil limitations for—

Foundation for dwellings—

Septic tank
absorption fields

Sewage lagoons

Sanitary landfills

With Without
basements basements
Wassaic:

WmC . .. Scvere: bedrock Moderate: bed- Severe: bedrock | Severe: bedrock | Severe: bedrock
at depth of 1% rock at depth at depth of 114 at depth of 14 at depth of 1%
to 3% feet. of 1% to 3% to 31 feet. to 3% feet; to 31 feet.

feet. strong slopes.

WmD . _._ Severe: bedrock | Severe: steep Severe: bedrock | Severe: bedrock | Severe: bedrock
at depth of 114 slopes. at depth of 114 at depth of 114 at depth of 14
to 3% feet; to 3} feet; to 3% feet; to 3% feet.
steep slopes. steep slopes. steep slopes.

WnD .. Severe: bedrock Severe: steep Severe: bedrock Severe: bedrock Severe: bedrock

For Rock outerop part at depth of 114 slopes. at depth of 1% at depth of 114 at depth of 1%
of WnD, see Rock to 3% feet; to 314 feet; to 3% feet; to 3% feet.
outerop. steep slopes. steep slopes. steep slopes.

Wayland ____________________ Severe: frequent | Severe: frequent | Severe: frequent | Severe: frequent | Severe: frequent

Mapped only with Sloan flood hazard; flood hazard; flood hazard; flood hazard; flood hazard;

sotls. seasonal high seasonal high seasonal high seasonal high seasonal high

water table water table water table water table water table

within 1 foot of within 1 foot of within 1 foot of within 1 foot of within 1 foot of

surface. surface. surface. surface. surface.
Whitman: Wo. o _______ Severe: seasonal | Severe: seasonal | Severe: seasonal | Severe: scasonal Severe: seasonal

high water table high water table high water table - high water table high water table

at surface. at surface. at surface. at surface. at surface.
Wooster

WsB . .. Moderate: bed- Slight-..._________ Moderate: mod- | Severe: bedrock | Severe: bedrock
rock at depth erately slow at depth of 34 at depth of 3}%
of 3% feet or permeability in feet or more. feet or more.
more. subsoil; special

design needed;
bedrock at
depth of 3%
feet or more.

WsCo o ___ Moderate: Moderate: Moderate: mod- | Severe: strong Severe: bedrock
strong slopes strong slopes. erately slow slopes. at depth of 3}%
where depth to permeability in feet or more.
bedrock is 3% subsoil; special
feet or more. design needed;

bedrock at
depth of 3% feet
or more; strong
slopes.
WsD, WsE _ . _______.__ Severe: steep Severe: steep Severe: steep Severe: steep | Severe: steep

and very steep
slopes.

and very steep
slopes.

and very steep
slopes.

and very steep
slopes.

and very steep
slopes.
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|

Degree and kind of soil limitations for-—Continued

Local roads

Lawns, landscaping,

Picnic and

Campsites, trailers,

flood hazard;
seasonal high
water table
within 1 foot of
surface.

Severe: seasonal
high water table
at surface.

Moderate:
strong slopes.

Severe: steep
and very steep
slopes.

flood hazard;
seasonal high
water table
within 1 foot of
surface.

Severe: seasonal
high water table
at surface.

Moderate:
slopes.

strong

Severe: steep and
very steep slopes.

flood hazard;
seasonal high
water table
within 1 foot of
surface.

Severe: seasonal
high water table
at surface.

Moderate:
slopes.

gentle

Severe:
slopes.

strong

Severe: steep and
very steep slopes.

flood hazard;
water table with-
in 1 foot of sur-
face for a month
or more during
season of use.

Severe: seasonal
high water table
at surface.

Moderate:
slopes.

strong

Severe: steep and

very steep slopes.

flood hazard;
water table with-
in 1 foot of sur-
face for a month
or more during
season of use.

Severe: seasonal
high water table
at surface.

Slight_ . ____.._
Moderate: strong
slopes.

Severe: steep and

very steep slopes.

and streets and golf fairways Athletic fields play areas and tents Paths and trails
Moderate: bed- Moderate to se- Severe: bedrock Moderate: strong Moderate: strong Slight.
rock at depth of vere: bedrock at at depth of 1) to slopes. slopes.
1% to 3% feet. depth of 1% to 3% feet; strong
3% feet. slopes.
Severe: steep Severe: steep Severe: bedrock at | Severe: steep Severe: steep Moderate: steep
slopes. slopes. de})th of 1% to slopes. slopes. slopes.
31 feet; steep
slopes.
Severe: steep Severe: steep Severe: bedrock at | Severe: steep Severe: steep Moderate: steep
slopes. slopes. depth of 114 to slopes. slopes. slopes.
3Y% feet; steep
slopes.
Severe: frequent | Severe: frequent Severe: frequent Severe: frequent Severe: frequent Severe: frequent

flood hazard;
seasonal high
water table
within 1 foot of
‘surface.

Severc: seasonal
high water table
at surface.

Slight.

Slight.

Moderate: WsD
steep slopes.

Severe: WsE very
steep slopes.



110

SOIL SURVEY

TaBLE 11.~80il limitations to be considered

Soil series and map symbols

Degree and kind of soil limitations for—

Foundation for dwellings—

Septic tank
absorption fields

Sewage lagoons

Sanitary landfills

With Without
basements basements
Wurtsboro:

WtB, WtC_ . ________ Severe: seasonal | Moderate: sea- Scvere: seasonal | Severe: secasonal | Severe: secasonal
high water table sonal high water high water table high water table high water table
perched at table perched at perched at perched at perched at
depth of 14 to de))th of 1% to de))th of 1% to de})th of 1% to de})th of 1% to
2% feet,. 2} feet. 2% feet. 2)% feet. 212 feet.

WuB, WuC__.___________ Severe: seasonal | Moderate: sea- Severe: seasonal | Severe: seasonal | Severe: seasonal
high water table sonal high water high water table high water table high water table

perched at
depth of 134 to
214 feet.

table perched at
depth of 14 to
2% feet; stone
content mod-

perched at
de})th of 14 to
2Y% feet.

perched at
de})th of 1% to
2% teet.

perched at
de)oth of 1% to
212 feet.

erate.

Plant and animal life

Living -organisms are important in soil formation.
Plants and animals furnish organic matter to the soil
and bring nutrients from lower layers to upper layers.
When the organic matter becomes part of the soil, it
plays a dominant vole in determining color, and during
decomposition it produces organic acids that accelerate
leaching and weathering processes. Bacteria and fungi
are active in the decomposition of organic matter, the
release of plant nutrients, and the formation of soil
structure. In Sussex County, the native forests have had
more influence on soil formation than any other living
organism. Man, however, has greatly influenced the sur-
face layer where he has cleaved -the forests, removed
stones and boulders, and plowed the land. He has added
lime and fertilizers, mixed some of the soil horizons, and
has moved soil materials from place to place.

Parent material

Parent material is the unconsolidated mass from which
soils are formed. It determines the mineral and chemical
composition of soils and influences the rate of soil-forming
process. :

In Sussex County, soils formed in glacial till, glacial
outwash, recent stream alluvium, organic materials (73,
14), and from rock materials weathering in place. The
glacial materials (fig. 9) weve left after the glaciers
melted 10,000 to 15,000 years ago. Alluvial and organic
materials ave of more recent origin and ave still accumu-
lating today. Soils formed from glacial till are the most
extensive and have a wide range of characteristics. Firm
substrata are commonly present. Whitman, Albia, Wurts-
boro, and Swartswood soils are examples. Soils formed
m glacial outwash deposits are generally loamy and are
commonly underlain by stratified sand and gravel. Ex-
amples are Chenango, Hazen, and Atherton soils. Soils

along major streams are formed in recent alluvial mate-
rials. They are medium textured and have little soil
development. Examples are Wayland, Sloan, and Middle-
bury soils. Carlisle muck formed in organic material.
‘T'he relation of the soils to parent materials, their origin,
textures, and natural drainage classes are shown in table
12,
Topography

T'he shape of the land surface, commonly called the lay
of the land; the slope; and the position in relation to the
water table have had great influence on the formation of
soils in the county. Soils that form in sloping areas where
runoft is moderate to rapid generally are well drained,
have an unmottled bright-colored subsoil, and in most
places are leached to greater depths than wetter soils
m the same general area. In more gently sloping areas
where runoft is slower, a greater number of soils show
some evidence of wetness, such as mottling in the subsoil,
for short periods. In level arcas 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 thick, dark-colored organic surface
layer and a strongly mottled or grayish subsoil. The
permeability of the soil material, as well as the length,
steepness, and configuration of the slopes, influence the
kind of soil that forms from place to place. Local dif-
ferences in soils are largely the result of differences in
parent mater