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HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains information

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

Locating Soils

All the soils of the Harford County Area ‘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
ares if there is enough room;otherwise, it is outside
and a pointer shows where the symbol belongs.

Finding and Using Information

The “Guide to Mapping Units” can be used to
find information. This guide lists all the soils of
the county in alphabetic order by map symbol
and gives the capability classification of each.
It also shows the page where each soil is described
and the page for the woodland group 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 material 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 limitation
for a given use can be colored green, those with
a moderate limitation can be colored yellow, and
those with a severe limitation can be colored red.

Farmers and those who work with farmers can
learn about use and management of the soils from
the soil deseriptions and from the descriptions
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 wildlife in the section:
“wildlife.”

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

Engineers and builders can find, under “En-
gineering Uses of the Soils,” tables that con-
tain estimates of soil properties and information
about soil features that affect engineering prac-
tices.

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

Newcomers in the Harford County Area may
be especially inteérested in the section ‘“General
Soil Map,” where broad patterns of soils are de-
seribed. They may also be interested in the in-
formation about the county given at the begin-
ning of the publication in the section “General
Nature of the Area.”

Cover: Typical scene in northern part of the Harford
County Area. Stripcropping on gently sloping Chester
soils. Wooded area in background along the Susque-
hanna River is mostly Neshaminy and Montalto soils.
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HE HARFORD COUNTY AREA is in the northeastern

part of Maryland (fig. 1). The survey area makes up
about 84 percent of Harford County. The total land area
is 242,175 acres or about 378 square miles. The county is
bounded on the southeast by Chesapeake Bay, on the
northeast by the Susquehanna River, and on the north by
York County, Pa., along the Mason Dixon Line. Little
" Gunpowder Falls forms the longest segment of boundary
against Baltimore County to the west. Bel Air, in the south-
central part of the county, is the county seat. Other impor-
tant towns are Aberdeen, Havre de Grace, Joppatowne, and
Edgewood. The Edgewood Arsenal and the Aberdeen Prov-
ing Ground military reservations were not surveyed.

Most of the soils in the county are well suited to a wide
variety of farm and nonfarm uses. The main exceptions are
the steep and stony areas, mostly in the northern part
of the county, the swampy areas, and the marshy tidal
areas that border parts of Chesapeake Bay and parts of
tidal streams and estuaries. The main overall concern in
soil management is erosion control. Of the soils in the survey
area, about 86 percent are moderately or severely eroded.

General Nature of the Area

Harford County was part of Baltimore County from 1659
until 1773. It was separated from Baltimore County in

CUMBERLAND
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Figure 1.—Location of the Harford County Area in Maryland.

1773 by Act of Assembly, and its boundaries have not been
changed significantly since then. Bel Air was selected as
the county seat in 1782.

In 1970, according to the U.S. Bureau of the Census, the
population of the county was 115,378 and it was 52 percent
urban. Between 1960 and 1970, the total county population
increased 50 percent, urban population increased 165 percent,
and rural population increased 3 percent. Other populations
in 1970 were: Aberdecn, 12,375, Havre de Grace, 9,791;
Joppatowne, 9,092; Edgewood, 8,551; Aberdeen Proving
Ground, 7,403; and Bel Air, 6,307.

On the following pages is general information about
physiography, relief, drainage, geology, climate, farming,
transportation, industry, mineral resources, and water
resources in the Harford County Area. This information will
be most useful to persons not familiar with the county. More
detailed information can be obtained from the Harford
County Office of Planning and Zoning, County Office Build-
ing, Bel Air, Md. 21014, .

Physiography, Relief, Drainage, and Geology

The Harford County Area straddles the boundary be-
tween Cretaceous and younger, unconsolidated sediment of
the Atlantic Coastal Plain of the southeast and the highly
compléx Precambrian to lower Paleozoic metamorphic and
igneous rocks of the Appalachian Piedmont on the north-
west (5).! Along the Fall Line, the Coastal Plain formations
unconformably overlap the crystalline rocks of the Piedmont
and generally dip very gently seaward and also thicken in
that direction.

The Piedmont Plateau, which makes up the northern
three-fourths of the county, is a very old upland dissected
by many small streams and drainageways. The crystalline
rocks of the Piedmont for the most part are intensely de-
formed schist and gneiss in which primary features are seldom
well preserved. The oldest rock formation in the Harford
County Area is the Baltimore Gneiss of Precambrian age.
Overlying the Baltimore Gneiss is the Glenarm Series of
metamorphic rocks, consisting of the Setters Formation
at the base, the Cockeysville Marble, and the Wissahickon
Formation at the top (5). The age of these rocks has
been debated for years, but generally they are believed to
be either late Precambrian or Cambrian. In the northern
part of the Piedmont, the Wissahickon Formation under-

1 Ttalic numbers in parentheses refer to Literature Cited, p. 116.
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TaBLE 1.—Temperature and precipitation
[Data from Bel Air, Harford County, Md., August 1948-December 1971. Elev. 365 feet]

Temperature Precipitation
Two years in 10 will have Average
at least 4 days with—! One year in 10 will have— depth of
Month Average Average Days with SNOW on
daily daily Average snow cover | days with
maximum minimum Maximum | Minimum total 1 inch sSnow cover
temperature | temperature More than— | Less than— or more of 1 inch
equal toor | equal toor or more
higher than—|lower than—
°F °F °F o°F Inches Inches Inches Number Inches
January._.____.. 41.4 22.2 56 7 3.10 . 5.4 1.5 8 3
February.______ 44 .4 23.9 58 10 3.21 4.6 1.6 6 4
March. . ______ 52.4 29.8 70 18 3.98 5.5 1.4 3 3
April .. __ 64.9 39.9 82 29 3.87 7.0 1.5 0 0
;) 74.5 49.7 87 38 3.86 7.8 1.5 0 0
June..___..___. 82.5 58.9 92 47 3.70 5.8 1.5 0 0
July. . _____ 86.1 63.5 93 55 4.33 6.7 1.4 0 0
August. ... 84.3 62.0 92 52 5.11 8.7 1.1 0 0
September._____ 78.2 55.2 89 42 3.96 7.0 .6 0 0
October_______. 68.3 44 .4 81. 30 2.81 6.7 1.2 0 0
November. .____ 55.6 34.3 68 22 3.89 7.0 1.2 ® ®
December______ 43.9 25.1 60 11 4.01 7.0 .9 5 3
Year...______ 64.7 42.4 496 51 45.83 54.6 36.6 22 3

1 Recorded in 1951-53 and 1956-70.

2 Less than 0.5 day.

3 Average depth of 5 inches during the three significant November
snowstorms in period of record.

lies the-Cardiff Metaconglomerate, which in turn is overlain
by the Peach Bottom Slate. The elevation of the Piedmont
ranges from about 400 feet in the southern part to more than
800 feet near Whiteford in the northern part.

Coastal Plain sediment occupies the southern one-fourth of
the Harford County Area. The Potomac Group of Early
Cretaceous age and the Talbot Formation of Pleistocene
age are the main Coastal Plain sediment. This sediment
tends to thicken to the south. It is extensively dissected,
particularly at the higher elevations in the northern part
of the Coastal Plain where many streams have downcut
deeply and have produced very hilly topography. The south-
ern part of the Coastal Plain is a broad lowland which rises
gradually from sea level along the Chesapeake Bay to an
elevation of about 90 feet near Aberdeen. Although this
part of the Coastal Plain is less dissected than in the north-
ern part, such large estuaries as the Bush and Bird Rivers
form broad reentrants into this lowland. In general, the
elevation of the Coastal Plain ranges from sea level along
Chesapeake Bay to about 400 feet in the extreme northern
part.

Drainage for the survey area is provided by several streams.
The northern part of the county is drained by the Susque-
hanna River and its tributaries. Broad Creek and Deer
Creek are major streams that flow directly into the Susque-
hanna River. In the southern part of the county, a number
of streams flow generally southward toward the bay es-
tuaries. Principal among these are Little Gunpowder Falls,
which flows into the Gunpowder River and forms most of
the western county boundary, and Winters Run, Bynum
Run, and Grays Run, which flow into the Bush River. Swan
Creek flows into the bay area near Havre de Grace. All of
the streams have relatively narrow valleys and steep banks.

4 Average annual highest temperature.
§ Average annual lowest temperature,

Climate?

The Harford County Area is in the middle latitudes
where the general atmospheric flow is from west to east.
It has a continental type climate marked by temperature
contrasts between summer and winter. The Chesapeake
Bay and its tributaries, and the Atlantic Ocean to a lesser
degree, have a modifying control on the climate, especially
in moderating extreme temperatures. .

Data in table 1 are based on the climatic record at Bel Air,
which is in the south-central part of the survey area. These
data are fairly representative of most of the survey area,
except for those areas bordering Chesapeake Bay.

The warmest period of the year is during the last half of
July when the maximum afternoon temperature averages
about 88°F. A temperature of 90°, or higher, occurs on an
average of 20 days a year. The coldest period of the year is
during the last of January and the first of February when
the early morning minimum temperature averages about
18°. The average number of days when the daily minimum
temperature is 32° or lower, is 119 days. The highest re-
corded temperature in the county was 105° at Aberdeen on.
July 10, 1936. The lowest recorded temperature was —18°
at Van Bibber on February 9, 1934.

The average dates of the last spring and first fall occur-
rences of minimum temperatures equal to or below specified
threshold values are shown in table 2. The period between
the last 32° temperature in spring and the first 32° tempera-

2By W. J. Mover, State climatologist, National-Oceanic and At-
mospheric Administration, National Weather Service, U.S. Department
of Commerce. .
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TaBLE 2.—Probability of last freezing temperature in spiing
and first in fall

[Data based on observations at Bel Air, Harford County, Md., August
1948-December 1971]

Dates for given probability and
temperature
Probability
32°F or 24°F or 16°F or
lower lower lower
Spring: .
9 years in 10 later than______ Apr. 10 Mar. 14 | Feb. 22
3 years in 4 later than_______ Apr. 15 Mar, 20 | Feb. 26
2 years in 3 later than_____.. Apr. 16 Mar. 22 | Feb. 28
1 year in 2 later than________ Apr. 20 Mar. 26 | Mar. 3
1 year in 3 later than_______. Apr. 24 Mar, 30 | Mar. 6
1 year in 4 later than________ Apr. 25 Apr. 1 Mar. 8
1 year in 10 later than_______ Apr. 30 Apr. 7 Mar, 12
Fall:
1 year in 10 earlier than______ Sept. 29 | Nov. 1 Nov. 26
1 year in 4 earlier than______| Oct. 8 Nov. 6 Dec. 2
1 year in 3 earlier than______ Oct. 11 Nov. 8 Dec. 5
1 year in 2 earlier than______ Oct. 17 Nov. 12 | Dec. 9
2 years in 3 earlier than______ Oct. 23 Nov. 16 | Dec. 13
3 years in 4 earlier than______ Oct. 26 Nov. 18 | Dec. 16
9 years in 10 earlier than_____ Nov. 4 Nov. 23 | Dec. 22

ture in the fall, often defined as the growing season, averages
180 days at Bel Air.

During the period 1948-1971, the annual precipitation at
Bel Air ranged from a low of 32.20 inches in 1954 to a high of
66.42 inches in 1971. The distribution of monthly pre-
cipitation is fairly uniform throughout the year; the maxi-
mum is in August. The maximum for any 1 month is 17.80
inches at Bel Air during August 1967. The annual snowfall
averages 22 inches, but varies considerably from year to
year. It has ranged from as little as a trace in the 1949-50
season to 64 inches in the 1957-58 season.

Drought can oceur in any month or season, but serious
drought is more likely to occur in summer. Generally, the
rainfall and the soil moisture are adequate for good crop
yields. In some years, unequal distribution of summer
showers and occasional dry periods at critical stages in
crop development make irrigation necessary in order to
. achieve maximum crop yields.

Thunderstorms occur on an average of about 34 days per
year and hail occurs on an average of about 1 or 2 days a
year. Tornados are rare and have, in the past, caused little
damage. Tornados occur on an average of one or two a year
in the entire state. Tropical storms or hurricanes affect the
survey area about once a year, usually in the period August
through October. Most of these have caused only minor
damage.

Prevailing winds are from the west to northwest except
during the summer when they become more southerly. The
average annual wind velocity is about 10 miles per hour
but winds can reach 50 to 60 miles per hour and higher
during severe thunderstorms, hurricanes, or intense winter
storms.

Farming

Despite the rapid urbanization of the Harford County
Area, farming is still an important enterprise. According to

the 1969 census (4), 133,452 acres of land in Harford County
was farms. The number and size of farms in 1964 and -in
1969 were as follows:

1964 1969
Farms. - - oo mmemeem e number._ _ 1,060 839
Land in farms_ _ . .. .. ___..- acres__ 151,765 133,452
Average size of farm______________ acres. . 143 159

In 1964, income from crops accounted for less than 17
percent, of the total income from farm products sold in the
county. In 1969, about 19 percent of the total income from
farm products came from the sale of crops. Acreages of the
main field crops in 1964 and in 1969 were as follows:

1964 1969

(075 = ( VSIS 20,239 19,359
Wheat_ - - e 4,644 2,795
Soybeans. .- oo 149 963
Bay. e 26,792 17,795
Irish and sweetpotatoes ... .. ---.- b 22
Vegetables, including sweet corn, and mel-

ONS - - e ee e 3,746 4,246
Orchard crops 425 623

As a percentage of the total income from farm products,
the sale of livestock and poultry accounted for about 82
percent in 1964 and about 80 percent in 1969. The number
of livestock and poultry raised in 1964 and in 1969 was as
follows: .

1964 1969
Cattle and calves . - oooococeeeoo___... 35,601 28,724
Milk COWS - oooemmi i - 17,351 11,287
Horses and ponies._ . - o o ciaoen oeooo- 1,491
Hogs and pigs.----.o_----- 4,271 3,371
Sheep andlambs_ _ . o= 1,048 1,468
Chickens - - - - o oo 76,996 42,805

Transportation and Industry

The Harford County Area has excellent transportation
facilities, including several major State and Federal high-
ways and branches of railroads. The major highways in the
survey area are Interstate 95, U.S. 40, and U.S. 1. Many
motor freight lines regularly serve the survey area. Three
airfields in Harford County are equipped for landing and
storage of light aircraft. Several bus lines provide interstate .
bus service.

The Harford County Area is rapidly becoming industrial-
ized, particularly in the southeastern part. In 1971, Harford
County had approximately 5,000 acres of land that was
zoned industrial. There are 12 industrial parks in the county.
All areas along the industrial corridor have easy accessibility
to Interstate 95.

Recreation

The county has excellent recreation facilities. Easy ac-
cessibility to the Chesapeake Bay, as well as to the Susque-
hanna and Gunpowder Rivers, make swimming, fishing,
ice skating, and boating valuable recreational assets in the
Harford County Area. Rocks; Gunpowder, Susquehanna,
and Palmer State Parks have facilities for picnicking,
camping, hiking, and fishing. Similiar facilities are available
at the county-operated Flying Point Park. Skiing is available
at the county-owned park at Eden Mill. '

The survey area has excellent open water areas for shooting
ducks and geese, as well as areas for inland hunting of deer
and small game. More than 1,600 boats were registered in
Harford County in 1971, and launching and docking facilities
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are available at marinas along the waterways in the survey
area. There were no public golf courses in the survey area
in 1971, but several private clubs had open membership.

Mineral Resources

Mineral resources in the Harford County Area include
metallic and nonmetallic minerals, building and decorative
stone, crushed stone, sand and gravel, and clay. Such com-
modities as iron, chromite, feldspar, quartz, and asbestos
are no longer produced, but are of historical interest. Crushed
stone and sand and gravel are the major minerals presently
produced in the county. These materials are used in the
construction and building industries and reflect the in-

creasing degree of urban development in the county. Most .

of the natural gravel deposits are located along the Fall
Line. Tale, serpentinite, basalt, and marble are also pro-
duced.

Water Resources

The Harford County Area has both ground water and
surface water supplies. In the northern Piedmont areas,
ground water supplies depend on the character, extent, and
structure of the hard crystalline rocks. Well yields in this
area are low, averaging about 5 to 10 gallons per minute
(14)*, and are adequate only for individual homes. In the
Coastal Plain areas of the county, properly developed
wells yield 150 to 300 gallons per minute and are sufficient
for municipal supplies. The Coastal Plain overlies porous
and permeable unconsolidated stratified sediment. These
aquifers conduct and store large quantities of ground water
as it flows from the Piedmont to the coastal areas.

The town of Aberdeen, several industries, a number of
subdivisions, and several such outlying communities as
Darlington and Cardiff-Whiteford use ground water sources.
Aberdeen Proving Ground, Bel Air, Edgewood, and Havre
de Grace use water from Deer Creek, Winter Run, or the
Susquehanna River. Recently, the city of Baltimore con-
structed a 9-foot diameter water conduit across the survey
area. This conduit is capable of supplying Baltimore City
with 300 million gallons daily from the Susquehanna River
at Conowingo Dam. The conduit is provided with taps for
local requisition.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of .

soil are in the Harford County Area, where they are located,
and how they can be used. The soil scientists went into the
county knowing they likely would find many soils they had
already seen and perhaps some they had not. They observed
the steepness, length, and shape of slopes, the size and
speed of streams, the kinds of native plants or crops, the
kinds of rock and many facts about the soils. They dug
many holes to expose soil profiles. A profile is the sequence
of natural layers, or horizons, in a soil; it extends from the
surface down into the parent material that has not been
changed much by leaching or by the action of plant roots.
The soil scientists made comparisons among the profiles

3 Information in the Harford County Water and Sewerage Report was
compiled by WrrrMAN, REQUARDT, and ASSOCIATES.

they studied, and they compared these profiles with those
in counties nearby and in places more distant. They classi-
fied and named the soils according to nationwide, uniform
procedures. The sotl series and the soil phase are the cate-
gories 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 character-
istics. 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. Chester and Glenelg, 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 un-
disturbed 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 management,.
For example, Chester silt loam, 0 to 3 percent slopes, is one
of several phases within the Chester 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 photographs
show woodlands, buildings, field borders, trees, and other
details that help in drawing boundaries accurately. The
soil map at the back of this publication was prepared from
aerial photographs. )

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

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

A soil complex consists of areas of two or more soils, so
intricately mixed or so small in size that they cannot be
shown separately on the soil map. Each area of a complex
contains some of each of the two or more dominant soils,
and the pattern and relative proportions are about the same
in all areas. Generally, the name of a soil complex consists
of the names of the dominant soils, joined by a hyphen.
Chillum-Neshaminy silt loams, 5 to 10 percent slopes, moder-
ately eroded, is an example.

An undifferentiated group is made up of two or more
soils that could be delineated individually but are shown as
one unit because, for the purpose of the soil survey, there is
little value in separating them. The pattern and proportion
of soils are not uniform. An area shown on the map may be
made up of only one of the dominant soils, or of two or more.
If there are two or more dominant series represented in the
group, the name of the group ordinarily consists of the names
of the dominant soils, joined by “and.” Manor and Glenelg
very stony loams, 3 to 15 percent slopes, is an example.

In most areas surveyed, there are places where the soil
material is so rocky, so shallow, so severely eroded, or so
variable that it has not been classified by soil series. These
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places are shown on the soil map and are described in the
survey, but they are called land types and are given descrip-
tive names. Stony land, steep, is an example of a land type
in the Harford County Area.

While a soil survey is in- progress, soil scientists take
soil samples needed for laboratory measurements and for
engineering tests. Laboratory data from the same kind of
soil in other places are also assembled. Data on yields of
crops under defined practices are assembled from farm
records and from field or plot experiments on the same kind
of soil. Yields under defined management are estimated
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 proper-
ties 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 or a high water table.
They sce 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 rescarch data, to predict limitations 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, engineers,
and others. They then adjust the groups according to the
results of their studies and consultation. Thus, the groups
that are finally evolved reflect up-to-date knowledge of the
soils and their behavior under current methods of use and
management,

General Soil Map

The general soil map at the back of this survey shows, in
color, the soil associations in the Harford County Area. 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 ocecur 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 an area, who want to com-
pare different parts of an area, 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, recreational 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, stoniness, drainage, and other characteristics that
affect their management.

The general soil map at the back of this survey does not
join in all instances with the general soil maps of adjacent
counties. Differences in the maps have resulted from the
differences in the occurrence of soil patterns, the demand for
more detail on this map, and the recent advances in soil
classification.

The 13 soil associations in this survey have been grouped
into three general kinds of landscapes for broad interpreta-
tive purposes. Each of the broad groups and.the soil as-
sociations in each group are described on the following
pages.

Soils of the Piedmont Plateau

The soils in the eight associations in this group formed
mainly in residuum that weathered in place from acid or
basic rocks. They are nearly level to steep. Some of the
steep soils are very stony.

1. Manor-Glenelg association

Deep, steep to gently sloping, somewhat excessively drained
and well drained soils that are underlain by acid crystalline
rocks; on wuplands

This association is mainly a hilly upland that is thoroughly
dissected by streams. Most of the steeper areas, particularly
the bluffs along streams, are stony. This association, the
largest in the survey area, makes up about 23 percent of
the total acreage. It is 50 percent Manor soils, 30 percent
Glenelg soils, and 20 percent less extensive soils.

Manor soils are well drained to somewhat excessively
drained and are loamy throughout. They overlie acid crystal-
line rock at a depth of about 6 to 10 feet. They are gently
sloping to steep and generally are on the higher parts of the
landscape. ’ :

Glenelg soils are well drained and loamy throughout.
They overlie acid crystalline rock at a depth of 4 to 10 feet.
They are gently sloping to strongly sloping and generally
are on the lower, less sloping parts of the landscape.

Less extensive in this association are Chester, Brandy-
wine, Glenville, Codorus, Baile, and Hatboro soils and Stony
land, steep. Chester and Brandywine soils are mainly on
ridgetops and upper slopes. Glenville and Baile soils generally
are in draws and around the heads of drainageways. Codorus
and Hatboro soils are on flood plains. Stony land, steep, is
generally on bluffs above streams.

The present uses are mainly farming and woodland.
Breeding and raising horses are major farm enterprises. The
most important crops are corn, soybeans, hay, and pasture
plants. Erosion and stoniness are the major limitations.
About 90 percent of the association is moderately to severely
eroded. '

2. Chester-Glenelg-Manor association

Deep, mnearly level to steep, well drained and somewhat ex-
cessively drained soils that are underlain by acid crystalline
rock; on uplands having broad ridgetops

This association (fig. 2) is a rolling, strongly dissected
upland that has broad ridgetops. It makes up about 15
percent of the survey area. It is about 55 percent Chester
soils, about 20 percent Glenelg soils, about 10 percent
Manor soils, and about 15 percent less extensive soils.

Chester soils are well drained and are loamy throughout.
They overlie acid crystalline rock at a depth of about 5 to
10 feet. They are nearly level to strongly sloping and are on
broad ridgetops and adjacent upper parts of slopes.

Glenelg soils are well drained and loamy throughout.
They overlie acid crystalline rock at a depth of about 4 to
10 feet. They generally are gently sloping to moderately
sloping and are on the lower parts of the landscape.
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Figure 2.—~Pattern of soils and parent material -i;l.Chester-G_lenelg-Manor association.

Manor soils are well drained to somewhat excessively:

drained. They are loamy material that overlies acid crystal-
line rock at a depth of about 6 to 10 feet. They are gently
sloping to steep and generally are on the higher parts of
the landscape.

Less extensive in the association are Glenville, Baile, Codo-
_rus, and Hatboro soils. Glenville and Baile soils generally
are in draws and around heads of drainageways. Codorus
and Hatboro soils are on flood plains.

This association is better suited to farming than any
association in the Harford County Area. Dairying and
breeding and raising of horses and beef cattle are major
farm enterprises. Production of green peas for canning is
common throughout most of this association. The main
crops are corn, soybeans, hay, and pasture. The major
soils of this association have few limitations except those
imposed by slope and the hazard of erosion.

3. Elioak-Glenelg association

Deep, gently sloping to strongly sloping, well-drained soils
that are underlain by acid crystalline rock; on uplands having
broad ridgetops

‘This association is mostly a rolling, strongly dissected
upland that has broad ridgetops. It makes up about 2 per-
cent of the total acreage. It is 70 percent Elioak soils, 25
percent Glenelg soils, and 5 percent less extensive soils.

Elioak soils are well drained. They have a loamy surface
layer and a loamy to clayey subsoil. They are underlain by
acid crystalline rock at a depth of about 5 to 10 feet. These

soils are gently sloping and moderately sloping and are
on broad ridgetops and adjacent upper parts of slopes.

Glenelg soils are well drained and are loamy throughout.-
They overlie acid crystalline rock at a depth of about 4 to 10
feet. They are gently sloping to strongly sloping and generally
are on the lower parts of the landscape. :

Less extensive in this association are Chester and Manor
soils. Chester soils are mainly on broad ridgetops. Manor
soils generally are on the higher, steeper parts of the land-
scape. § _

The present use is mainly farming. Dairying and breeding
and raising beef cattle are minor farm enterprises. The most
important crops are corn, soybeans, hay, and pasture.
Erosion is the major limitation. Most of the association is
moderately to severely eroded.

4. Glenelg-Manor association

Deep, gently sloping to steep, well drained and somewhat
excessively drained soils that are underlain by acid crystalline
rock; on uplands '

This association is mostly a rolling to hilly upland that is
thoroughly dissected by streams. Most of the steeper areas,
particularly the high cliffs and bluffs along streams, are stony.
This association makes up about 9 percent of the total
acreage of the survey area. It is 55 percent Glenelg soils, 30
percent Manor soils, and 15 percent less extensive soils.

Glenelg soils are well drained and are loamy throughout.
They overlie acid crystalline rock at a depth of about 4 to
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10 feet. They are gently sloping to strongly sloping and are
on the lower parts of the landscape.

Manor soils are well drained to somewhat excessively
drained and are loamy throughout. They overlie acid crystal-
line rock at a depth of about 6 to 10 feet. They are gently
sloping to steep and generally are on the higher parts of
the landscape.

Less extensive in this association are Chester, Elioak,
Brandywine, Codorus, Hatboro, and Comus soils and Stony
land, steep. Chester and Elioak soils generally are on the
crests of broad ridgetops. Brandywine soils generally are
on sides and crests of some of the steeper hills of the associa-
tion. Codorus, Hatboro, and Comus soils are on flood plains.
Stony land, steep, generally is on high bluffs and cliffs along
major streams.

The present uses are mainly farming and woodland.
Many of the steeper and stony areas are wooded. The most
important crops are corn, soybeans, hay and pasture. A few
horse breeding, dairy, and beef enterprises are scattered
throughout this association. Erosion is the major limitation.
In some areas stoniness is a limitation. About 85 percent of
this association is either moderately or severely eroded.

5. Whiteford association

Moderately deep to deep, gently sloping and moderately sloping,
well-drained soils that are underlain by acid slate bedrock;
on uplands having broad ridgetops

This association is a gently rolling upland that has ex-
tensive broad ridgetops. It is unique in that it i§"the only
association in the survey area that is underlain by slate bed-
rock. This association, the smallest in the survey area,
makes up less than 1 percent of the total acreage. It is about
95 percent Whiteford soils and about 5 percent Chester
and Glenelg soils.

Whiteford soils are well drained and are loamy through-
out. They overlie acid slate bedrock at a depth of about 3 to 5
feet. They are gently sloping and moderately sloping and are
on broad ridgetops. '

Chester soils generally are on broad ridgetops. Glenelg soils

generally are on the steeper or more rolling parts of the
landscape.

Growing and canning green peas and beans are important
farming enterprises. Other important crops are corn, soy-
beans, hay, and pasture. Slope and the hazard of erosion
are the major limitations. Flat slate fragments on ‘the sur-
face interfere with tillage in places. Some land, mostly around
slate quarries, is idle. All of the quarries have been abandoned
and are reforesting. High piles of slate (fiz. 3) near the
quarries are features characteristic of the landscape.

6. Neshaminy-Aldino-Watchung association

Deep, steep to nearly level, well drained to poorly drained soils
that are underlain by basic, semibasic, or mixed basic and acidic
rocks; on uplands having many broad flats

This association is a rolling to hilly upland that has many
broad flats and depressions. The association makes up about
20 percent of the total acreage of the survey area. It is 25
percent Neshaminy soils, 20 percent Aldino soils, 15 percent
Watchung soils, and 40 percent less extensive soils.

Neshaminy soils are deep and well drained and are loamy
throughout. They overlie semibasic or mixed basic and acidic
rock at a depth of about 4 to 10 feet. They are nearly level
to steep and generally are on the higher parts of the landscape.

Aldino soils are moderately well drained soils that are

loamy throughout. They are moderately deep over a fragi-
pan and are underlain by basic rock at a depth of about
314 to 6 fect. They generally are nearly level to moderately
sloping and generally are on the lower parts of the landscape.

Watchung soils are deep and poorly drained. They have a
lodmy surface layer and a dominantly clayey subsoil. They
overlie basic rock at a depth of about 5 to 10 feet. They
are nearly level to gently sloping and generally are on flats
or in depressions.

Less extensive in this association are Montalto, Kelly,
Chrome, Legore, Chillum, Hatboro, Codorus, and Comus
series and Stony land, steep. Montalto, Kelly, and Chillum
soils generally are nearly level to moderately sloping. Legore
soils generally are moderately sloping to strongly sloping.
Chrome soils are on sides of high ridges. They have a sparse
stunted plant cover because they are only moderately deep
over serpentine bedrock. Stony land generally is on high bluffs
or cliffs above streams. Hatboro, Codorus, and Comus soils
are on flood plains. -

The trend in land use is toward nonfarm enterprises. Much
of this association has undergone urban and industrial
development. Parts of it extend into the Industrial Corridor,
and industrial parks are common. There are only a few
general farms and horse breeding and livestock enterprises.
Trosion and stoniness in the higher, steeper areas are major
limitations. Drainage is a major limitation on the flats and
in depressions.

7. Montalto-Neshaminy-Aldino association

Deep, steep to nearly level, well drained and: moderately -well
drained soils that are underlain by basic; semibasic, or mized
basic and acidic rocks; on uplands

This association is mainly a rolling, dissected upland. that
is hilly in places. It makes up about 5 percent of the survey
area. It is about 45 percent Montalto soils, 15 percent
Neshaminy soils, 15 percent Aldino soils, and 25 percent
less extensive soils.

The deep, well-drained Montalto soils have a loamy
surface layer and a dominantly clayey subsoil. They overlie
basic rock at a depth of about 5 to 12 feet. They are mostly
nearly level to moderately sloping and generally are on the
lower parts of the landscape.

The well-drained Neshaminy soils are deep and are loamy
throughout. They overlie semibasic or mixed basic and acidic
rock at a_depth of about 4 to 10 feet. They are nearly level
to steep and generally are on the higher parts of the land-
scape.

Aldino soils are moderately well drained and are moder-
ately deep over a fragipan. They are loamy throughout and
overlie basic rock at a depth of about 314 to 6 feet. They are
nearly level to moderately sloping and generally are on the
lower parts-of the landscape.

Less extensive in this association are Watchung, Chrome,
Kelly, Legore, Delanco, Elsinboro, Hatboro, Codorus, and
Comus soils. Watchung soils generally are on flats or in
depressions. Chrome soils are on sides of ‘highly dissected
ridges. Kelly soils are gently sloping to moderately sloping.
Legore soils are nearly level to steep. Delanco and Elsinboro
soils are on low terraces along streams. Hatboro, Codorus,
and Comus soils are on flood plains.

General farming and livestock enterprises are present uses,
but except for horse breeding the trend is toward nonfarm
uses. Many areas in this association are undergoing rapid

‘urban and commercial development. Erosion and stoniness
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Figure 3.—Iigh piles of slate are characteristic features throughout much of the Whiteford association.

are major limitations. Drainage is a limitation in some of
the nearly level areas and in depressions.

8. Legore-Neshaminy-Aldino association

Deep, nearly level to steep, well drained and moderately well
drained soils that are underlain by basic, semibasic, or mized
basic and acidic rocks; on uplands :

This association is a rolling to hilly dissected upland. It
makes up about 2 percent of the survey area. It is about
40 percent Legore soils, 25 percent Neshaminy soils, 20
percent Aldino soils, and 15 percent less extensive soils.

Legore soils are deep and well drained and are loamy
throughout. They overlie basic rock at a depth of about 5
to 10 feet. They generally are gently sloping to steep.

Neshaminy soils also are deep and well drained and are
loamy throughout. They are nearly level to steep and overlie
semibasic or mixed basic and acidic rock at a depth of about
4 to 10 feet.

Aldino soils are moderately well drained and are loamy
throughout. They are moderately deep over a fragipan and
are underlain by basic rock at a depth of about 314 to 6 feet.
They generally are nearly level to moderately sloping.

Less extensive in this association are Watchung, Montalto,
Hatboro, Codorus, and Comus soils and Stony land, steep.
Watchung soils generally are on upland flats and in depress-

ions. Montalto soils are nearly level to gently sloping and are
on uplands. Hatboro,Codorus, and Comus soils are on flood
plains. Stony land, steep, generally is on high cliffs or bluffs
above the major rivers.

The present trend in land use is toward nonfarming. Much
of the association is woodland, and part is permanent pasture
(fig. 4). A few small areas are residential developments.
Stoniness and steepness are major limitations. Erosion is
also a limitation in places.

Soils of the Atlantic Coastal Plain

The soils in the three associations in this group formed
mainly in thick deposits of Coastal Plain sediments. They
are nearly level to steep, and some are sandy and gravelly.
Association 9 is made up of both Coastal Plain and Piedmont
soils, but is dominantly Coastal Plain soils and, thus, is
grouped with those soils.

9. Neshaminy-Chillum-Sassafras association

Deep, nearly level to steep, well-drained soils that are underlain
by semibasic or mized basic and acidic rocks or sandy and
gravelly Coastal Plain’ sediment; on uplands

This association is undulating to hilly on the Piedmont
uplands and undulating to rolling on uplands of the Coastal
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Figure 4.~Permanent pasture on Legore-Neshaminy-Aldino association.

Plain. Some areas on the Coastal Plain are broad and smooth.
In many areas this association straddles the Fall Line between
the Piedmont Plateau and the Coastal Plain. It makes up
about 2 percent of the survey area. It is 30 percent Nesha-
miny soils, 20 percent Chillum soils, 20 percent Sassafras
soils, and 30 percent less extensive soils.

Neshaminy soils are deep, well-drained loamy soils that
overlie semibasic or mixed basic and acidic rock at a depth
of about 4 to 10 feet. They are nearly level to steep and
generally are on the highest parts of the landscape.

Chillum soils are well-drained loamy soils that are moder-
ately deep over a hard gravelly layer and are underlain by
gravelly material at a depth of about 20 to 30 inches. They
are gently sloping to moderately sloping and are on broad,
smooth uplands or on somewhat hummocky uplands where
slopes are short.

Sassafras soils are deep, well-drained loamy soils that
are chiefly underlain by sandy material at a depth of about
30 to 40 inches. They are gently sloping to steep. The land-
si}ape is dominantly undulating, but has some short, steeper
slopes.

Less extensive in this association are Watchung, Legore,
Montalto, Matapeake, Beltsville, and Elsinboro soils and
Alluvial land. Watchung soils are on flats and in depressions.
Legore and Montalto soils generally are on rolling to hilly
parts of the uplands. Matapeake and Beltsville soils are on
broad, smooth uplands. Elsinboro soils are on low terraces
along streams. Alluvial land is on flood plains.

For the most part, the trend in this association is tQ\\'apd
nonfarming uses. There are a few general farms. Erosion is
a hazard in some parts.

10. Beltsville-Loamy and Clayey

land-Sassafras association
Deep, nearly level to steep, well drained and moderately well
drained soils that are underlain by sandy, loamy, gravelly, or
clayey sediment; on uplands

This association is a gently undulating to hilly upland. It
makes up about 8 percent of the survey area. It is about
30 percent Beltsville soils, 30 percent Loamy and clayey
land, 20 percent Sassafras soils, and 20 percent less extensive
soils.

Beltsville soils are moderately well drained and moderately
deep over a fragipan. They are loamy and overlie, at a depth
of about 40 to 64 inches, older loamy sediment that is com-
monly gravelly. They are nearly level to moderately sloping
and are mainly on smooth to undulating landscape.

Loamy and clayey land is deep and generally well drained.
It is loamy and overlies older clayey deposits at variable
depths. It is nearly level to steep and is mainly on hilly
parts of the landscape.

Sassafras soils are deep and well drained. They are loamy
and overlie dominantly sandy material at a depth of about
30 to 40 inches. They are gently sloping to steep and are
on a landscape that is dominantly undulating, but has
some short steeper slopes.
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Less extensive in this association are the Evesboro, Joppa,
Keyport, Elkton, Fallsington, Chillum, Matapeake, Mat-
tapex, Woodstown, Othello, and Leonardtown soils and
Alluvial land. Evesboro and Joppa soils generally are in
hilly areas in higher parts of the Coastal Plain. Elkton,
Fallsington, Leonardtown, and Othello soils are on upland
interfluvial flats. - Keyport, Chillum, Matapeake, Mat-
tapex, and Woodstown soils are nearly level to gently slop-
ing and occupy undulating to broad, smooth parts of up-
lands. Alluvial land is on flood plains.

The present use is almost totally nonfarming. Some areas
are wooded. Most of the association has been developed for
residential, commercial, and industrial purposes. Poor
stability of the soils in most areas is a major limitation.
Steep cuts are extremely difficult to stabilize. Some areas
are good sources of sand and gravel.

11. Matapeake-Mattapex association

Deep, nearly level and gently sloping, well drained and moder-
ately well drained soils that are underlain by sandy and loamy
sedvment; on broad, smooth uplands

This association is a broad, smooth upland. It makes up -

about 4 percent of the survey area. It is about 40 percent
Matapeake soils, 40 percent Mattapex soils, and 20 percent
less extensive soils.

Matapeake soils are deep, well-drained loamy soils that
overlie dominantly sandy sediment at a depth of about 26
to 40 inches.

Mattapex soils are deep and moderately well drained. They
are loamy and overlie older, coarser textured loamy sediment
or sandy sediment at a depth of about 30 to 40 inches.

Both the Matapeake and Mattapex soils are nearly level
to gently sloping.

Less extensive in this association are Othello, Keyport,
Beltsville, Chillum, Sassafras, Elsinboro, and Delanco soils.
Othello soils are on upland interfluvial flats. Keyport,
Beltsville, and Chillum soils are nearly level to gently sloping
and are on undulating to broad, smooth parts of the uplands.
Sassafras soils are on a dominantly undulating landscape that
has some short steeper slopes. Elsinboro and Delanco soils
are on low terraces along streams.

The present use is mainly farming. Growing and canning
of truck crops are important farming enterprises. The main
crops for canning are green beans, peas, and sweet corn.
General farm crops are corn, soybeans, hay, and pasture
plants. The major soils of this association have few limitations
except those caused by slope and the hazard of erosion.

Soils of the Flood Plains and Low Terraces

The soils in these associations formed mainly in alluvium
that was washed down from upland areas of the Piedmont or
Coastal Plain. These soils are nearly level to gently sloping.

12, Elsinboro-Delanco association

Deep, nearly level and gently sloping, well drained and moder-
alely well drained soils that are underlain by stratified alluvial
sediment; on low terraces

This association consists mainly of low terraces along
major streams on the Coastal Plain. It makes up about 4
percent of the survey area. It is about 30 percent Elsinboro
soils, 30 percent Delanco soils, and 40 percent less extensive
soils.

Elsinboro soils are deep and well drained. They are loamy
and overlie old stratified loamy alluvial sediments at a
depth of about 28 to 40 inches. They are 6 to more than
20 feet deep over bedrock. They are mainly nearly level to
gently sloping.

Delanco soils are deep and moderately well drained. They
are loamy and overlie old stratified loamy alluvial sediments
at a depth of about 26 to 46 inches. They are 5 to more than
20 feet deep over bedrock. They are nearly level to gently
sloping.

Less extensive in this association are Kinkora, Evesboro,
Beltsville, Sassafras, Fallsington, Chillum, Keyport, Othello,
Matapeake, and Mattapex soils. Kinkora soils are on ter-
races along streams. Evesboro soils are moderately sloping
and are on ridges in the uplands. Beltsville, Chillum, Keyport,
Matapeake, and Mattapex soils are nearly level to gently

sloping and are on undulating to broad smooth uplands.

Sassafras soils are on mostly undulating to hilly uplands.
Fallsington and Othello soils are on upland interfluvial flats.

Much of this association is idle. A few golf courses, other
recreational facilities, and general farms are scattered
throughout this association. Major crops are corn and soy-
beans. Limitations on the major soils are mostly those
caused by slope and the hazard of erosion. Some lower areas
are flooded during extremely wet periods.

13. Codorus-Hatboro-Alluvial land association

Deep, nearly level, moderately well drained to very poorly
drained soils that are underlain by siratified alluvial sediment;
on flood plains

This association consists of nearly level flood plains along
the larger streams that drain the uplands of both the Pied-
mont, Plateau and the Coastal Plain. Itmakes up about
5 percent of the survey area. It is about 35 percent Codorus
soils, 30 percent Hatboro soils, 20 percent Alluvial land,
and 15 percent less extensive soils.

Codorus soils are deep, loamy, moderately well drained to
somewhat poorly drained soils that overlie stratified loamy
alluvial sediments at a depth of about 314 to 5 feet. They
are 6 to 10 feet deep over bedrock. They generally are on
the flood plains that are closest to the streams.

Hatboro soils are deep and poorly drained. These loamy
soils generally overlie stratified loamy alluvial sediments at
a depth of about 40 to 60 inches. They are 4 to 10 feet deep
over bedrock. They generally are on the flood plains far-
thest from the streams: '

Alluvial land is somewhat poorly drained to very poorly
drained. It generally is sandy and overlies stratified sediments
at variable depths. It is most extensive on flood plains along
streams that drain urban and suburban areas.

Less extensive in this association are Comus soils and
Tidal marsh and Swamp. Comus soils generally are on the
flood plain close to the streams. Tidal marsh borders Chesa-
peake Bay and parts of tidal streams and estuaries. Swamp
i1s very wet land that remains under fresh water all, or
nearly all, of the time.

A large part of this association is woodland. Except for
a few seasonal pastures (fig. 5), the open areas generally are
idle. Flooding is a major limitation.

Descriptions of the Soils

In this section the soils of the Harford County Area are
described in detail. Each soil series is described in detail,
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Figure 5.—Permanent pasture on flood plain in Codorus-Hatboro-Alluvial land association.

and then, briefly, the mapping units 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 descrip-
tion 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 is brief and in terms familiar to the layman. The second
is much more detailed and is for those who need to make
thorough and precise studies of soils. Color and consistence
terms are for moist soil unless otherwise stated. The profile
described in the soil series is representative of mapping
units in that series.

If a given mapping unit has a profile that in some ways
differs from the one described for the series, the differences
are stated in the description of the mapping unit, or they
are apparent in the name of the mapping unit. The use and
management of the soil are suggested in each mapping unit
description.

As mentioned in the section “How This Survey Was
Made,” not all mapping units are members of a soil series.
Alluvial land and Swamp, for example, do not belong to a

soil series, but nevertheless, are 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 description of a
mapping unit is the capability unit and woodland group in
which the mapping unit has been placed. The page. for the
description of each capability unit or other interpretative
group can be learned 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 3. Many of the terms used in des-
cribing soils can be found in the Glossary, and more detailed
information about the terminology and methods of soil
mapping can be obtained from the Soil Survey Manual (12).

Aldino Series

The Aldino series consists of moderately well drained,
nearly level to moderately sloping soils on uplands of the
Piedmont. Thesé soils are only moderately deep over a
fragipan. They formed in material weathered from serpen-
tine bedrock that is overlain by a layer of-loamy material,
possibly loess. The native vegetation is mixed upland hard-
woods, mainly oaks, and some Virginia pine.

In a representative profile the surface layer is brown
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TABLE 3.—Approzimate acreage and proportionate extent of soils

Soil Area Extent Soil Area Extent
: Acres Percent Acres Percent
Aldino silt loam, 0 to 3 percent slopes__________ 440 0.2 || Glenville silt loam, 3 to 8 percent slopes_._____._ 8,170 3.4
Aldino silt loam, 3 to 8 percent slopes.______.__ 5,260 2.2 || Hatboro silt loam____.____-__________________ 4,000 1.6
Aldino silt loam, 8 to 15 percent slopes_________ : 360 .1 || Joppa gravelly sandy loam, 2 to 5 percent slopes.__ 450 .2
Aldino very stony silt loam, 0 to 8 percent slopes__ 1,170 .5 | Joppa gravelly sandy loam, 5 to 10 percent slopes. 630 .3
Alluvial land________________________________ 2,520 1.0 | Kelly silt loam, 3 to 8 percent slopes___________ 1,110 5
Baile silt loam, 0 to 3 percent slopes___________ 1,110 .5 il Kelly silt loam, 8 to 15 percent slopes, moder-
Baile silt loam, 3 to 8 percent slopes___._______ 1,080 .4 ately eroded. . . _ __________________________ 350 .1
Beltsville silt loam, 0 to 2 percent slopes________ 840 .3 | Kelly very stony silt loam, 3 to 25 percent slopes. . 320 .1
Beltsville silt loam, 2 to 5 percent slopes________ 2,050 .8 || Keyport silt loam, 0 to 2 percent slopes________ 280 .1
Beltsville silt loam, 5 to 10 percent slopes_______ 610 .3 | Keyport silt loam, 2 to 5 percent slopes___.____ 1,380 .6
Brandywine gravelly loam, 8 to 15 percent slopes, Kinkora silt loam, 0 to 3 percent slopes________ 210 .1
moderately eroded . ________________________ 500 .2 || Kinkora silt loam, 3 to 8 percent slopes________ 170 1
Brandywine gravelly loam, 15 to 25 percent Legore silt loam, 3 to 8 percent slopes, moder-
slopes, severely eroded . _ __________________. 570 .2 ately eroded . ___ . __________________.____ 1,010 .4
Brandywine gravelly loam, 25 to 45 percent Legore silt loam, 8 to 15 percent slopes, moder-
slopes, severely eroded . __ __________________ 180 .1 ately eroded .. _ _ __ . ______ 1,110 .5
Chester silt loam, 0 to 3 percent slopes.________ 320 .1 || Legore silt loam, 15 to 25 percent slopes, moder-
Chester silt loam, 3 to 8 percent slopes, moder- ately eroded_ . __________._________________ 1,690 .7
ately eroded . __ ___________________________ - 23,765 9.8 | Legore silt loam, 25 to 45 percent slopes________ 690 .3
Chester silt loam, 8 to 15 percent slopes, moder- Legore very stony silt loam, 0 to 15 percent
ately eroded_ .. _______ e 5,920 2.5 slopes . _ ... 310 .1
Chester gravelly silt loam, 3 to 8 percent slopes, Legore very stony silt loam, 15 to 25 percent
moderately eroded. ... _____________________ 4,330 1.8 SlOpes - - . 650 .3
Chester gravelly silt loam, 8 to 15 percent slopes, Legore very stony silt loam, 25 to 45 percent
moderately eroded. ... ___________________. 3,220 1.3 slopes . _ ol l_____. 680 .3
Chester gravelly silt loam, 15 to 25 percent slopes, Legore silty clay loam, 8 to 15 percent slopes,
moderately eroded._ . ______________________. 610 .3 severely eroded____________________________ 990 .4
Chillum silt loam, 2 to 5 percent slopes, moder- Legore silty clay loam, 15 to 25 percent slopes,
ately eroded. _ _ ___________________________ 1,670 .7 severely eroded____ . _______________________ 1,110 .5
Chillum-Neshaminy silt loams, 5 to 10 percent Leonardtown silt loam . _______________.___.___ 440 .2
slopes, moderately eroded___________________ 630 .3 || Loamy and clayey land, 0 to 5 percent slopes_ __ 870 -4
Chrome channery silty clay loam, 15 to 45 per- Loamy and clayey land, 5 to 15 percent slopes..__ 1,660 .7
cent slopes________________________________ 340 .1 || Loamy and clayey land, 15 to 30 percent slopes.__ 220 .1
Codorus silt loam____________________________ 7,170 2.9 || Manor loam, 3 to 8 percent slopes, moderately
Comus silt loam____________ . ___ 890 4 eroded_ _ . __ ___________ .. ___. 4,190 1.7
Cutand fill land.____________________________ 680 .3 | Manor loam, 8 to 15 percent slopes, moderately
Delanco silt loam, 0 to 3 percent slopes_._______ 480 L2 erodedo o _____. 4,820 2.0
Delanco silt loam, 3 to 8 percent slopes_________ 2,140 .9 | Manor loam, 8 to 15 percent slopes, severely
Elioak silt loam, 3 to 8 percent slopes, moder- eroded_ _______ . _______ 1,340 .6
ately eroded . _ . _ _._____________.___________ 1,840 .8 || Manor loam, 15 to 25 percent slopes, moder-
Elioak silt loam, 8 to 15 percent slopes, moder- ately eroded. . _ ___________________________ 5,320 2.2
ately eroded_ . __ __________________________ 570 .2 | Manor loam, 15 to 25 percent slopes, severely
Elkton silt loam ____________________________ 740 .3 eroded_ _ _ ____________ o ______ 3,230 1.3
Elsinboro loam, 0 to 2 percent slopes._____.___. 400 .2 || Manor channery loam, 3 to 8 percent slopes,
Elsinboro loam, 2 to 5 percent slopes, moderately moderately eroded_________________________ 1,330 -5
eroded_______ o _______ 1,420 .6 || Manor channery loam, 8 to 15 percent slopes,
Elsinboro loam, 5 to 10 percent slopes, moder- moderately eroded_________________________ 5,090 2.1
ately eroded ______________________________ 950 .4 || Manor channery loam, 8 to 15 percent slopes,
Tvesboro loamy sand, 5 to 15 percent slopes_ ___ 100 ™ severely eroded____________________. . ____ 710 -3
Fallsington loam_____________________________ 190 .1 | Manor channery loam, 15 to 25 percent slopes,
Glenelg loam, 3 to 8 percent slopes, moderately moderately eroded_._.________________ R 5,310 2.2
eroded_ . _______________________________._ 13,610 5.6 || Manor channery loam, 15 fo 25 percent slopes,
Glenelg loam, 8 to 15 percent slopes, moderately severely eroded___________________________._ 3,550 1.5
eroded._ .. ____ ... 14,490 6.0 || Manor very stony loam, 25 to 45 percent slopes__ 750 .3
Glenelg loam, 8 to 15 percent slopes, severely Manor soils, 25 to 45 percent slopes_...________ 7,530 3.1
eroded_____________ e 1,220 .5 || Manor and Glenelg very stony loams, 3 to 15 per-
Glenelg loam, 15 to 25 percent slopes, moder- centslopes_______________________________ 1,500 .6
ately eroded . _ . __________________________ 2,850 1.2 || Manor and Glenelg very stony loams, 15 to 25
Glenelg loam, 15 to 25 percent slopes, severely percent slopes._______________._ el 1,600 7
eroded_ . _ ______________________________.. 950 .4 | Matapeake silt loam, 0 to 2 percent slopes______ 280 1
Glenelg gravelly loam, 3 to 8 percent slopes, Matapeake silt loam, 2 to 5 percent slopes______ 730 .3
moderately eroded. .. ______________________ 2,200 .9 | Mattapex silt loam, 0 to 2 percent slopes_______ 870 4
Glenelg gravelly loam, 8 to 15 percent slopes, Mattapex silt loam, 2 to 5 percent slopes_ ______ 1,250 .5
moderately eroded_ .. ______________________ . 5,880 2.4 || Montalto silt loam, 0 to 3 percent slopes_ __ . ___ 300 .1
Glenelg gravelly loam, 8 to 15 percent slopes, Montalto silt loam, 3 to 8 percent slopes, moder- :
severely eroded____________________________ 590 .2 ately eroded . . _ _ ______________________ I 6,960 2.9
Glenelg gravelly loam, 15 to 25 percent slopes, Montalto silt loam, 8 to 15 percent slopes, moder- )
moderately eroded_________________________ 2,960 1.2 ately eroded _ _ ____________________________ 1,690 7
Glenelg gravelly loam, 15 to 25 percent slopes, Neshaminy silt loam, 0 to 3 percent slopes__.___ 370 .2
severely eroded_.__._______._______________. 1,290 -5 || Neshaminy -silt loam, 3 to 8 percent slopes,
Glenville silt loam, 0 to 3 percent slopes________ 2,200 .9 moderately eroded-_________________.______ 7,940 3.3

See footnote at end of table.
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TaBLE 3.—Approzimate acreage and proportionate extent of sotls—Continued

Soil Area Extent Soil Area Extent
Acres Percent Acres Percent
Neshaminy silt loam, 8 to 15 percent slopes, Sassafras and Joppa soils, 10 to 15 percent slopes__ 330 .1
moderately eroded___ ... _________.____._ 3,430 1.4 || Sassafras and Joppa soils, 15 to 30 percent slopes._ . 410 .2
Neshaminy and Montalto very stony silt loams, Stony land, steep. .o oo 1,020 4
0 to 15 pércent slopes_ - - ... ___._._ 5,190 2.1 | SWaMP . ot e 140 m
Neshaminy and Montalto very stony silt loams, Tidal marsh_ - - o i e e e 1,030 4
15 to 25 percent slopes_ .. ________._.__ 1,280 .5 | Watchung silt loam, 0 to 3 percent slopes....__. 1,190 )
Neshaminy and Montalto very stony silt loams, Watchung silt loam, 3 to 8 percent slopes.._-.__ 2,200 .9
25 to 45 percent slopes. - ... ___.___ 630 .3 | Watchung very stony silt loam, 0 to 8 percent
Othello silt loam . 410 2 SlOPeS - e 2,870 1.2
Sand and gravel pits_ .. _____________.___ 570 .2 || Whiteford silt loam, 3 to 8 percent slopes___.___ 710 .3
Sassafras sandy loam, 2 to 5 percent slopes, Whiteford silt loam, 8 to 15 percent slopes,
moderately eroded____ . _______________.___ 360 1 moderately eroded . _____ . _________ .. ...- 500 .2
Sassafras sandy loam, 5 to 10 percent slopes, Woodstown loam, 0 to 5 percent slopes.. ... 240 1
moderately eroded - _________________..__ 350 .1
Sassafras loam, 2 to 5 percent’slopes, moder- Total area mapped____.__________ ... .- 242,175 100.0
ately eroded - ________ .. _______.. 440 .2 Unmapped area (U.S. Military Reservation).| 47,809
Sassafras loam, 5 to 10 percent slopes, moder- Total area in county - -« . oo 289,984
ately eroded . __ . ___________________.__. 410 .2

! Less than 0.05 percent.

silt loam about 7 inches thick. The upper 7 inches of the
subsoil is friable, dark yellowish-brown heavy silt loam.
The next 10 inches is firm, yellowish-brown silty clay loam.
These two layers are slightly sticky and plastic when wet.
The lower part of the subsoil is a firm and brittle silty clay
loam fragipan that extends to a depth of about 36 inches.
The pan is yellowish brown mottled with light olive brown
and strong brown in the upper 6 inches and light olive brown
mottled with strong brown and yellowish brown in the lower
6 inches. The underlying material, which extends from a
depth of 36 inches to 49 inches, is friable decayed serpentine
rock of silt loam texture. It is mixed brown and olive in
color. Serpentine bedrock is at a depth of about 49 inches.
Aldino soils are fairly easy to work at a favorable moisture
content, except where they are too stony. They are commonly
wet in spring and slow to warm up, however, so planting
dates can be delayed. They are slowly permeable and in wet
seasons have a perched water table above the fragipan.
Available water capacity is moderate. In dry seasons,
Aldino soils tend to dry out more quickly and thoroughly
than soils that have a more permeable subsoil. These soils
have moderate to severe limitations for many nonfarm uses.
Representative profile of Aldino silt loam, 3 to 8 percent
slopes, in a cultivated field between Aldino-Stepney Road
and Cassin Run Road, about one-fourth mile south of Aldino:

Ap—O0 to 7 inches, brown (10YR 4/3) silt loam; moderate, fine,
granular structure; friable; many roots; very strongly acid;
clear, wavy boundary.

B1—7 to 14 inches, dark yellowish-brown (10YR 4/4) heavy silt
loam; weak, medium, subangular blocky structure; friable,
slightly sticky and plastic; many roots; common, medium,
distinct, black (10YR 2/1) iron-manganese concretions; very
strongly acid; gradual, smooth boundary.

B2t—14 to 24 inches, yellowish-brown (10YR 5/4) silty clay loam;
moderate, medium, subangular blocky structure; firm, slightly
sticky and plastic; common roots; thick, continuous, grayish-
brown (2.5Y 5/2) clay films on ped faces; common, medium,
distinct, black (10YR 2/1) iron-manganese concretions; very
strongly acid; clear, smooth boundary.

Bx1—24 to 30 inches, yellowish-brown (10YR 5/4) silty clay loam;
common, fine, distinct, light olive-brown (2.5Y 5/6) and
common, fine, prominent strong-brown (7.5YR 5/6) mottles;
weak, very coarse, prismatic structure, and moderate, medium,

platy structure; firm, brittle, slightly sticky and plastic; few
roots between prisms and plates; discontinuous clay films;
common, medium, distinct, black (10YR 2/1) iron-manganese
coneretions; strongly acid; gradual, smooth boundary.

Bx2—30 to 36 inches, light, olive-brown (2.5Y 5/4) silty clay loam;
many, medium, distinet, strong-brown (7.5YR 5/6) and few,
fine, faint, yellowish-brown (10YR 5/4) mottles; moderate,
very coarse, prismatic structure and strong, medium, platy
stracture; firm, brittle, sticky and plastic; discontinuous clay
films; few, fine, faint, black (10YR 2/1) iron-manganese
concretions; strongly acid; clear, smooth boundary.

TIC—36 to 49 inches, brown (10YR 5/3) mixed with olive (5Y 5/6)
silt loam; massive; friable; few partly decomposed rock
fragments; medium acid; abrupt, wavy boundary.

IIR—49 inches, serpentine bedrock.

The solum ranges from about 30 to 48 inches in thickness. Depth
to bedrock is 314 to 6 feet. Fine angular pebbles are in the C horizon
in places. Some profiles are very stony. Reaction is very strongly
acid to medium acid in the solum, and is strongly acid to neutral in
the C horizon.

The A horizon has a hue of 10YR or 2.5Y, value of 3 to 5, and
chroma of 1 to 3. A thin undisturbed Al horizon less than 6 inches
thick has the lowest value and chroma.

The B2t horizon has a hue of 10YR or 2.5Y, value of 5 or 6, and

. chroma of 3 or 4. It is silty clay loam or heavy silt loam.

The Bx horizon or the fragipan, ranges in hue from 10YR to 5Y.
Matrix value is 5 or 6 and chroma is 2 to 4. Mottling in the fragipan
is in hue of 2.5Y to 7.5YR, value of 4 to 7, and chroma of 4 or 6. In
places mottling with chroma of 2 is in the lower part. The Bx
horizon is silt loam or silty clay loam.

The C horizon has a wide range in color and commonly is
variegated, streaked, or banded. It is loam or silt loam.

Aldino soils resemble Beltsville soils in natural drainage and in
having a fragipan. They contain more silt and less sand and are
less strongly acid and shallower over bedrock than Beltsville soils.
They are less acid and less micaceous than Glenville soils and are
somewhat better aerated and less wet seasonally. They formed in
the same general kind of material as the well-drained Chrome soils.

Aldino silt loam, 0 to 3 percent slopes (AdA).—This
soil has a profile similar to the one described as representative
of the series, but in some undisturbed areas, mostly woodland,
the upper 1 or 2 inches of the surface layer is very dark
grayish brown and the rest is brown. Included in mapping are
a few areas where a small amount of the surface layer has
been lost through erosion and spots where surface layer
material has accumulated.
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If drainage is improved, this soil is suited to most crops
commonly grown. It is also suited to pasture and woodland.
Such perennial crops as alfalfa are subject to damage by
frost heaving in winter and early in spring. During rainy
periods or periods of snowmelt, this soil 1s saturated quickly,
because water penetrates slowly through the subsoil and
does not run off readily from the surface. The soil thus
remains wet for fairly long periods.

Drainage can be improved by shallow ditches or by tile
lines.Ditches need not penetrate into the fragipan, and tile
does not function properly if it is placed below the top sur-
face of the fragipan. Bedding is needed to remove excess
water in cultivated areas, and where the slope is slight,
graded rows are needed to improve surface drainage. In
places, diversion terraces can intercept and divert runoff
water from adjacent areas. Capability unit IIw-2; woodland
subclass 3o.

Aldino silt loam, 3 to 8 percent slopes (AdB).—This
soil has the profile described as representative of the series.
In some undisturbed areas, mostly woodland, the surface
layer is very dark grayish brown in the upper 1 or 2 inches
and brown in the rest. Included in mapping are areas where
part of the original surface layer has been lost through ero-
sion, and some spots where the subsoil is exposed or nearly
so. Locally, there is some gravel in the upper part of the
profile.

This soil is suited to most crops commonly grown, to
pasture, and to woodland. Such perennial crops as alfalfa are
subject to damage by frost heaving in winter and early in
spring. The soil 1s seasonally wet and slow to warm up in
spring. For most farm uses, the hazard of erosion generally
is a more serious limitation than is impeded drainage,
particularly if the soil is unprotected and already wet when
rains are heavy. ,

Spot drainage is required in some cultivated areas. More
important in most areas is the interception and disposal of
seasonally excess surface water commonly by diversion
terraces. Graded rows are needed to improve surface drain-
age and to check erosion. If the soil is not in row crops, it
can be further protected by close-growing crops, cover crops,
or accumulated crop residue. Capability unit Ile-14; wood-
land subclass 3o.

Aldino silt loam, 8 to 15 percent slopes (AdC).—This
soil has a profile similar to the one described as representative
of the series, but generally has a thinner surface layer and a
thinner fragipan and is shallower over bedrock. Stones or
boulders are in the subsoil in places. In some undisturbed
areas, mostly woodland, the surface layer is very dark
grayish brown in the upper inch, and brown in the rest.
Included in mapping are areas where a part of the original
surface layer has been lost through erosion, and some spots
where shallow gullies have formed or where the subsoil is
otherwise exposed, or nearly so. .

The soil is suited to cultivated crops, but is limited because
the hazard of erosion is severe. Cropping should be on the
contour, in graded rows, where practical. The most common
use in farming is pasture. Good pasture sod is excellent
protection against erosion. The soil is also suited to woodland.
Capability unit I1le-14; woodland subclass 3r.

Aldino very stony silt loam, 0 to 8 percent slopes
(AsB).—This soil has a profile similar to that described as
representative of the series but stones, mostly of serpentine
and larger than 10 inches in diameter, are about 5 to 30
feet apart on and near the surface. In the subsoil and the

underlying material these stones are commonly larger and
even more abundant. Serpentine bedrock outcrops in places.

This soil is suited to woodland. Cultivation is impractical
unless most of the stones are removed. If some stones are

‘removed, hay crops and pastures can be managed. Most

areas of this soil are still wooded. Capability unit VIs-3;
woodland subclass 3o.

Alluvial Land

Alluvial land (Av) consists of soil material washed from
uplands and recently deposited on flood plains. Such de-
position has been most extensive and rapid along streams
that drain urban and suburban areas. The materials that
make up Alluvial land are sands and sandy loams. Much of
the finer material has been carried into stream estuaries.

Generally, Alluvial land is somewhat poorly drained to
very poorly drained. Most of it is flooded two or more times
a year. Where the watershed has been intensively developed,
that is, under many roofs and much pavement, flooding is
commonly even more frequent. Where the watershed is
mostly in woods or pasture, flooding is not likely every year.

Alluvial land is seldom if ever cultivated. Most of it is
woodland or is idle. Tree growth is generally good, but many
of the wetter and most frequently flooded areas produce few
trees of commercial value. This land makes suitable habitat
for some kinds of wildlife. It has a unique ecology that should
make it valuable as a nature study area within a densely
populated region. Capability unit VIw-1; woodland subclass
2w,

Baile Series

The Baile series consists of deep, poorly drained, nearly
level to gently sloping soils of the Piedmont Plateau. These
soils formed partly in local alluvium and partly in underlying
material weathered in place from micaceous rock. They are
in upland depressions, on areas around the heads of drains,
and on foot slopes adjacent to minor drainageways, many
of which lack channels. The native vegetation is wetland
hardwoods; cleared idle areas commonly support sedges,
grasses, and herbs.

In a representative profile the surface layer is silt loam
about 12 inches thick. It is dark grayish brown in the upper
6 inches, and grayish brown mottled with yellowish red in
the lower 6 inches, The subsoil is about 28 inches thick. It is
friable, dark-gray silt loam in the upper 6 inches and firm,
gray to light-gray silty clay loam in the lower 22 inches. The
subsoil is mottled with yellowish red and strong brown. It is
sticky and plastic when wet. The underlying material from a
depth of 40 to 64 inches is firm, light bluish-gray micaceous
clay loam mottled with strong brown.

Baile soils generally are difficult to work because they
are sticky when wet, or are hard and cloddy if a little too dry.
They are seldom cultivated. The water table is seasonally
at or very near the surface, and the soil is slow to warm up
in spring. The soils are moderately slowly permeable to
slowly permeable. If artificially drained by a system of
ditches, they are suited to improved pasture. Drainage is
slow and commonly is difficult. Available water capacity
is high. Baile soils have severe limitations for most nonfarm
uses.

Representative profile of Baile silt loam, 3 to 8 percent
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slopes, in a sodded area west of Norrisville:

Ap—0 to 6 inches, dark grayish-brown (10YR 4/2) silt loam; few,
fine, faint mottles of brown (10YR 5/3); weak, fine, granular
structure; friable, sticky and slightly plastic; many roots;
medium acid; clear, smooth boundary.

A2g—6 to 12 inches, grayish-brown (10YR 5/2) silt loam; common,
medium, distinct mottles of yellowish red (5YR 4/6); very
weak, fine, subangular blocky structure; friable, sticky and
slightly plastic; common roots; medium acid; clear, smooth
boundary.

Blg—12 to 18 inches, dark-gray (N 4/0) heavy silt loam; common,
fine, distinct mottles of yellowish red (5YR 4/6); weak, fine,
subangular blocky structure; friable, sticky and slightly plastic;
few roots; strongly acid; clear, smooth boundary.

B21tg—18 to 26 inches, gray (N 5/0) silty clay loam; common,
medium, prominent mottles of strong brown (7.5YR 5/6);

. weak, medium, subangular blocky structure; firm, sticky and
plastic; very thin, discontinuous clay films; strongly acid;
gradual, smooth boundary.

1I1B22tg—26 to 40 inches, gray to light-gray (N 6/0) silty clay loam;
common, medium, prominent mottles of yellowish brown
(10YR 5/6) and strong brown (7.5YR 5/8); firm, sticky and
plastic; thin clay films; gritty; few, fine, angular pebbles; many
mica flakes; strongly acid; clear, smooth boundary.

IICg—40 to 64 inches, light bluish-gray (5B 7/1) clay loam;
common, medium, prominent mottles of strong brown (7.5YR
5/6); rock-controlled structure; firm, sticky and plastic;
micaceous; very strongly acid.

The solum commonly formed in local alluvium and residuum, as
described, but in places it formed entirely in alluvium. The solum
ranges from about 30 to 40 inches in thickness and depth to
bedrock ranges from about 5 to 10 feet. Stones or cobblestones of
colluvial origin are present on and near the surface in places. Unless
the soil is limed, reaction is strongly acid to extremely acid.

The A and B horizons have a hue of 10YR or yellower, or a
neutral color. The A horizon has a value of 2 to 6 and chroma of
0,to 2. Only an Al horizon that is less than 6 inches thick has a
value of 2 or 3. Only the A2 horizon has a value of 5 or 6. In
cultivated areas, the Ap horizon is gray to dark grayish brown.

The B horizon has matrix color that ranges in value from 4 to 6
and in chroma from 0 to 2. Mottles range in value from 4 to 6, in
chroma from 4 to 8, and in hue from 10YR to 5YR. The Bt horizon
is heavy silt loam, silty clay loam, or clay loam that is high in silt.

The C horizon has a matrix hue commonly greener or bluer than
5Y, but the range includes 5Y, or the color may be neutral. The C
horizon is unmottled, or nearly so, in many places. It contains less
clay than the B horizon. It is commonly loam, silt loam, or sandy
lo6am, but is clay loam or sandy clay loam in places.

Baile soils resemble Elkton, Fallsington, Kinkora, Leonardtown,
Othello, and Watchung soils in color and natural drainage. They
have a less clayey B horizon than Elkton, Kinkora, and Watchung
soils and a less sandy B horizon than Fallsington soils. They do not
have a fragipan, which is typical of Leonardtown soils, and they are
less silty and contain more mica than Othello soils. They are wetter
than Glenville soils, which occupy similar positions and formed in
the same general kind of material.

Baile silt loam, 0 to 3 percent slopes (BaA).—This soil
has a profile similar to that described as representative of
the series, but in some undisturbed areas, mostly woodland,
the surface layer is very dark gray to black and is very thin.
Included in mapping are small areas that have been filled or
otherwise disturbed.

The soil is not only difficult to drain, but also difficult to
work after drainage. It is sticky when wet, and becomes very
hard when dry. The soil is seldom used for cultivated crops,
even though it does not readily deteriorate in use. Perman-
ent improved pasture and permanent hay generally are the
most important farm uses. Many areas are woodland that
is good habitat for some kinds of wildlife. Capability unit
Vw-1; woodland subclass 1w.

Baile silt loam, 3 to 8 percent slopes (BaB).—This
soil has the profile described as representative of the series.
Included with it in mapping are small areas that are some-

what eroded and small depressions in which silty soil material
has accumulated.

The soil takes up water very slowly, so most rainfall and
snowmelt tend to run off, ereating a significant hazard of
erosion where the soil has been cleared for use. Wetness and
poor drainage, however, are the major limitations. Hay or
improved pasture can be produced, but the soil generally
is better suited to woodland and to wildlife habitat. Capa-
bility unit VIw-2; woodland subclass 1w.

Beltsville Series

The Beltsville series consists of moderately well drained,
nearly level to moderately sloping soils on uplands of the
Coastal Plain. These soils are only moderately deep over a
fragipan. They formed in loamy sediment deposited over
very old loamy or gravelly deposits. The native vegetation is
largely scrub-type upland oaks and other hardwoods and
some Virginia pine. -

In a representative profile the surface layer is brown
silt loam about 9 inches thick. In wooded areas the upper-
most part is dark gray to very dark gray, or black. The upper
7 inches of the subsoil is friable, yellowish-brown silt loam.
The next 11 inches is firm, yellowish-brown silty clay loam.
The lower part of the subsoil is a very firm and dense,
yellowish-brown fragipan that extends to a depth of about

-42 inches. This fragipan, which has distinct strong-brown

mottles, is light silty clay loam in the upper 8 inches and
heavy silt loam in the lower 7 inches. From a depth of 42 to
60 inches the underlying material is light brownish-gray,
firm gravelly loam.

Beltsville soils are fairly easy to work at a favorable
moisture content. They are commonly wet in spring and slow
to warm up, so planting dates can be delayed. They are
slowly permeable, and in wet seasons they have a perched
water- table above the fragipan. Available water capacity is
moderate. In dry seasons, they tend to dry out more quickly
and thoroughly than soils that have a more permeable sub-
soil. Cleared areas are used for crops or pasture. They have
moderate to severe limitations for many nonfarm uses.

Representative profile of Beltsville silt loam, 2 to 5 per-
cent slopes, in a cultivated area just off U.S. Highway 40,.
3 miles northeast of Aberdeen:

Ap—0 to 9 inches, brown (10YR 5/3) silt loam ; moderate, medium,
granular structure; friable; many roots; strongly acid; clear,
smooth boundary.

B1—9 to 16 inches, yellowish-brown (10YR 5/4) silt loam; weak,
fine, subangular blocky structure; friable, slightly sticky; many
roots; strongly acid; gradual, smooth boundary.

B2t—16 to 27 inches, yellowish-brown (10YR 5/6) silty clay loam;
few, fine, distinct mottles of reddish brown (5YR 5/4); moder--
ate, medium, subangular blocky structure; firm, sticky and
plastic; common roots; strong-brown (7.5YR 5/6) continuous
clay films; very strongly acid; clear, smooth boundary.

Bx1—27 to 35 inches, yellowish-brown (10YR 5/4) light silty clay
loam; common, medium, distinct mottles of strong brown
(7.5YR 5/6); strong, very coarse, prismatic and strong,
medium, platy structure; very dense and compact, very firm
and brittle, sticky and plastic; distinct, strong-brown (7.5YR
5/8), and yellowish-brown (10YR 5/8) clay films, thicker on
vertical than horizontal faces; extremely acid; gradual,
irregular boundary. .

Bx2—35 to 42 inches, yellowish-brown (10YR 5/6) heavy silt loam;
few, fine, distinct mottles of strong brown (7.5YR 5/8); strong,
very coarse, prismatic and strong, medium, platy structure;
very firm, brittle, sticky and plastic; gritty; prominent
strong-brown (7.5YR 5/6) clay films; extremely acid; clear,
wavy boundary.
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ITC—42 to 60 inches, light brownish-gray (10YR 6/2) gravelly
loam; massive; hard, firm when moist or wet, but becoming
friable with increasing depth; 10 to 20 percent pebbles; many
pebbles coated; extremely acid. i

The solum ranges from about 40 to 64 inches in thickness. Depth
to the fragipan ranges from about 20 to 34 inches. Bedrock is at an
undetermined great depth. Fine pebbles are in the solum in many
places and are common to abundant in the IIC horizon. Unless the
soil is limed, reaction is very strongly acid to extremely acid.

The A horizon has a hue of 10YR or 2.5Y, value of 3 to 7, and
chroma of 2 to 6. Only an Al horizon that is less than 6 inches thick
has a value of 3. Only the A2 horizon, if present, has a value of 7 and
chroma of 6.

The B horizon has hues of 2.5Y or 10YR. In places the lower
part is 7.5YR. Values range from 4 to 6 and chromas from 3 to 6.
High-chroma mottles are in many places and low-chroma mottles
are in the Bx horizon in places. The B horizon generally is silt loam
or silty clay loam, but is loam or clay loam, in part, in places.

The IIC horizon ranges in color from light brownish gray to very

ale brown or is variegated with many colors. It ranges from sandy
oam to clay loam and most commonly is gravelly.

Beltsville soils resemble Aldino soi?’in natum{ drainage and in
having a fragipan, but contain more sand and less silt in the solum.
They are more strongly acid and much deeper over bedrock than
Aldino soils. They are not so micaceous as the Glenville soils, are
somewhat better drained and less wet seasonally, and are deeper to
bedrock. They formed in the same general kind of sediment as the
well drained Chillum and Matapeake soils, the moderately well
drained Mattapex soils, which have no fragipan, and the poorly
drained Leonardtown and Othello soils.

Beltsville silt loam, 0 to 2 percent slopes (BeA).—The
profile of this soil is like that described as representative of
the series, but the subsoil, especially the fragipan, commonly
is somewhat thicker. Included with this soil in mapping aré
a few acres where the surface layer is a little more sandy
and less loamy than described. A few small areas have been
filled, graded, or otherwise disturbed.

This soil is nearly level, and the hazard of erosion only

slight. The soil quickly becomes saturated above the

fragipan during heavy rains or snowmelts. It normally
remains wet for a fairly long period, because runoff and per-
meability are slow. Artificial drainage is needed for most

crops and for other uses. Tile drains or bottoms of drainage .

ditches should not be placed below the top of the fragipan.

This soil is suited to most crops, particularly those that
need not be planted early. Such perennial crops as alfalfa can
be damaged by frost heaving in winter and early in spring.
Capability unit ITw-8; woodland subclass 3w.

Beltsville silt loam, 2 to 5 percent slopes (BeB).—This
soil has the profile described as representative of the series.
Included with it in mapping are a few acres where the
surface layer is a little more sandy and less loamy than
described, spots where the surface layer contains some fine
smooth gravel, and a few galled spots and shallow gullies.
Some small areas have been graded or otherwise disturbed.

The hazard of erosion is moderate. This generally is more
important in management than is drainage improvement. A
suitable rotation, especially in strips, is effective in conserving
soil. The surface should be protected between crop seasons
by cover crops or by crop residues. Spot drainage is needed
in some cropped areas. More important in most areas is the
collection and disposal of seasonally excess surface water,
commonly by interceptors or diversions with sodded
waterways. Graded rows are needed to improve surface
drainage and to help check erosion.

The soil is suited to most crops, particularly those that
need not be planted early. Such perennial crops as alfalfa
can be damaged by frost heaving in winter and early in
spring. Capability unit ITe-13; woodland subclass 3w.

Beltsville silt loam, 5 to 10 percent slopes (BeC).—In .
most areas this soil has not been cultivated intensively, so
it has not been greatly affected by erosion. The hazard of
erosion is severe if the soil is regularly tilled. Included in
mapping are areas where the surface layer is a little more
sandy and less loamy than described for the representative
profile. Also included are spots where the surface layer
contains some fine smooth gravel, a few galled spots and
shallow gullies, and small areas where the slope is more than
10 percent. .

Erosion control is more important in management than is
drainage improvement. Cropping should be on the contour,
in graded rows, where practical, and alternate strips. The
surface should be protected between crop seasons by cover
crops or by crop residues. The most common farm use is
pasture. Good pasture sod is an excellent protection against
erosion. Spot drainage is needed in some cropped areas.
Capability unit I11Te-13; woodland subclass 3w.

Brandywine Series

The Brandywine series consists of deep, somewhat ex-
cessively drained to excessively drained, moderately sloping
to steep soils of the Piedmont Plateau. These soils formed
in gravelly material weathered in place from gneiss. They
are on sides and crests of some of the steeper hills of the
Harford County Area. The native vegetation is oaks, other
hardwoods, and Virginia pine. '

In a representative profile the surface layer is brown
gravelly loam about 7 inches thick. The subsdil is yellowish-
brown, friable gravelly loam about 12-inches thick. The
underlying material, which extends from a depth of 19 inches
to 72 inches, consists largely of very friable very gravelly
coarse sand. Hard gneiss bedrock is at a depth of about 72
inches. - '

Brandywine soils are easy to work, but the hard angular
gravel js abrasive to most farm implements. These soils are
moderately rapidly permeable and have a low available
water capacity. The hazard of erosion is severe to very severe,
and most areas of Brandywine soils in the Harford
County Area are already severely eroded. Seasonal drougliti-
ness is a limitation for farm uses. Brandywine soils are
moderately to severely limited for many nonfarm uses,
chiefly because of slope.

Representative profile of Brandywine gravelly loam, 8 to
15 percent slopes, moderately eroded, in an idle area on Sandy
Hook Road, about one-fourth mile west of U.S. Highway 1:

Ap—0to 7 inches, brown (10YR 5/3) gravelly loam ; moderate, fine,
granular structure; very friable; many roots; about, 20 percent
angular rock fragments, mostly about !4 inch in diameter;
strongly acid; abrupt, smooth boundary.

B2—7 to 19 inches, yellowish-brown (10YR 5/4) gravelly loam;
weak; medium, subangular blocky structure; friable; common
roots; about 50 percent angular rock fragments, mostly less
than }4 inch in diameter; very strongly acid; abrupt, irregular
boundary.

C—19 to 72 inches, very pale brown (10YR 7/4) very gravelly
coarse sand; single grained; very friable; very few roots, in
upper part only; about 60 percent angular rock fragments of
as much as }4 inch in diameter; very strongly acid; abrupt,
irregular boundary. .

R—72 inches, hard, fractured gneiss.

The solum ranges from about 12 to 30 inches in thickness. Depth
to solid bedrock ranges from about 4 feet to 10 feet, but generally is
at least 6 feet. Unless the soil is limed, reaction is strongly aci! to
Sxtrfilmely acid, and acidity commonly increases with increasing

epth.
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The solum has a hue of either 10YR or 7.5YR. The A horizon has
color value of 3 to 5 and chroma of 1 to 4. Only an undisturbed Al
horizon less than 3 inches thick has a value of 3.

The B horizon has a value of 5 or 6 and chroma of 4 or 6. This
horizon is moderately gravelly to highly gravelly. In places the
dB }ilorizon is so weakly expressed' that it 1s difficult to observe and

elne.

The C horizon has a hue of 10YR or 5Y and commonly higher
value than in the B horizon. It can be of uniform color, as described,
or highly variegated. It is always highly gravelly and in places is
stony or bouldery. -

Brandywine soils do not closely resemble any other soils of the
Harford County Area. They are closely associated with the highly
micaceous Manor soils, but contain more coarse fragments and
have a lower available water capacity.

Brandywine gravelly loam, 8 to 15 percent slopes,
moderately eroded (BrC2).—This soil has the profile
described as representative of the series. A large part of the
original surface layer has been removed by erosion. Included
in mapping are some severely eroded spots, a few shallow
gullies, and a few acres where the surface layer contains less
gravel than is typical.

The hazard of continued erosion is severe if the soil is
tilled. Droughtiness is an additional, though less important,
concern. If slopes are long enough, contour stripcropping,
particularly if combined with a suitable crop rotation, is
effective in conserving both soil and water. Sodded water-
ways are needed to intercept and dispose of surface runoff
after exceptionally heavy rains. Keeping tillage to a minimum
and using cover crops and crop residue to protect the surface
between cropping seasons are essential. ,

This soil is suited to hay. and pasture and is particularly
well suited to sodded orchards. It is also well suited to wood-
land and to some types of wildlife habitat. Capability unit
IIIe-10; woodland subclass 3f.

Brandywine gravelly loam, 15 to 25 percent slopes,
severely eroded (BrD3).—Frosion on this soil has removed
all or nearly all of the original surface layer in most
places, and shallow to deep gullies are common. Included in
mapping are small areas where the soil contains less than the
usual amount of gravel. In other places, however, and
particularly in rills and gullies, accumulations of gravel al-
most pave the surface.

This soil generally is not suited to cultivated crops. It is
suited to pasture, sodded orchards, woodland, and wildlife
habitat. Capability unit VIe-3; woodland subclass 3f.

Brandywine gravelly loam, 25 to 45 percent slopes,
severely eroded (BrE3).—This soil is so severely eroded
that it is of little use in farming. In most places it has
a blanket of gravel on the surface that was left behind when
the finer soil material washed away.

The soil can be used for limited grazing, but only under
careful protective management. More suitable uses are
woodland, wildlife habitat, and outdoor recreation. Capa-
bility unit VIIe-3; woodland subclass 3f.

Chester Series

The Chester series consists of deep, well-drained, nearly
level to strongly sloping soils of the Piedmont Plateau. These
soils formed in materials deeply weathered in place from acid
crystalline rocks, most commonly mica schist, or other
rocks containing much mica. They are on broad ridgetops
and adjacent upper slopes. The native vegetation is mixed
upland oaks and a variety of other hardwoods.

In a representative profile the surface layer is dark grayish-
brown silt loam about 9 inches thick. The upper 10 inches

of the subsoil is brown to dark-brown, firm light silty clay
loam that is sticky when wet. The lower 21 inches is yellowish-
red and reddish-brown, friable silt loam that is slightly
sticky when wet. The underlying material from a depth of
40 inches to 60 inches is light-brown, friable, disintegrated
micaceous rock of fine sandy loam texture.

Chester soils are easy to work at a favorable moisture
content. In places they contain hard quartzite gravel that
is abrasive to farm implements. These soils are moderately
permeable and have high available water capacity. Slope is
the major limitation for both farm and nonfarm uses. The
hazard of erosion in all sloping areas is moderate to severe.

" Representative profile of Chester silt loam, 3 to 8 percent
slopes, moderately eroded, in a cultivated area on Grier
Nursery Road near Cherry Hill:

Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) silt loam;
moderate, fine, granular structure; friable, slightly sticky;
many roots; slightly acid; abrupt, smooth boundary.

B21t—9 to 19 inches, brown to dark-brown (7.5YR 4/4) light silty
clay loam; moderate, medium, subangular blocky structure;
firm, sticky and slightly plastic; common roots; reddish-brown
(5YR 4/4) clay films; medium acid; gradual, smooth boundary.

B22t—19 to 30 inches, yellowish-red (5YR 5/6) heavy silt loam;
moderate, fine, subangular blocky structure; friable, slightly
sticky; few roots; yellowish-red (5YR 4/8) clay films; strongly
acid; gradual, wavy boundary.

B3—30 to 40 inches, reddish-brown (5YR 5/4) silt loam; weak,
medium, blocky structure; friable, slightly sticky; very few
roots; very strongly acid; clear, irregular boundary.

C—40 to 60 inches, light-brown (7.5YR 6/4) fine sandy loam;
massive; friable; many mica flakes; many soft, fine fragments
of mica schist; very strongly acid.

The solum ranges from about 30 to 50 inches in thickness. The
lower boundary of the Bt horizon ranges from 30 to 40 inches below
the surface. Depth to bedrock ranges from about 5 feet to 10 feet.
Unless the soil is limed, reaction is strongly acid or very strongly
acid, and acidity commonly increases with increasing depth.

The A horizon, has a hue of 10YR or 7.5YR, value of 3 to 5 and
chroma of 1 to 4. Only an undisturbed A1l horizon has a value of 3
and chroma of 1. )

The B horizon has a hue of 10YR to 5YR, value of 4 or 5, and
lchroma of 4 to 8. It is heavy loam, silt loam, clay loam, or silty clay
oam. .

The C horizon is saprolite. In places it is a single reddish to brown
color, but in many places it is banded or variegated with two or
{nore colors. It is micaceous and ranges from sandy loam to heavy
oam.

Chester soils resemble Elsinboro, Glenelg, Matapeake, and
Sassafras soils. They are not stratified like Elsinboro soils. They
generally have a thicker solum and are less micaceous than Elsinboro
and Glenelg soils and are less deep over bedrock and are more
micaceous than Matapeake and Sassafras soils. They formed in’ the
same general kind of micaceous material as Elioak, Glenelg,
Glenville, and Manor soils. They are less red and less clayey than
Elioak soils, are better drained than Glenville soils, and contain
mg)lre clay in the B horizon and have a thicker solum than Manor
soils.

Chester silt loam, 0 to 3 percent slopes (CcA).—This
soil has a profile similar to that described as representative
of the series, but it has a thicker surface layer and generally
a somewhat thicker subsoil. :

The soil is well suited to all ‘crops commonly grown in the
county. It has no major limitations for farming. The hazard
of erosion is slight. Good management includes the appli-
cation of fertilizer, lime, and manure; minimum tillage; and
the use of a cover crop or crop residue to protect the surface
in winter. Capability unit I-4; woodland subclass 2o.

Chester silt loam, 3 to 8 percent slopes, mod-
erately eroded (CcB2).—The profile of this soil is
the one described as representative of the series. In most
areas this soil has lost a little of the original surface layer
through erosion. Inchided in mapping are a few more severely
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eroded spots and gullies. Also included are local accumula-
tions of loamy soil material at the bases of slopes and in
slight depressions.

This is an excellent soil for farming, the only limitation to
which is the moderate hazard of further erosion. The soil can
be protected from further erosion damage by fairly simple,
easily applied soil-conserving measures. Farming on the
contour is effective, particularly if properly installed sodded
waterways are used to collect and dispose of surface runoff.
In winter the surface should be protected by a cover crop
or by crop residues left in place. Capability unit Ile-4;
woodland subclass 2o.

Chester silt loam, 8 to 15 percent slopes, moderately
eroded (CcC2).—In most areas this soil has had 3 to 8
inches of its original surface layer eroded away, and scattered
shallow gullies have formed. Included in mapping are local
accumulations of loamy soil material at the base of slopes.

The hazard of further erosion is severe if this soil is tilled
regularly without the intense application of soil-conserving
measures. Contour stripcropping, particularly if combined
with a suitable crop rotation, is effective in conserving both
soil and water. Sodded waterways are needed to intercept
and dispose of surface runoff after exceptionally heavy rains.
Keeping tillage to a minimum and using cover crops and
crop residue to protect the surface between cropping seasons
are essential.

This soil is well suited to hay, pasture, and sodded orchards.
It is also well suited to woodland, but most areas have been
put to more intensive uses. Capability unit IT1Te-4; woodland
subclass 20.

Chester gravelly silt loam, 3 to 8 percent slopes,
moderately eroded (CgB2).—This soil has a profile
similar to that described as representative of the series, but
the surface layer and the subsoil contain many small rock
fragments. These are both angular fragments of hard white
quartzite and flattened fragments of mica schist and related
rocks. Most areas of this soil have already lost a little of
the original surface layer, and there are shallow gullies and
galled spots in places. Included in mapping are areas where
the slope is less than 3 percent. .

The hard gravel fragments are abrasive to farm machinery
and can hinder the preparation of a good seedbed. The major
limitation is the moderate hazard of further erosion. Fairly
simple, easily applied soil-conserving measures are needed to
protect the soil from further erosion damage. Farming on the
contour is effective, particularly if properly installed sodded
waterways are used to collect and dispose.of surface runoff.
The surface needs to be protected by a cover crop or by
crop residues between growing seasons. Capability unit
ITe-4; woodland subclass 2o.

Chester gravelly silt loam, 8 to 15 percent slopes,
moderately eroded (CgC2).—On this soil, rock fragments
have been exposed on the surface by plowing and cultivating.
These fragments, which accumulate in furrows, rills, and
shallow gullies and on the lower parts of slopes, are abrasive
to farm implements. The hazard of further erosion is severe if
the soil is tilled regularly and unless intensive soil-conserving
measures are applied. Contour striperopping, particularly
if combined with a suitable crop rotation, is effective in
conserving both soil and water. Sodded waterways are needed
to intercept and dispose of surface runoff after exceptionally
heavy rains. Keeping tillage to a minimum and using cover
crops and crop residue to protect the surface between
cropping seasons are essential.

This soil is well suited to hay, pasture, and sodded or-
chards. It is well suited to woodland, but most areas have
been put to more intensive uses. Capability unit IIle-4;
woodland subclass 20.

" Chester gravelly silt loam, 15 to 25 percent slopes,
moderately eroded (CgD2).—The profile of this soil is
thinner than that of less strongly sloping Chester soils. A
large part of the original surface layer has been removed by
erosion, and some shallow gullies have formed in which
gravel accumulates. Included in mapping are a few acres
where many of the coarse fragments are slate chips.

The hazard of further erosion is severe if the soil is tilled
and unless intensive, specialized soil-conserving measures
are applied and maintained. Contour striperopping is effective
if strips are appropriately narrow and if a suitable crop
rotation is used. Even under the best management, this
soil generally is unsuited to cultivated crops. It is better
suited to hay, pasture, sodded orchards, or woodland.
Capability unit IVe-3; woodland subclass 2r.

Chillum Series

The Chillum series consists of well-drained, gently sloping
to moderately sloping soils of the Coastal Plain. These soils

- are only moderately deep over a hard, commonly gravelly

substratum that restricts penetration of most plant roots.
They formed in loamy material deposited over older, com-
monly gravelly sediments. They are on uplands that are
either broad and smooth or somewhat hummocky. In
hummocky areas, slopes are short. The native vegetation
is oak and other upland hardwoods, Virginia pine, and a
ground cover of acid-tolerant shrubs.

In a representative profile the surface layer, about 10
inches thick, is silt loam that is very dark grayish brown in
the upper 2.inches and brown to dark brown 1n the lower 8
inches. In cultivated areas-the plow layer is commonly dark
grayish brown. The subsoil, about 20 inches thick, is mainly
yellowish-brown, friable silty clay loam in the upper 9 inches
and strong-brown, firm silty clay loam in the lower 11 inches.
The underlying material from a depth of 30 inches to 40
inches is yellowish-red, firm gravelly sandy clay loam and
from a depth of 40 inches to 54 inches is mostly yellowish-
red, friable loam.

Chillum soils are easy to work if the moisture content
is favorable. They are moderately permeable and have a
moderate to high available water capacity. In dry seasons
they tend to dry more quickly and more completely than
other well-drained, moderately permeable soils of the survey
area. In addition, they are limited for both farm and non-
farm uses by slope and the hazard of erosion.

Representative profile of Chillum silt loam, 2 to 5 percent
slopes, moderately eroded, in a wooded area on north side of
U.S. Highway 40, near western city limits of Havre de Grace:

Al1—0 to 2 inches, very dark grayish-brown (10YR 3/2) silt loam;
weak, medium, granular structure; friable; many roots; strongly
acid; clear, smooth boundary. ‘

A2—2 to 10 inches, brown to dark-brown (10YR 4/3) silt loam;
weak, fine, granular structure; friable, slightly sticky; many
roots; strongly acid; clear, wavy bounéary. ) .

B1—10 to 13 inches, yellowish-brown (10YR 5/4) heavy silt loam;
weak, fine, subangular blocky structure; friable, slightly sticky;
common roots; very strongly acid; clear, wavy boundary.

B21t—13 to 19 inches, yellowish-brown (10YR 5/6) light silty clay

- loam; moderate, medium, subangular blocky structure; friable,
slightly sticky and slightly plastic; common roots;strong-brown
(7.5YR 5/6) discontinouous clay films; very strongly acid;
gradual, wavy boundary.
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B22t—19 to 30 inches, strong-brown (7.5YR 5/6) silty clay loam;
moderate, medium, subangular blocky structure; firm, slightly
sticky and slightly plastic; few roots; distinct clay films; very
strongly acid; clear, wavy boundary.

1IC1—30 to 40 inches, yellowish-red (5YR 4/8) gravelly sandy clay
loam ; massive; hard, firm; about 30 percent rounded pebbles as
much as 2 inches in diameter; very strongly acid; abrupt,
smooth boundary.

IIIC2—40 to 54 inches, yellowish-red (5YR 4/6) loam variegated
w1%1 brown and gray; massive; friable; micaceous; strongly
acid.

The solum ranges from 20 to 30 inches in thickness. Bedrock is at
an undetermined great depth. The solum is essentially free of
coarse fragments, but the IIC horizon is commonly 10 to 30 percent
quartz pebbles as much as 2 inches in diameter, Unless the soil is
limed, reaction is strongly acid to extremely acid.

The A horizon has a value of 3 to 5 and a chroma of 2 to 4; only
the thin A1l horizon has a value of 3. The B horizon has a hue of
10YR or 7.5YR, value of 4 or 5, and chroma of 4 or 6. It is silt loam
or silty clay loam. In places a thin gravelly or sandy transitional B3
horizon is between the Bt and the IIC horizons. The IIC horizon
varies widely in color and in' many places is variegated. It is
characteristically gravelly, sandy, hard, and firm. The micaceous
ITIC horizon described in the representative profile is not character-
istic of Chillum soils in most survey areas.

In contrast with Matapeake soils, Chillum soils formed in thinner
deposits of highly silty material and have a less friable, more
gravelly IIC horizon. They are better drained than Beltsville,
Mattapex, Leonardtown, and Othello soils, which also formed in a
mantle of highly loamy material on the Coastal Plain.

Chillum silt loam, 2 to 5 percent slopes, moderately
eroded (ChB2).—This soil has the profile described as
representative of the series. Included in mapping are a
few acres where the surface layer is more sandy and less
silty than is typical, some moderately eroded spots, some
areas where a little fine gravel is on or near the surface, and
a few small areas where the slope is less than 2 percent.

The hazard of further erosion is moderate. Depth to the
underlying gravelly layer, which ranges from about 20 inches
to 30 inches, is as important in soil management as the erosion
hazard. This hardened layer restricts the roots of many
deep-rooted crops and increases the need for erosion control.
Also, if depth over the hard layer is much less than 30 inches,
the available water capacity is no more than moderate.
Some crops lack sufficient moisture in long seasons of less than
normal rainfall.

Farming on the contour, using buffer strips at fairly nar-
row intervals, is effective in checking soil and water losses.
Also, minimum tillage is needed. Using all available crop
residue, as well as animal and green manures, improves the
moisture-holding potential of the soil. Under such manage-
ment, this soil is suited to most crops, as well as to pasture,
orchards, and woodland. Capability unit IIs-7; woodland
subclass 3o.

Chillum-Neshaminy silt loams, 5 to 10 percent
slopes, moderately eroded (CkC2)—This mapping unit is
about two-thirds Chillum silt loam and about one-third
Neshaminy silt loam. The Chillum silt loam has a profile
similar to the one described as representative of the Chillum
series, but is somewhat shallower, on the average, over the
gravelly substratum. The Neshaminy silt loam has little or
no loamy mantle. It formed in residuum weathered from such
semibasic rock as granodiorite, or a mixture of dark-colored
basic rock and light-colored acid rock.

Included in mapping are a number of galled spots, some
shallow gullies, some small areas where little gravel is on
or near the surface, and a few areas where the slope is slightly
greater than 10 percent.

Thc; hazard of further erosion is severe. Contour strip-
cropping, particularly if combined with a suitable crop

rotation, is effective in conserving soil and water. Sodded
waterways are needed to intercept and dispose of surface
runoff after exceptionally heavy rains. Conserving moisture is
particularly important on the Chillum soil. Using all avail-
able crop residue, as well as animal and green manures,
improves the moisture-holding potential. Also, minimum
tillage- is needed. Under such management, these soils are
suited to most crops, as well as to pasture, sodded orchards,
and woodland. Capability unit I1Te-7; woodland subclass 3o.

Chrome Series

The Chrome series consists of well-drained, strongly
sloping to steep soils of the Piedmont Plateau. These soils are
moderately deep over hard serpentine bedrock. They formed
in the weathered products of serpentine bedrock. They are on
the sides of high ridges, mostly in the north-central part
of the survey area. The native vegetation chiefly is scrub-
type oaks, and some redcedar, Virginia pine, and shortleaf
pine.

In a representative profile the surface layer is dark grayish-
brown channery silty clay loam about 6 inches thick. The
subsoil, about 10 inches thick, is firm, brown to dark brown
channery heavy silty clay loam and silty clay that is sticky
to very sticky and plastic to very plastic when wet. The
underlying material, from a depth of 16 inches to 20 inches,
is firm, dark yellowish-brown channery silty clay that is very
sticky when wet. Hard serpentine bedrock is at a depth of 20
inches.

Some Chrome soils are stony, and all are difficult to work.
Some areas have been cultivated in the past, but this re-
sulted in severe erosion, and few if any areas are now crop-
ped. These soils are moderately permeable and have low to

moderate available water capacity. Slope and the restricted

depth to bedrock severely limit them for nearly all uses.

Representative profile of Chrome channery silty clay
loam, 15 to 45 percent slopes, in an idle area on Cherry Hill
Road:

Ap—0 to 6 inches, dark grayish-brown (10YR 4/2) channery silty
clay loam; weak, fine, granular structure; friable, sticky; many
roots; about 20 percent flat fragments of serpentine; strongly
acid; clear, smooth boundary.

B21t—6 to 11 inches, brown to dark-brown (7.5YR 4/4) channery
heavy silty clay loam; weak, medium, blocky structure; firm,
stocky and plastic; common roots; thin, almost continuous
clay films; about 15 percent flat fragments of serpentine;
slightly acid; clear, wavy boundary.

B22t—11 to 16 inches, brown or dark-brown (10YR 4/3) channery
silty clay; moderate, medium, blocky structure; firm, very
sticky and very plastic; few roots; brown -or dark-brown
(7.5YR 4/4) discontinuous clay films; about’ 25 percent flat
fragments of serpentine; slightly acid; clear, irregular boundary.

C—16 to 20 inches, dark yellowish-brown (10YR 4/4) channery
silty clay; massive; firm, plastic and very sticky; very few

roots; about 80 percent irregular fragments of serpentine,
fragments heavily coated; slightly acid; abrupt, irregular
boundary.

R—20 inches, hard serpentine.

The solum ranges from about 10 to 20 inches in thickness. Depth
to bedrock ranges from about 20 to 40 inches. Content of coarse flat
fragments of serpentine range from about 15 to 30 percent in the
solum and from about 15 to 80 percent in the C horizon. Some areas
are very stony. Reaction is strongly acid to neutral in the A horizon
and is slightly acid or neutral in B and C horizons. The exchange
complex is dominated by magnesium. The B horizon is extremely
high in nickel. Studies of B horizons of Chrome soils in neighboring
Baltimore County show nickel contents ranging from 1,200 to 2,700
parts per million. :

The A horizon has a hue of 10YR or 2.5Y, value of 3 to 5, and
chroma of 1 to 4. Only an A1 horizon less than 3 inches thick has the
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Figure 6.—Sparse stand of Virginia pine on highly eroded Chrome channery silty clay loam.

lowest value and chroma. If present, only the A2 horizon has the
lhighest value and chroma. The A horizon is silt loam or silty clay
oam.

The B horizon has a hue of 7.5YR or 10YR and value and
chroma of 3 or 4. This horizon is heavy clay loam, heavy silty clay
loam, or silty clay.

In most places, the C horizon is similar to the B horizon in color
and texture. In places, however, it is variegated and has higher values
and chromas than does the B horizon.

Chrome soils do not closely resemble other soils of the Harford
County Area; no other classified soils are as shallow over bedrock.
These soils formed in-the same general kind of material as the
moderately well drained Aldino soils.

Chrome channery silty clay loam, 15 to 45 percent
slopes (CrE).—This soil is on the sides of high ridges.
Included in mapping are a few areas where the slope is more
than 45 percent and small areas where the surface layer has
been severely eroded. Also included are outerops of bedrock.

Slope and the moderate depth to bedrock make this soil
unsuited to farming,. It is suited to woodland, which furnishes
wildlife habitat and watershed protection, but tree growth is
slow (fig. 6). Capability unit VIIs-32; woodland subclass 4c.

Codorus Series

The Codorus series consists of deep, moderately well
drained to somewhat poorly drained, nearly level soils on
flood plains, mainly on the Piedmont Plateau. Some areas
extend along major streams into the Coastal Plain. These
soils formed in dominantly loamy recent alluvium that
originally washed from areas of soils that formed chiefly in

material weathered from erystalline rocks. The native
vegetation is mixed hardwoods that tolerate wetness.

In a representative profile the surface layer is dark grayish-
brown silt loam about 10 inches thick. The upper 30 inches
of the subsoil is friable, yellowish-brown silt loam that is
slightly sticky when wet. It is mottled with grayish colors
below a depth of about 20 inches. The lower 8 inches is firm,
grayish-brown light silty clay loam that has some dark
reddish-brown- mottling. It is slightly sticky when wet.
The underlying material, from a depth of 48 inches to 54
inches, is grayish-brown, mottled, stratified loam and silt
loam that is highly micaceous.

Codorus soils are fairly easy to work if the moisture
content is favorable, but they are commonly wet in spring and
fairly slow to warm up. They are subject to flooding, parti-
cularly in spring. Spring plowing and planting therefore
generally are delayed. These soils are moderately permeable
and have a high available water capacity. Where drainage
and protection against flooding are adequate, they are suited
to most farm uses. Codorus soils have moderate to severe
limitations for most nonfarm uses.

Representative profile of Codorus silt loam, in an improved
pasture on the flood plain of Deer Creek:

Ap—o0 to 10 inches, dark grayish-brown (10YR 4/2) silt loam ; weak,
medium, granular structure; very friable; many roots; neutral;
clear, smooth boundary.

B1—10 to 20 inches, yellowish-brown (10YR 5/4) silt loam; weak,
medium, subangular blocky structure; friable, slightly sticky;
common roots; visible mica flakes; medium acid; clear, smooth
boundary.
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B2—20 to 40 inches, yellowish-brown (10YR 5/4) silt loam; many,
fine, distinet mottles of grayish brown (2.5Y 5/2) and common,
fine, distinet mottles of strong brown (7.5YR 5/6); very weak,
coarse, blocky structure; friable, slightly sticky; very few
roots; common mica flakes; strongly acid; abrupt, wavy
boundary.

B3—40 to 48 inches, grayish-brown (10YR 5/2) light silty clay
loam; many, fine, distinct mottles of dark reddish brown
(5YR 3/3); very weak, thin, platy structure; firm, slightly
sticky and slightly plastic; many mica flakes; strongly acid;
clear, wavy boundary.

IIC—48 to 54 inches, grayish-brown (2.5Y 5/2) stratified loam and
silt loam; many, medium, distinct mottles of brown or dark
brown (7.5YR 4/4); {riable, slightly sticky; highly micaceous;
strongly acid.

The solum ranges from about 42 to 60 inches in thickness. Depth
to bedrock ranges from 6 feet to more than 10 feet. Bedrock at a
depth of less than 10 feet most commonly is mica schist. Smooth
waterworn pebbles are present in places, but are seldom abundant
except in the IIC horizon. The presence of mica is characteristic of
the series, but the content in the solum is variable. Unless the soil is
limed, reaction is strongly acid or very strongly acid.

The A horizon has a color value of 3 to 5 and chroma of 1 to 4.
Only an Al horizon less than 4 inches thick has a value of 3.

The B horizon has a hue of 10YR or 7.5YR, value of 4 or 5, and
chroma of 2 to 4. Only the thin, transitional B3 horizon has a
chroma of 2. Mottles in the B horizon are in hue 2.5Y to 5YR.
Mottles with chroma of 2 or less are characteristic of the B2 horizon,
and high-chroma mottles are in all parts of the B horizon in places.
The B horizon is silt loam or silty clay loam.

The IIC horizon has the same color range as the B horizon. Tt is
unmottled in places. This horizon consists of a much earlier deposit
of sediment than does the solum. It is stratified, and in many places
it is distinctly coarser in texture than the solum.

Codorus soils do not closely resemble any other soils of the
Harford County Area. They formed in the same kind of sediment,
on flood plains, as the well-drained Comus soils and the poorly
drained Hatboro soils.

Codorus silt loam (Cu).—In most areas this soil is
nearly level. Included in mapping are a few acres where the
slope is slightly more than 3 percent, and places where little
or no mica is evident throughout the soil.

The hazard of flooding varies. It can be predicted only by
knowing the history of the particular flood plain. Where
drainage is improved and the hazard of flooding is no more
than moderate, the soil is suited to annual row crops. If
outlets are adequate, either tile lines or ditches generally
are effective for drainage. Areas subject to severe or frequent
flooding generally are not drained, but can be used for
seasonal pasture or for woodland. Even in drained areas such
perennial crops as alfalfa are subject to damage by flooding
and by frost heaving in winter and spring. Capability unit
IIw-7; woodland subclass 1w.

Comus Series

The Comus series consists of deep, well-drained, nearly
level soils on flood plains, mainly on the Piedmont Plateau.
Some areas extend along major streams onto the Coastal
Plain. These soils formed in dominantly loamy recent
alluvium that originally washed from areas of soils that
formed chiefly from crystalline rocks. The native vegetation
is mixed hardwoods, including many oaks, black walnut,
hickory, beech, and elm.

In a representative profile the surface layer is brown
or dark-brown silt loam about 12 inches thick. The subsoil,
about 22 inches thick, is brown to dark-brown and strong-
brown, friable silt loam that contains much mica. The
underlying material to a depth of 60 inches is strong-brown
gravelly sandy loam that is highly micaceous.

Comus soils are fairly easy to work if the moisture content
is favorable. Wetness is not a limitation except for occasional
flooding, particularly in spring. The soils are moderately
permeable and have a high available water capacity. Except
for the hazard of flooding, they have few, if any, limitations.

" Representative profile of Comus silt loam, in an idle area
on the flood plain of Winters Creek, south of U.S. Highway 40:

Ap—0 to 12 inches, brown or dark-brown (10YR 4/3) silt loam;
weak, medium, granular structure; friable, slightly sticky;
many roots; common mica flakes; medium acid; gradual,
smooth boundary. . ]

B21—12 to 21 inches, brown or dark-brown (7.5YR 4/4) silt loam;
weak, coarse, granular structure to fine, subangular blocky;
friable, slightly sticky and slightly plastic; common roots;
many mica flakes; medium acid; gradual, wavy boundary.

B22—21 to 34 inches, strong-brown (7.5YR 5/6) silt loam; weak,
fine, subangular blocky structure; friable, sticky and slightly
plastic; few roots in upper part; micaceous; strongly acid;
clear, smooth boundary.

TIC—34 to 60 inches, strong-brown (7.5YR 5/6) gravelly sandy
loam; single grained ; {riable to loose; highly micaceous; about
20 percent waterworn pebbles; strongly acid.

The solum ranges from about 24 to 40 inches in thickness. Depth
to bedrock ranges from 6 feet to more than 10 feet. Bedrock at a
depth of less than 10 feet most commonly is mica schist. Smooth
waterworn pebbles are in many places, but seldom are abundant
except in the IIC horizon. Content of mica is characteristic of the
series, but mica content in the solum is variable. Unless the soil is
limed, reaction is strongly acid or very strongly acid.

The A horizon has a hue of 10YR or 7.5YR, value of 3 to 5, and
chroma of 1 to 4. Only an Al horizon less than 4 inches thick has the
lowest value and chroma. . .

The B horizon has a hue of 10YR or 7.5YR, or 5YR in a minor
subhorizon; the value is 4 or 5 and the chroma is 4 or 6 in a few
places. This horizon is silt loam, or loam that is high in silt.

The TIC horizon is similar to the B horizon in color, but in some
places it has a higher value and chroma, or faint low-chroma
mottling at depths below 40 inches, or both. Compared to the
solum, this horizon is a much earlier deposit of sediment, is
characteristically coarser textured, and in many places is stratified.

Comus soils do not closely resemble any other soils in the Harford
County Area. They formed in the same kind of sediment, on flood
plains, as the somewhat poorly drained to moderately well drained
Codorus soils and the poorly drained Hatboro soils.

Comus silt loam (Cv).—Most areas of this soil are
nearly level. Included in mapping are a few areas where the
slope is slightly more than 3 percent.

During seasons of high water the soil is flooded in places.
The hazard of flooding can be predicted only by knowing the
history of the particular flood plain. Where the hazard of
flooding is no more than moderate, the soil is well suited
to crops commonly grown in the Area, as well as to pas-
ture and woodland. Internal drainage is not a limitation,
nor is erosion. The surface can be scoured, however, during
any severe flooding. Areas subject to severe or frequent
flooding generally are used for pasture, for woodland, or
wildlife. Capability unit I-6; woodland subclass lo.

Cut and Fill Land

- Cut and fill land (Cx) consists of areas where the soil
has been cut away by grading or land leveling and of areas
that have been filled with soil and other materials, commonly
to a depth of many feet. In places the fill is only a foot or
two in thickness. Included in mapping are a few areas where
the fill is garbage or other solid waste. Also included are some
paved areas, such as shopping plazas.

Cut and fill land is so variable that the suitability of any
particular area for a given use must be determined by onsite
investigation. It is not used for woodland, though some areas
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are planted to trees. Most of the acreage is used for com-
mercial or residential purposes. Capability unit and wood-
land subclass not assigned.

Delanco Series

The Delanco series consists of deep, moderately well
drained, nearly level and gently sloping soils. These soils
formed in old alluvial deposits of loamy micaceous sediment.
They are on terraces bordering flood plains of major streams
on the lower Piedmont and extending into the Coastal Plain.
The native vegetation is mixed hardwoods that tolerate
seasonal wetness.

In a representative profile the surface layer is brown or
dark-brown silt loam, about 10 inches thick. The subsoil is
about 24 inches thick and contains many mica flakes. It is
yellowish-brown silty clay loam in the upper 19 inches and
yellowish-red loam in the lower 5 inches. It is mottled with
grayish colors below a depth of about 21 inches. The under-
lying material from a depth of 34 to 60 inches is friable,
yellowish-brown fine sandy loam that is highly micaceous.

Delanco soils are fairly easy to work if the moisture
content is favorable. They generally are wet in spring and
slow to warm up, so planting can be delayed. They are moder-
ately slowly permeable and have high available water capac-
ity. Delanco soils have moderate to severe limitations for
many nonfarm uses.

Representative profile of Delanco silt loam, 3 to 8 percent
slopes, in a cultivated area on a terrace of Winters Creek,
about 3 miles southwest of Abingdon:

Ap—O0 to 7 inches, brown or dark-brown (10YR 4/3) silt loam;
moderate, medium, granular structure; friable, slightly sticky;
many roots; strongly acid; clear, wavy boundary.

A2—7 to 10 inches, brown (10YR 5/3) silt loam; weak, very thin,
platy (plowsole), and weak, very fine, granular structure;
friable to firm, slightly sticky; many roots; strongly acid; clear,
smooth boundary. )

B21t—10 to 21 inches, yellowish-brown (10YR 5/6) silty clay loam;
weak, medium, subangular blocky structure; firm, sticky and
plastic; common roots; thin, discontinuous clay films; common
mica flakes; very strongly acid; gradual, smooth boundary.

B22t—21 to 29 inches, yellowish-brown (10YR 5/6) silty clay loam;
many, coarse, distinct mottles of grayish brown (10YR. 5/2);
moderate, medium, subangular blocky structure; firm, sticky

and plastic; few roots; thin, continuous clay films; many mica

_ flakes; very strongly acid; clear, smooth boundary.

B3—29 to 34 inches, yellowish-red (5YR 5/6) loam; few, fine,
distinet mottles of grayish brown (10YR 5/2); weak, coarse,
subangular blocky structure; friable, sticky and slightly

lastic; many mica flakes; strongly acid; gradual, smooth
goundary.

C—34 to 60 inches, yellowish-brown (10YR 5/6) fine sandy loam,
streaked with yellowish red (5YR 5/6); massive; friable; highly
mi.((:iaceous; about 5 percent waterworn pebbles; very strongly
acid.

The solum ranges from about 26 to 46 inches in thickness. The
lower limit of the Bt horizon is within a depth of 40 inches. Depth
to bedrock ranges from 5 feet to more than 20 feet. Bedrock at a
depth of less than 10 feet generally is mica schist. Content of smooth
waterworn pebbles ranges to as much as 5 percent in the solum and
from about 5 to 25 percent in the C horizon. Content of mica is
characteristic of the series, but it is variable in the solum. Unless the
soil is limed, reaction is strongly acid to extremely acid.

The A horizon has'a hue of 10YR or 2.5Y, value of 3 to 6, and
chroma of 1 to 4. Only an A1 horizon less than 3 inches thick has the
lowest value, and only the A2 horizon has the highest chroma.

The B horizon has a hue of 10YR or 7.5YR, or 5YR in a minor
subhorizon; the value is 4 to 7 and the chroma is 6 or 8. The B22t
horizon characteristically has mottles in chroma of 2 or less. The B
horizon ranges from silty clay loam to loam.

The C horizon is variable in color, friable to firm, moderately to

highly micaceous, and generally gravelly. In most places stratifica~
tion is evident. '

Delanco soils resemble Keyport, Mattapex, and Woodstown soils
in color, morphology, and natural drainage. They contain less clay
in the B horizon than Keyport soils and are not so sandy in the B
horizon as Woodstown soils. They contain more sand and coarse
fragments in the B horizon than Mattapex soils. They formed in the
same general kind of old alluvium as the well-drained Elsinboro soils
and the poorly drained Kinkora soils. They are micaceous, unlike
the other soils in the survey area, and are shallower over bedrock.

Delanco silt loam, 0 to 3 percent slopes (DcA).—
This soil has a profile similar to that described as representa-
tive of the series, but it generally is somewhat deeper over the
fine sandy loam underlying material. Included in mapping are
a few acres where the surface layer is somewhat more sandy
than that described.

Erosion on this soil is little or no hazard. A water table is
within a depth of about 2 feet in winter and early in spring,.
Artificial drainage is needed for early planted crops and is
beneficial to other crops. Tile lines or ditches can be used
for drainage. They should be fairly closely spaced because
the soil is moderately slowly permeable. Corn and soybeans
are principal crops, but pasture and other crops are also
grown, Such perennial crops as alfalfa are subject to damage
by frost heaving in winter and early in spring. If crop residue
is not left on the surface, a winter crop is needed. Most
undrained areas are used for pasture, woodland, and wildlife.
Capability unit IIw-1; woodland subclass 2o.

Delanco silt loam, 3 to 8 percent slopes (DcB).—
This soil has the profile described as representative of the
series. Included in mapping are eroded areas, small areas
where the surface layer is somewhat more sandy than that
described, and a few acres where the slope is more than 8
percent. _ '

Artificial drainage is needed in places, particularly for
early planted crops. The moderate hazard of erosion generally
is a more important limitation in farming than is impeded
internal drainage. '

This soil is suited to most crops generally grown in the
area, and to pasture, woodland, and wildlife habitat. It is
not well suited to perennial crops that are damaged by
frost heaving in winter. Crop residue left on the surface or
winter cover crop is needed to help control erosion. Capa-
bility unit ITe-16; woodland subclass 2o.

Elioak Series

The XYlioak series consists of deep, well-drained, gently
sloping and moderately sloping soils on the Piedmont Pla-
teau. These soils are on broad ridgetops and adjacent upper
slopes. They formed in materials deeply weathered in place
from acid crystalline rocks, most commonly mica schist, or
other rocks containing much mica. The native vegetation is
mixed upland hardwoods, dominantly oaks, and in places
Virginia pine. ,

In a representative profile the surface layer is dark grayish-
brown silt loam about 8 inches thick. The subsoil, about 32
inches thick, is firm, yellowish-red and red silty clay loam
and silty clay. The upper part is sticky when wet. The
underlying material, from a depth of 40 inches to 65 inches,
is variegated, very friable, highly micaceous disintegrated
rock of fine sandy loam texture. Mica schist bedrock is at a
depth of 65 inches.

Elioak soils are fairly easy to work if the moisture content
is favorable. They are moderately permeable and have
a high available water capacity. The chief limitations for
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both farm and nonfarm uses are the slope and the accom-
panying moderate to severe hazard of erosion.

Representative profile of Elioak silt loam, 3 to 8 percent
slopes, moderately eroded, in a cultivated area on State High-
way 624, about 2 miles west of Whiteford:

Ap—O0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam; weak,
medium, granular structure; friable, slightly sticky; many
roots; medium acid; abrupt, smooth boundary.

B1—8 to 15 inches, yellowish-red (5YR 5/6) silty clay loam;
moderate, medium, subangular blocky structure; friable, sticky
and slightly plastic; common roots; strongly acid; gradual,
smooth boundarg.

B21t—15 to 25 inches, red (2.5YR 4/6) silty clay; moderate,
medium, subangular blocky structure; firm, sticky and plastic;
few roots; prominent, reddish-brown (2.5YR 4/4) clay films;
visible mica flakes; strongly acid; gradual, wavy boundary.

B22t—25 to 34 inches, red (2.5YR 4/8) heavy silty clay loam; weak,
medium, blocky structure; firm, slightly sticky and slightly
plastic; very few roots; discontinuous clay films; common mica
flakes; very strongly acid; clear, smooth boundary.

B3—34 to 40 inches, red (2.5YR 4/8) silty clay loam; very weak,
medium, platy structure; friable, slightly sticky; many mica
flakes; strongly acid; gradual, wavy boundary.

C—40 to 65 inches, variegated red (2.5YR 4/8), pink (5YR 7/4),
and reddish-yellow (5YR 6/5) fine sandy loam; rock-controlled
laminar structure; very friable; highly micaceous; strongly
acid; clear, irregular boundary. '

R—65 inches, weathered, highly micaceous schist.

The solum ranges from about 30 to 50 inches in thickness, but
generally averages less than 40 inches. Depth to bedrock ranges
from about 5 to 10 feet. Content of angular pebbles of hard white
quartzite ranges to as much as 15 percent. Pebbles generally are
most‘abundant on or near the surface. Unless the soil is limed,
reaction is medium acid to very strongly acid and acidity commonly
increases with increasing depth.

The A horizon has a hue of 10YR to 5YR, value of 3 to 5, and
chroma of 2 to 4. Only an A1 horizon of an undisturbed profile has a
value of 3.

The Bt horizon has a hue of 2.5YR or 10YR, valueof 4 or 5, and
chroma of 4 to 8. In places the value is 3 in thin subhorizons. This
horizon ranges from silty clay loam or heavy clay loam to silty clay.

The C horizon is saprolite that most commonly is highly
variegated in color but is of a single reddish color in places. It 1s
highly micaceous and ranges from fine sandy loam to silt loam.

Elioak soils resemble Montalto soils in color, texture, and
natural drainage. They generally have a thinner solum than
Montalto soils, and are more micaceous throughout, especially in the
C horizon. They are more strongly acid in the lower part of the
solum and in the C horizon than Montalto soils and have lower
base saturation. They formed in the same general kind of micaceous
material as Chester, Glenelg, Glenville, and Manor soils, but are
redder in color and have a higher clay content in the B horizon than
those soils. They are better drained than Glenville soils.

Elioak silt loam, 3 to 8 percent slopes, moderately
eroded (EhB2)—This soil has the profile described as
representative of the series. In most areas it has lost a few
inches of the original surface layer through erosion. In-
cluded in mapping are minor galled spots, areas where the
surface layer contains a moderate amount of hard quartzite
gravel, and a few acres where the slope is less than 3 percent.
. This soil is suited to all farm uses and is limited only by
the moderate hazard of further erosion. It can be protected
from further erosion damage by fairly simple, easily applied
soil-conserving measures. Farming on the contour is effec-
tive, particularly if properly installed sodded waterways
are used to collect and dispose of surface runoff after ex-
ceptionally heavy rains. In winter the surface should be
protected by a cover crop or by crop residue left in place.
Capability unit ITe-4; woodland subclass 2c. .

Elioak silt loam, 8 to 15 percent slopes, moderately
eroded. (EhC2).—In most areas this moderately sloping
soil has lost about 3 to 6 inches of its original surface layer
through erosion, and part of the subsoil is gullied. Included

in mapping are areas where the surface layer contains a
moderate amount of hard quartzite gravel.

The hazard of further erosion is severe if the soil is tilled.
Intensive soil-conserving measures are needed. Contour
stripcropping, particularly if combined with a suitable
crop rotation, is effective in conserving soll and water.
Sodded waterways are needed to intercept and dispose of
surface runoff after exceptionally heavy rains. Minimum
tillage is needed and a cover crop or crop residue is needed
to protect the surface between cropping seasons,

- This soil is well suited to hay, pasture, and sodded orchards.
It is a good woodland soil, but most areas -have been put
to more intensive uses. Capability unit IITe-4; woodland-
subelass 2c.

Elkton Series

The Elkton series consists of deep, poorly drained, nearly
level soils on upland interfluvial flats of the Coastal Plain.
These soils formed in old deposits of clayey marine sediment.
The native vegetation is mainly willow oak, red maple, birch,

‘and- other hardwoods that tolerate wetness.

In a representative profile the surface layer is dark grayish- .
brown silt Joam about 7 inches thick. The subsoil, about 27
inches thick, is mainly gray, firm silty clay that has many
prominent yellowish-brown and strong-brown mottles. It is
very sticky and very plastic when wet. The underlying ma-
terial from a depth of 34 inches to 60 inches is gray and green=
ish-gray light silty clay loam that is prominently mottled with
strong brown.

Elkton soils have to be worked at the proper moisture
content. They are firm and hard if too dry, and they do not
support heavy machinery well if too wet. Plowing the soil
when it is too wet forms clods that become hard upon drying,.
The water table is seasonally at or near the surface. The soil
is slow to warm up in spring, so early planting generally is
not practical. These soils are slowly permeable and the
available water capacity is high. Drainage is slow and diffi-
cult. If these soils are artificially drained, they are suited to
farming. Elkton soils have severe limitations for most non-

farm uses.

Representative profile of Elkton silt loam, in an idle area
about one-half mile south of Swan Creek:

Ap—O0 to 7 inches, dark grayish-brown (10YR 4/2) silt loam;
commorn, medium, distinet mottles of yellowish brown (10YR
5/6); weak, fine, granular structure; friable, slightly sticky;
many roots; medium acid; abrupt, smooth boundary.

Blg—7 fo 10 inches, gray to light-gray (N 67/0) silty clay loam;
many, medium, distinct mottles of yellowish brown (10YR 5/4
and 5/6); weak, fine, subangular blocky structure; friable,
sticky and plastic; many roots; strongly acid; gradual, smooth
boundary.

B21tg—10 to 22 inches, gray (5Y 5/1) silty clay; common, medium,

" prominent mottles of yellowish brown (10YR 5/6) and strong
brown (7.5YR 5/8) and a few, fine, faint mottles of greenish
gray (5QY 5/1); moderate, medium, blocky structure; firm,
very sticky and very plastic; few roots; very thin, discontinuous
clay films; few fine black concretions; strongly acid; gradual,
wavy boundary.

B22tg—22 to 34 inches, gray (N 5/0) silty clay; few, fine, prominent
mottles of strong brown (7.5YR 5/8); moderate, medium,
blocky structure; firm, very sticky and very plastic; thin,
discontinuous clay films; very strongly acid; gradual, wavy
boundary.

Cg—34 to 60 inches, variegated gray (5Y 5/1) and greenish-gray
(5GY 5/1) light silty clay loam; many, medium, prominent
mottles of strong brown (7.5YR 5/8); massive; firm, sticky and
slightly plastic; very strongly acid.
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The solum ranges from about 30 to 40 inches in thickness.
Bedrock is at an undetermined great depth. Unless the soil is limed,
reaction is strongly acid to extremely acid, and acidity commonly
increases with increasing depth. The hue throughout the profile is
10YR to 5GY, or the color may be neutral.

The A horizon has a value of 3 to 6 and chroma of 0 to 3. Only the
thin A1 horizon of an undisturbed profile has a value of 3. Only the
A2 horizon, where present, has a value of 6.

The B horizon has a matrix value of 4 to 7 and matrix chroma of
0 to 2. Mottles are in hue 7.5YR or yellower, most commonly in
chroma of 4 to 8, but low-chroma mottles occur in places. This
horizon ranges from silty clay loam or heavy clay loam to clay or
silty clay.

The C horizon has about the same color range as the B horizon,
either single-colored or variegated matrices. The C horizon generally
is silt loam, silty clay loam, or clay. In places a sandy ITIC horizon is
below a depth of 40 inches.

Elkton soils resemble Baile, Fallsington, Kinkora, Leonardtown,
Othello, and Watchung soils in color and natural drainage. They
have a more clayey B horizon than Baile, Fallsington, Leonardtown,
and Othello soils. They are not micaceous, in contrast with Kinkora
soils. They are much more strongly acid than Watchung soils. They
are much deeper over bedrock than Baile, Kinkora, and Watchung
soils. They formed in the same general kind of sediment as the
moderately well drained Keyport soils.

Elkton silt loam (En).—This soil is nearly level. In
places loamy material has accumulated in slight depressions.
Included in mapping are small areas where the surface layer
is a little more sandy than is typical and some areas where
the slope is slightly more than 2 percent. This soil generally is
free of coarse fragments but a few fine, smooth quartz
pebbles occur at random in places. Some small areas have
been filled or otherwise disturbed.

Poor natural drainage, slow permeability of the subsoil,
and a water table that remains high for a large part of the
year are limitations. Erosion is not a hazard.

Artificial drainage on this soil is difficult. Closely spaced
drainage ditches and adequate outlets are needed. Tile
drains do not function well. Grading the strips between
ditches so that excess water runs into the ditches more
readily is beneficial. Improved drainage makes possible
annual crops that do not require early planting, mainly corn
and soybeans. Capability unit ITIw-9; woodland subclass 3w.

Elsinboro Series

The Elsinboro series consists of deep, well-drained,
nearly level to moderately sloping soils on terraces. These
soils border flood plains of major streams on the lower Pied-
mont Plateau and extending onto the Coastal Plain. They
formed in old alluvial deposits of loamy, micaceous sediment.
The native vegetation is oaks and other upland hardwoods.

In a representative profile the surface layer, about 9
inches thick, is brown to dark-brown loam that is high in
content of silt. The subsoil, about 23 inches thick, is strong-
brown, friable light silty clay loam grading to loam in the
lower part. It contains many mica flakes and commonly

shows evidence of stratification. The underlying material -

from a depth of 32 inches to 60 inches is yellowish-red,
friable, highly micaceous, stratified sandy loam that contains
a few waterworn pebbles.

Elsinboro soils are easy to work if the moisture content
is favorable. They are moderately permeable and have high
available water capacity. They have few limitations, except
for slope and the accompanying hazard of erosion.

Representative profile of Elsinboro loam, 2 to 5 percent
slopes, moderately eroded, in an idle area about 1 mile east
of Winters Creek and 14 mile south of U.S. Highway 40:

Ap—0 to 9 inches, brown to dark-brown (10YR 4/3) loam that is -

high in silt; weak, medium, granular structure; friable; many

roots; common mica flakes; slightly acid; abrupt, smooth
boundary.

B21t—9 to 15 inches, strong-brown (7.5YR 5/8) light silty clay
loam; weak, fine and medium, subangular blocky structure;
friable, slightly sticky and slightly plastic; common roots; thin,
discontinuous clay films; many mica flakes; slightly acid;
gradual, smooth boundary.

B22t—15 to 26 inches, strong-brown (7.5YR 5/6) heavy silt loam;
weak, medium, subangular blocky structure; friable, slightly
sticky and slightly plastic; few roots; distinct, continuous clay
films; many mica flakes; slightly acid; gradual, wavy boundary.

B23t—26 to 32 inches, strong-brown (7.5YR 5/6) loam; very weak,
fine, subangular blocky structure; friable, slightly sticky; very
thin, discontinuous clay films; highly micaceous; slightly acid;
clear, smooth boundary.

IIC—32 to 60 inches, yellowish-red (5YR 5/6) sandy loam; friable;
stratified; highly micaceous; few fine and medium waterworn
pebbles; medium acid increasing to more strongly acid with
increasing depth.

The solum ranges from about 28 to 40 inches in thickness. Depth
to bedrock ranges from 6 feet to more than 20 feet. Bedrock at a
depth of less than 10 feet most commonly is mica schist. Content of
smooth waterworn pebbles, cobblestones, or both, commonly most
abundant in the IIC horizon, ranges from about 2 to 20 percent.
Pebbles generally are in thin strata in the solum. Mica is character-
istic of the series and mica content commonly increases with
increasing depth. Unless the soil is limed, reaction is strongly acid or
very strongly acid.

The A horizon has a hue of 10YR or 7.5YR, value of 3 or 4, and
chroma of 2 to 4. Only the thin A1 horizon of an undisturbed profile
has a value of 3.

The B horizon commonly becomes redder with increasing depth.
The upper part is 10YR or 7.5YR, and the lower part is 7.5YR or
5YR. In the extreme lower part it 1s 2.5Y R. The value is 4 or 5 and
the chroma is 4 to 8. This horizon is loam, silt loam, clay loam, or
light silty clay loam.

The C horizon generally is redder than the B horizon, and in all
cases it is at least as red. It is sandy loam or sandy clay loam and is
stratified.

Elsinboro soils resemble -Chester, Glenelg, Matapeake, and
Sassafras soils, but only Elsinboro soils are stratified. They are more
micaceous than Chester, Matapeake, and Sassafras soils. They
generally are deeper over bedrock than Chester and Glenelg soils,
but they are much less deep over bedrock than Matapeake and
Sassafras soils. Elsinboro soils formed in the same general kind of
old alluvial sediment as the moderately well drained Delanco soils
and the poorly drained Kinkora soils.

Elsinboro loam, 0 to 2 percent slopes (EsA).—This
soil has a profile similar to that described as representative of
the series, but it is generally deeper over the stratified
underlying material. Included in mapping are small areas
where the surface layer is more sandy than described, a few
acres where the surface layer contains fine gravel, and ac-
cumulations of loamy soil material in slight depressions.
Some small areas have been filled or otherwise disturbed.

The soil is suited to all crops commonly grown in the sur-
vey area. It has no serious limitations for farming. Good
management includes the application of fertilizer, lime, and
manure; minimum tillage; and the use of a cover crop or
crop residue to protect the surface in winter. Capability
unit I-4; woodland subclass 2o.

- Elsinboro loam, 2 to 5 percent slopes, moderately
eroded (EsB2).—This soil has the profile described as
representative of the series. In most areas it has lost a part of
the original surface layer through erosion. Included in map-

- ping are a few severely eroded spots and some shallow gullies,

small areas where the surface layer is more sandy than des-
cribed, and a few acres where the surface layer contains some
fine gravel. Some small areas have been filled, graded, or
otherwise disturbed.

The soil can be protected from a moderate hazard of
further erosion by fairly simple, easily applied soil-conser-
ving measures. Farming on the contour is effective, particu-
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larly if properly installed sodded waterways are used to
collect and dispose of surface runoff after exceptionally
heavy rains. Between cropping seasons, the surface should be
protected by a winter cover crop or by crop residues left in
place. The soil is suited to all locally grown crops, as well as
to pasture, woodland, and wildlife habitat. Capability unit
Ile-4; woodland subclass 2o.

Elsinboro loam, 5 to 10 percent slopes, moderately
eroded (EsC2).—In most areas this soil has lost 3 to 6
inches of the original surface layer through erosion, and
scattered galled spots and shallow gullies have formed.
Included in mapping are small areas where the surface
layer is more sandy than described, a few acres where the
surface layer contains fine gravel, areas that have impeded

subsoil drainage, and a few acres where the slope is shghtly .

more than 10 percent.

The hazard of further erosion is severe if the soil is tilled.
Intensive soil-conserving measures are needed. If the slope is
long enough, contour stripcropping, particularly if combined
with a suitable crop rotation, is effective in conserving soil
and water. Sodded waterways are needed to intercept and
dispose of surface runoff after exceptionally heavy rains.
Keeping tillage to a minimum and using cover crops and crop
residue to protect the surface between cropping seasons are es-
sential. This soil is well suited to hay, pasture, orchards,
and woodland. Capability unit ITle-4; woodland subclass 2o.

Evesboro Series

The Evesboro series consists of deep, excessively drained,
moderately sloping sandy soils of the Coastal Plain. These
soils formed in thick upland deposits of sand and loamy
sand. They show evidence of having been reworked by wind
since deposition. The native vegetation is chiefly drought-
resistant oaks and some Virginia pine.

In a representative profile the surface layer is loamy sand
about 18 inches thick. It is dark grayish brown in the upper
5 inches and light yellowish brown in the lower 13 inches. The
subsoil, about 14 inches thick, is yellowish-brown, loose
loamy sand that has a few thin bands of brighter yellowish
brown or of strong brown. The underlying material, which
extends from a depth of 32 inches to at least 60 inches, is
light yellowish-brown, loose loamy sand.

Evesboro soils are easy to work under all moisture con-
ditions. They are rapidly permeable and have low to very
low available water capacity. They are limited for most uses
by looseness, droughtiness, and a very low capacity to retain
plant nutrients. : '

Representative profile of Evesboro loamy sand, 5 to 15
percent slopes, in a wooded area on south side of U.S. High-
way 40, about 100 yards north of Otter Point Creek:

A1—0 to 5 inches, dark grayish-brown (10YR 4/2) loamy sand;
single grained ; loose; many roots; strongly acid; clear, smooth
boundary. )

A2—35 to 18 inches, light yellowish-brown (10YR 6/4) loamy sand;
single grained; loose; many roots; few, fine, clean quartz
pebbles; strongly acid; gradual, smooth boundary.

B—18 to 32 inches, yellowish-brown (10YR 5/4) loamy sand; a few
1-inch lamellae of yellowish-brown (10YR 5/6) and strong-
brown (7.5YR 5/6) coated loamy sand; single grained; loose;
common roots; few, fine, clean quartz pebbles; strongly acid;
gradual, wavy boundary.

C—32 to 60 inches, light yel}lrowish-brown (10YR 6/4) loamy sand;
single grained; loose; few roots; strongly acid.

The solum ranges from about 24 to 48 inches in thickness and
averages about 30 inches. Bedrock is at an undetermined great
depth. Fine, smooth quartz pebbles occur at random in many places,

but rarely make up more than 2 percent of the soil mass. Unless the
soil is limed, reaction is strongly acid to extremely acid. Except for
lamellae in the B horizon, the hue throughout the profile is 10YR.

The A horizon has a value of 2 to 6 and a chroma of 1 to 4. Only
an A1l horizon less than 3 inches thick has values of 2 and 3 and
chroma of 1.

The B horizon has a value of 5 or 6 and a chroma of 4 or 6. In
places it is uniform in color, most commonly yellowish brown
(10YR 5/4). In other places it has lamellae of moderately contrast-
ing colors in hue of 7.5YR, as described in the representative
profile. This horizon is loamy sand or sand. In places the soil mass is
sand that has lamellae of loamy sand.

The C horizon has a value of 4 to 7 and a chroma of 3 to 6. It is
sand or loamy sand no finer than that in the B horizon.

Evesboro soils do not resemble any other soils of the survey area.
No other soils of the Harford County Area formed in the same kind
of sandy sediment. i

Evesboro loamy sand, 5 to 15 percent slopes (EvC).—
This is the only sandy soil mapped in the Harford County
Area. It is on upland ridges. Slopes are short, irregular, and
dunelike. Included in mapping are some small areas where
the slope is slightly more than 15 percent.

Blowing sand is a hazard unless the surface is adequately
protected. The soil is better suited to wood crops and to
wildlife habitat than to crops and pasture. Only small areas
in fields of other soils are farmed. Locally this soil is used
for small subsistence gardens. Most of the acreage is covered
with hardwoods or Virginia pine. Capability unit VIIs-1;
woodland subclass 3s.

Fallsington Series

The Fallsington series consists of deep, poorly drained,
nearly level soils on upland interfluvial flats of the Coastal
Plain. These soils dominantly are gray throughout. They
formed in old sandy marine sediment that contains only
moderate amounts of silt and clay. The native vegetation is
wetland hardwoods, chiefly oaks, birch, and red maple,
and some pond pines.

In a representative profile the surface layer is dark-gray
loam about 9 inches thick. The subsoil, about 21 inches thick,
is gray to light-gray heavy sandy loam grading to sandy clay
loam in the lower part. It has prominent mottles of yellowish
brown and yellowish red. The underlying material from a
depth of 30 inches to 50 inches is gray to light-gray, stratified
sandy loam and loamy sand prominently mottled with
yellowish brown.

Unless wet, Fallsington soils are easy to work. The water
table is seasonally at or near the surface, and the soil is
slow to warm up in spring. These soils are moderately per-
meable, and where adequate outlets are available, are
fairly easy to drain. Available water capacity is high. The
seasonal high water table.and poor natural drainage severely
limit Fallsington soils for most nonfarm uses.

Representative profile of Fallsington loam, in a rewooded
area about 2 miles south of Perryman:

Ap—0 to 9 inches, dark-gray (10YR 4/1) loam, grading to sandy
loam; weak, medium, granular structure; friable; many roots;
strongly acid; cleat, smooth boundary.

B21tg—9 to 15 inches, gray to light-gray (10YR 6/1) heavy sandy
loam; common, coarse, prominent mottles of yellowish brown
(10YR 5/6); weak, fine and medium, subangular blocky
structure; friable, slightly sticky; many roots; thin discon-
tinuous clay films; strongly acid; gradual, smooth boundar?r.

B22tg—15 to 30 inches, gray to light-gray (10YR 6/1) sandy clay
loam, variegated with greenish gray (5GY 6/1); many, coarse,
prominent mottles of yellowish brown (10YR 5/6) and
yellowish red (5YR 4/8); weak, coarse, subangular blocky
structure; friable, slightly sticky and slightly plastic; common
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roots; thin discontinuous clay films; very strongly acid; clear,
smooth boundary.

Cg—30 to 50 inches, gray to light-gray (N 6/0) stratified sandy
loam and loamy sand; common, medium, prominent mottles of
yellowish brown (10YR 5/6 and 5/8); massive to single grained ;
loose to friable; many, fine, rounded and subangular quartz
pebbles; very strongly acid.

The solum ranges from about 24 to 38 inches in thickness.
Bedrock is at an undetermined great depth. Fine, smooth quartz
pebbles occur at random in many places, but are in significant,
quantities only in the C horizon. Unless the soil is limed, reaction is
strongly acid to extremely acid and acidity generally increases with
increasing depth. The hue throughout the profile ranges from 10YR
to 5Y, or the soil colors are neutral.

The A horizon has a value of 2 to 5 and chroma of 1 to 3. Only the
thin ‘Al horizon of an undisturbed profile has value of 2 or 3.

The B horizon has a matrix value of 4 to 6 and matrix chroma of
0 to 2. In places the matrix of the B horizon has somewhat greenish-
gray colors. This horizon is prominently mottled with high chroma
in hues of 10YR or 5YR. It is sandy clay loam, loam, or heavy
sandy loam.

The C horizon has approximately the same range in color as the
B horizon. It ranges from sandy loam to sand, and the horizon
commonly is stratified with two or more of these textures.

Fallsington soils resemble Baile, Elkton, Kinkora, Leonardtown,
Othello, and Watchung soils in color and natural drainage. They
have a less clayey B horizon than Elkton, Kinkora, and Watchung
soils. They lack the mica component of Baile and Kinkora soils and
do not have the fragipan of Leonardtown soils. They contain much
less silt than Othello soils. They formed in the same general kind of
marine sediment as the well drained Sassafras soils and the moder-
ately well drained Woodstown soils.

Fallsington loam (Fs).—This soil is nearly level. Erosion

is not a hazard. Included in mapping are a few acres where
the surface layer contains more sand and less silt than that in

the representative profile. Also included are a very few acres.

where the slope is slightly more than 2 percent. Loamy
material has accumulated in some slight depressions.
Major limitations are poor natural drainage and a water
table that remains high most of the year. If adequate outlets
are available, artificial drainage is not difficult. Tile drains
function well in this soil. If adequately drained, this soil
is well suited to commonly grown crops, particularly corn
and soybeans. It is well suited to wood crops and wildlife
habitat. Capability unit IIIw-7; woodland subclass 2w.

Glenelg Series

The Glenelg series consists of deep, well-drained, gently
sloping to strongly sloping soils in large areas of rolling to
hilly uplands of the Piedmont Plateau. T'hese soils formed in
materials deeply weathered in place from acid crystalline
rocks, mostly mica schists, so they contain large amounts of
mica. The native vegetation is mixed upland hardwoods,
mainly oaks, and some Virginia pine.

In a representative profile the surface layer, about 7
inches thick, is dark yellowish-brown loam that is high in
silt content. The subsoil is about 19 inches thick. It is brown
to dark-brown, friable silt loam in the upper 7 inches and
brown, firm heavy silt loam in the lower 12 inches. The sub-
soil contains mica flakes. The underlying material from a
depth of 26 inches to 60 inches is yellowish-brown, friable
disintegrated rock of loam texture that is highly micaceous.

Glenelg soils are easy to work if the moisture content is
favorable. Some Glenelg soils, however, contain hard quartz-
ite gravel that is abrasive to farm implements. Some are
very stony. These soils are moderately permeable and have
high available water capacity. Slope, the hazard of erosion,
and in places stoniness are slight to severe limitations.

Representative profile of Glenelg loam, 8 to 15 percent

slopes, moderately eroded, in a cultivated area north of
Cherry Hill Road, about 114 miles northeast of Cherry Hill:

Ap—0 to 7 inches, dark yellowish-brown (10YR 4/4) loam that is
high in silt; moderate, fine, granular structure; friable; many
roots; few mica flakes; medium acid; clear, wavy boundary.

B21t—7 to 14 inches, brown or dark- brown 7. 5YR 4/4) silt loam
weak, fine and medlum subangular blocky structure; fnab]e
shghtly sticky; common roots; thin, discontinuous clay ﬁlms,
common mica flakes; slightly acid; gradual, smooth boundary.

B22t—14 to 26 inches, brown (7.5YR 5/4) heavy silt loam;
moderate, medium, subangular blocky structure; firm, sticky
and slightly plastic; few roots; thin clay films; common mica
flakes; slightly acid; gradual, wavy boundary.

C—26 to 60 inches, yellow15h—brown (10YR 5/6) loa.m rock-
controlled structure friable; highly micaceous; medium acid,
becoming more strongly acid with increasing depth.

The solum ranges from about 18 to 30 inches in thickness. Depth
to bedrock ranges from about 4 feet to more than 10 feet. Content
of coarse fragments ranges to as much as 20 percent, from pebbles
to stones in size. In cultivated areas fragments generally are con-
centrated on or near the surface. They generally are hard white
quartzite, but include hard gneiss or schist. Unless the soil is limed,
reaction is strongly acid or very strongly acid.

The A horizon has a hue of 10YR or 7.5YR, value of 3 to 5, and
chroma of 1 to 4. Only the thin Al horizon of an undisturbed proﬁle
has the lowest value and chroma.

The B horizon has a hue commonly of 7.5YR, but of 10YR or
5YR in some subhorizons. The value is 4 or 5, and the chroma is
4 to 8. This horizon is silt loam to silty clay loam. A thin, discon-
tinuous, weakly structured B3 horizon is in places.

The C horizon generally is 3 feet thick or more. In places where it
is less than 3 feet thick, it generally contains many coarse fragments,
chiefly mica schist. This horizon has a wide range in color, and in
many places it is variegated. It is loam or sandy loam.

Glenelg soils resemble Chester, Elsinboro, Matapeake, and
Sassafras soils. They are not stratified as are Elsinboro soils. They
generally have a thinner solum than Chester soils and are more -
micaceous. They are less deep to bedrock and more micaceous than
Matapeake and Sassafras soils. They formed in the same general
kind of micaceous material as Elioak, Chester, Glenville, and Manor
soils. They are less red and less clayey than Elioak soils, are better
drained than Glenville soils, and contain more clay in the B horizon

- and have a thicker solum than Manor soils.

Glenelg loam, 3 to 8 percent slopes, moderately
eroded (GcB2).—This soil has a profile similar to that
described as representative of the series, but the subsoil
generally is somewhat thicker. Included in mapping are a
few severely eroded spots, gullies, and local accumulations of
loamy soil material at the bases of slopes and in slight de-
pressions. Some areas have been graded or otherwide dis-
turbed.

The soil is well suited to farming as well as to other uses.
It can be protected from a moderate hazard of further
erosion by fairly simple, easily applied soil-conserving
measures. Farming on the contour is effective, particularly
if properly installed sodded waterways are used to collect
and dispose of surface runoff after exceptionally heavy
rains. Between cropping seasons the surface should be pro-
tected by a winter cover crop or by crop residues left in place.
Capability unit Ile-4; woodland subclass 2o.

Glenelg loam, 8 to 15 percent slopes, moderately
eroded (GcC2).—This soil has the profile described as
representative of the series. In most areas it has lost 3 to 8
inches of the original surface layer through erosion. In-
cluded in mapping are severely eroded spots, shallow gullies,
and accumulations of loamy soil material at the bases of
slopes. Some areas have been graded or otherwise disturbed.

The hazard of further erosion is severe if the soil is tilled.
Intensive soil-conserving measures are needed. Contour
stripcropping, particularly if combined with a suitable
crop rotation, is effective in conserving soil and water. Sodded
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waterways are needed to intercept and dispose of surface
runoff after exceptionally heavy rains. Keeping tillage to a
minimum and using cover crops and crop residue to protect
the surface between cropping seasons are essential.

This soil is well suited to hay, pasture, and sodded orchards.
It is well suited to woodland, but most areas have been put
to more intensive uses. Capability unit IIle-4; woodland
subclass 2o. : A

Glenelg loam, 8 to 15 percent slopes, severely eroded
(GcC3).—In most areas this soil has lost most or all of the
original surface layer through erosion, so the plow layer
consists largely of slightly sticky subsoil material. In many
places the friable, highly micaceous underlying material is
within a depth of 20 inches. Gullies are common, and in
places they have penetrated through the subsoil into the
underlying material.

The hazard of continued erosion is severe, and the soil
generally is not suited to cultivated crops. Intensively
applied and maintained soil-conserving measures are needed
if the soil is to be tilled at all. Contour stripcropping is
effective if strips are appropriately narrow and if a suitable
crop rotation is used. This soil is better suited to hay, pasture,
sodded orchards, or woodland than to tilled crops. Capa-
bility unit IVe-3; woodland subclass 2o.

Glenelg loam, 15 to 25 percent slopes, moderately
eroded (GcD2).—This soil has lost a large part of the

original surface layer through erosion. Plowing to normal-

depth turns up part of the subsoil in places, and freshly
worked areas thus appear spotted. Included in mapping
are shallow gullies, areas where the subsoil is redder and more
clayey than typical, and areas that have somewhat impeded
subsoil drainage. Some areas have been graded or otherwise
disturbed. _

The hazard of continued erosion is very severe if the
soil is tilled. Intensively applied and maintained soil-conser-
ving measures are needed. Contour stripcropping is effective
if strips are appropriately narrow and if a suitable crop
rotation is used. Even under the best management, this soil
‘generally is unsuited to cultivated crops. It is better suited
to hay, pasture, sodded orchards, or woodland. Capability
unit IVe-3; woodland subclass 2r.

Glenelg loam, 15 to 25 percent slopes, severely eroded
(GcD3).—In most places, the plow layer of this soil is sub-
soil material, and the highly micaceous underlying material is
close to the surface. Gullies are common to abundant, and
many of them have penetrated through the subsoil into the
underlying material. Included in mapping are areas where
the subsoil is redder and more clayey than is typical.

This soil is so severely eroded that it is very severely
limited for farming. It is not suited to cultivated crops. It

is suited to limited hay production and to limited grazing of

carefully managed pasture. In some areas it is suited to
sodded orchards. Many areas are suited to wood crops and
are important in watershed protection. Capability unit
VIe-Z; woodland subclass 2r.

Glenelg gravelly loam, 3 to 8 percent slopes, moder-
ately eroded (GgB2).—The profile of this soil is similar
to that described as representative of the series, but the
subsoil is a little thicker and, more important, this soil
contains many small rock fragments. These fragments
mostly are hard white quartzite, but inelude hard gneiss or
schist, and are more abundant on or near the surface than in
the subsoil. In most areas this soil has lost a part of the
original surface layer through erosion. Included in mapping

are galled spots and shallow gullies, areas where the slope is
less than 3 percent, and accumulations of gravelly loamy soil
material in slight depressions. Small areas have been graded
or otherwise disturbed.

This soil is suited to farming and other uses. Major limita-
tions to farm use are the moderate hazard of further erosion
and the hard gravel fragments. These fragments are abra-
sive to farm implements and can hinder the preparation of
a good seedbed. The soil can be protected from further ero-
sion damage by fairly simple, easily applied soil-conserving
measures. Farming on the contour is effective, particularly
if properly installed sodded waterways are used to collect
and dispose of surface runoff after exceptionally heavy rains.
Between growing seasons the surface should be protected by
a winter cover crop or by crop residue left in place. Capa-
bility unit ITe-4; woodland subclass 2o.

Glenelg gravelly loam, 8 to 15 percent slopes, moder-
ately eroded (GgC2).—The profile of this soil is similar to
that described as representative of the series, but the soil
contains many small rock fragments. The fragments domin-
antly are quartzite, but include hard gheiss or schist. Frag-
ments that have been exposed by farming accumulate in
furrows, rills, shallow gullies, and on the lower parts of
slopes.

The rock fragments are abrasive to farm implements. The
soil has a severe hazard of further erosion if it is tilled. In-
tensive soil-conserving measures are needed. Contour strip-
cropping, particularly if combined with a suitable crop
rotation, is effective in conserving soil and water. Sodded
waterways are needed to intercept and dispose of surface
runoff after exceptionally heavy rains. Keeping tillage to a
minimum and using cover crops and crop residue to protect
the surface between cropping seasons are essential.

This soil is well suited to hay, pasture, and sodded or-
chards. It is suited to woodland, but most areas have been
put to more intensive uses. Capability unit ITIe-4; woodland
subclass 2o.

Glenelg gravelly loam, 8 to 15 percent slopes, severely
eroded (GgC3).—In most areas this moderately sloping
soil has lost most or all of the fine material of the original
surface layer through erosion. The plow layer consists
mostly of the somewhat sticky subsoil material and a large
amount of quartzite or other hard gravel. In many places the
friable, highly micaceous underlying material is within a
depth of 20 inches. Gullies are common and in many areas
have penetrated through the subsoil into the underlying
material.

Rock fragments that have been exposed by fieldwork
almost carpet the soil surface, particularly in gullies and at
the bases of slopes. These fragments are abrasive to farm
implements and machinery. The hazard of further erosion is
severe if the soil is tilled, and continued erosion produces
more gravel.

This soil generally is not suited to cultivated crops. If
it is tilled, intensive soil-conserving measures are needed.
Contour striperopping is effective if strips are appropriately
narrow and if & suitable crop rotation is used. This soil is
better suited to hay, pasture, sodded orchards, or woodland
than to tilled crops. Capability unit IVe-3; woodland sub-
class 2o.

Glenelg gravelly loam, 15 to 25 percent slopes, moder-
ately eroded (GgD2).—This soil has lost a moderate
amount of the fine material of the original surface layer

- through erosion. Plowing to normal depth turns up part of the
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subsoil material in places, and freshly worked areas appear
spotted. The soil, particularly the plow layer, contains moder-
ate quantities of hard white quartzite or other hard angular
gravel, These rock fragments accumulate in shallow gullies
and on the lower parts of slopes and are exposed almost every-
where on the soil surface. Included in mapping are spots
where the subsoil is redder and more clayey than is typical.

The hazard of further erosion is severe if the soil is tilled.
Intensive soil-conserving measures are needed. Contour
stripcropping is effective if strips are appropriately narrow
and if a suitable crop rotation is used. Xven under the best
management, this soil generally is not suited to cultivated
crops. It is better suited to hay, pasture, sodded orchards,
or woodland. Capability unit IVe-3; woodland subclass 2r.

Glenelg gravelly loam, 15 to 25 percent slopes, se-
verely eroded (GgD3).—The plow layer of this soil is a
mixture of subsoil material and gravel, and the highly
micaceous underlying material is near the surface. Gullies
are common to abundant, and many of them have pene-
trated through the subsoil into the underlying material.
Gravel fragments almost cover the soil surface in places
and are particularly abundant in gullies and at the bases of
slopes. Included in mapping are areas where the subsoil is
redder and more clayey than is typical and areas where some
of the rock fragments are hard black slate.

This soil is so severely eroded that it is severely limited
for farming. It is not suited to cultivated crops. It is suited
to limited hay production and to limited grazing of carefully
managed pasture. Some areas can be used for sodded or-
chards. Many areas are suited to wood crop production and
watershed ~protection. Capability unit VIe-2; woodland
subclass 2r.

Glenville Series

The Glenville series consists of moderately well drained to
somewhat poorly drained, nearly level to gently sloping soils
on the uplands of the Piedmont Plateau. These soils are
only moderately deep over a fragipan. They formed mostly in
material weathered in place from underlying micaceous rocks;
in places the upper part of the profile formed in local al-
luvium. The native vegetation is water-tolerant hardwoods.

In a representative profile the surface layer is dark grayish-
brown silt loam about 7 inches thick. The subsoil extends to
a depth of 44 inches. The upper 8 inches is yellowish-brown,
friable heavy silt loam. Below this to a depth of about 28
inches is a firm and brittle fragipan; it is yellowish-brown
heavy silt loam to light silty clay loam mottled with grayish
and brownish colors. Below the pan is 16 inches of yellowish-
brown, friable silt loam.. The underlying material to a depth
of 60 inches is variously colored, very micaceous, disinte-
grated rock of loam texture. ,

Glenville soils are fairly easy to work if the moisture
content is favorable, but they are wet in spring and slow to
warm up. Planting frequently is delayed. These soils are
" moderately slowly permeable, and in wet seasons they have a
perched water table above the fragipan. Available water
capacity is moderate. In dry seasons, Glenville soils dry
out more quickly and thoroughly than soils that have a more
permeable subsoil. These soils have moderate to severe
limitations for many nonfarm uses.

Representative profile of Glenville silt loam, 3 to 8 per-
cent slopes, in a pasture on Grafton Shop Road, 2 miles

east of High Point:

Ap—O0 to 7 inches, dark grayish-brown (10YR 4/2) silt loam:
moderate, fine, granular structure; friable, slightly sticky and
slightly plastic; many roots; medium acid; abrupt, smooth
boundary.

B2t—7 to 15 inches, yellowish-brown (10YR 5/4) heavy silt loam;
moderate, fine, subangular blocky structure; friable, slightly
sticky and slightly plastic; many roots; faint clay films;
medium acid; clear, smooth boundary. :

Bx1—15 to 20 inches, yellowish-brown (10YR 5/6) heavy silt
loam; many, fine, distinct mottles of light brownish gray
(10YR 6/23’; weak, thin, platy and weak, fine, ‘subangular
blocky structure; firm, brittle, slightly sticky; very few roots;
faint clay films; common mica flakes; strongly acid; gradual,
wavy boundary.

Bx2—20 to 28 inches, yellowish-brown (10YR 5/6) light silty clay
loam, few, fine, faint mottlesof palebrown (10YR 6/3) and strong
brown (7.5YR 5/6); moderate, medium, platy and subangular
blocky structure; firm, brittle, slightly sticky; faint clay films;
many mica flakes; strongly acid; gradual, smooth boundary.

B3-—-28 to 44 inches, yellowish-brown (10YR 5/6) silt loam;
many, medium and coarse, distinct mottles of light brownish
gray (10YR 6/2) and strong brown (7.5YR 5/8); very weak,
medium, subangular blocky structure; friable, slightly sticky;
many mica flakes; very strongly acid; clear, irregular bound-
ary. )

(C—44 to 60 inches, highly variegated loam; rock-controlled struc-
ture; firm; highly micaceous; strongly acid.

The solum ranges from about 30 to 48 inches in thickness, but
the fragipan terminates within a depth of 40 inches. Depth to
bedrock is 4 to more than 6 feet. Depth to the fragipan is 15 to 30
inches. Content of coarse fragments of schist or quartzite ranges
to as much as 15 percent in the solum, and to somewhat more in the
C horizon. Unless the soil is limed, reaction is medium acid to very
strongly acid.

The A horizon has a hue of 10YR or 2.5Y, value of 3 to 5, and
chroma of 2 to 4. Only a thin Al horizon of an undisturbed profile
has a value of 3.

The B horizon has a hue of 10YR or 7.5YR, value of 4 to 6,
and chroma of 3 to 6. The upper part of the fragipan character-
istically is mottled with chromas of 2 or less, and high-chroma
mottles occur throughout the fragipan in many places. This
horizon is loam, silt loam, clay loam, or light silty clay loam.

The C horizon has a wide range in color, and in many places it is
variegated. It is fine sandy loam, loam, or light silt loam.

Glenville soils are similar to Aldino and Beltsville soils, but in
contrast they generally are not so well aerated, are seasonally wet,
and have a much higher content of mica. They formed in the same
general kind of underlying material as the well-drained Chester,
Elioak, and Glenelg soils and the well-drained to somewhat ex-
cessively drained Manor soils.

Glenville silt loam, 0 to 3 percent slopes (GnA).—
The profile of this soil is similar to that described as rep-
resentative of the series, but in most places the surface
layer and subsoil are somewhat thicker. :

The hazard of erosion is only slight. This soil quickly
becornes saturated above the fragipan during heavy rains
or snowmelt. It generally remains wet for a fairly long period
because runoff is slow and permeability of the fragipan is
moderately slow. ’

Artificial drainage is needed for full production of some
crops and benefits other crops and other uses. Either tile
drains or ditches function fairly well. Drains generally are
placed just below the upper surface of the fragipan. If
drainage is improved, the soil is suited to most commonly
grown crops except early planted ones. Such perennial crops
as alfalfa are subject to severe damage by frost heaving
in winter and early in spring. Many areas of this soil are
in pasture (fig. 7), and some are in woodland. Capability
unit ITw-1; woodland subclass 2w.

Glenville silt loam, 3 to 8 percent slopes (GnB).—
This soil has the profile deseribed as representative of the
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Figure 7.—~Farm pond in area of Glenville silt loam. Glenelg and Manor soils are in the background and foreground.

series. Included in mapping are scattered shallow gullies,
areas where silty soil material has accumulated in slight
depressions, and a few acres where the slope is more than 8
percent.

The hazard of erosion is moderate. In most places the
erosion hazard is a more serious limitation than poor drainage.
A suitable crop rotation, particularly in strips, is effective
in conserving soil. Cover crops or crop residue to protect
the surface between growing seasons is essential.

The soil is suited to all commonly grown crops except
early planted ones. Such perennial crops as alfalfa are dam-
aged by frost heaving in winter and early in spring. Ditches
or tile lines are needed for drainage in some cultivated areas.
More important in most areas is the collection and disposal
of seasonally excess surface water. Interceptors or diversions
and grassed waterways are commonly used. If row crops are
grown, graded rows improve surface drainage and erosion
control. Capability unit IIe-16; woodland subclass 2w.

Hatboro Series

The Hatboro series consists of deep, poorly drained,
nearly level soils on flood plains, mainly on the Piedmont
Plateau. Areas of these soils extend along the banks of

major streams onto the Coastal Plain. These soils formed in
dominantly loamy recent alluvium that originally washed
from areas of soils that formed chiefly from crystalline rocks.
The native vegetation is mixed wetland hardwoods.

In a representative profile the surface layer is silt loam
about 10 inches thick. The upper 7 inches is dark brown
and has many reddish-brown mottles. The lower 3 inches is
brown and has a few faint mottles of yellowish brown. The
subsoil is about 31 inches thick. It is gray, friable silt loam
mottled with yellowish brown in the upper 16 inches and
firm, grayish-brown silt loam mottled with yellowish brown
and strong brown in the lower 15 inches. The subsoil contains
common to many mica flakes. The underlying material from
a depth of 41 inches to 60 inches is stratified, micaceous
sandy clay loam and silt loam, variegated in color and com-
monly mottled with gray.

Hatboro soils are fairly easy to work if the moisture con-
tent is favorable, but they are wet in spring and slow to
warm up. The water table is at or near the surface for long
periods in winter and spring. These soils are subject to
flooding. Plowing and planting thus generally are delayed.
These soils are moderately permeable and are fairly easy to
drain if adequate outlets are available. They have high
available water capacity. -If adequately drained and ade-
quately protected from flooding, these soils are suited to
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most farm uses. They have severe limitations for most
nonfarm uses.

Representative profile of Hatboro silt loam, in a pasture on
the flood plain of Broad Creek, about one-half mile northeast
of Mill Green: .

A11—0 to 7 inches, dark-brown (10YR 3/3) silt loam; common
fine, distinct mottles of reddish brown (5YR 4/4); moderate,
fine, granular structure; friable, slightly sticky; many roots;
slightly acid; gradual, wavy boundary.

A12—7 to 10 inches, brown (10YR 5/3) silt loam; few, medium,
faint mottles of yellowish brown (10YR 5/4); weak, fine,
granular structure; friable, slightly sticky; many roots;
medium acid; clear, smooth boundss;ry.

B21g—10 to 26 inches, gray (10YR 5/1) silt loam ; many, medium
and coarse, prominent mottles of yellowish brown (10YR
5/6); weak, fine and medium, subangular blocky structure;
friable, slightly sticky; common roots; common mica flakes;
strongly acid; clear, wavy boundary. .

B22g—26 to 41 inches, grayish-brown (10YR 5/2) heavy silt loam;
many, coarse, prominent mottles of yellowish brown (10YR
5/6) and strong brown (7.5YR 5/6); weak, medium and fine,
subangular blocky structure; firm, sticky and slightly plastic;
few roots; many mica flakes; medium acid; clear, smooth
boundary.

TIC—41 to 60 inches, variegated light olive-brown (2.5Y 5/4) and
yellowish-brown (10YR 5/6), stratified sandy clay loam, sandy
loam, and silt loam; common, medium, distinct mottles of
gray (10YR 5/1); friable; micaceous; medium acid.

The solum ranges from about 40 to 60 inches in thickness. Depth
to bedrock ranges from 4 to more than 10 feet. Bedrock at a depth
of less than 10 feet most commonly is mica schist. Smooth water-
worn pebbles are in places, but are not abundant except in the IIC
horizon. Mica is characteristic of the series, but the content in the
solum is variable. Reaction generally is medium acid to neutral,
but horizons at a depth of less than 30 inches are more strongly
acid in places.

The A horizon commonly has a hue of 10YR, value of 3 to 5, and
chroma of 2 to 4. Mottles are common in places.

The B horizon has a matrix hue of 10YR to 5Y, matrix value of
5 to 7, and matrix chroma of 1 or 2. This horizon has high-chroma,
mottles in hue 10YR, 7.5YR, or rarely 5YR. It is silt loam to light
silty clay loam. :

The C horizon has a wide range in color. In places the colors are
variegated, and there are colors with chroma of 2 or less throughout.
This horizon is stratified, and is dominantly more sandy or more
gravelly, or both, than the solum.

Hatboro soils do not closely resemble any other soils mapped in
the Harford County Area. On the upper parts of flood plains in
some areas, they are associated with poorly drained Baile soils of
the uplands. They are more readily permeable than Baile soils,
which are not generally subject to flooding. They formed in the
same kind of sediment, on flood plains, as the welerained Comus
soils and the moderately well drained to somewhat poorly drained

- Codorus soils.

Hatboro silt loam (Hb).—This soil is nearly level. It is
on many small flood plains and on the lower and wetter
parts of larger flood plains. Included in mapping are a few
acres where the slope is more than 3 percent.

The hazard of flooding can be predicted only by knowing
the history of the particular flood plain. Where drainage
is improved and the hazard of flooding is no more than
moderate, the soil is suited to farming. Common crops are
corn and improved pasture. If adequate outlets are available,
either tile lines or ditches are effective for drainage. Areas
that are subject to severe or frequent flooding generally are
not drained or cleared. Cleared areas are used for seasonal
pasture. Uncleared areas support good stands of hardwoods.
Capability unit ITIw-7; woodland subclass 3w.

Joppa Series

The Joppa series consists of deep, well-drained to exces-
sively drained, gently sloping to steep gravelly soils on the

Coastal Plain. These soils formed in thick deposits of sandy
and gravelly sediment that contains small amounts of
silt and clay. They generally are in hilly areas in higher
parts of the Coastal Plain, close to its juncture with the
Piedmont Plateau. The native vegetation is drought-resis-
tant hardwoods, mostly oaks, and some Virginia pine.

In a representative profile the surface layer is gravelly
sandy loam about 9 inches thick. It is very dark gray in the
upper 3 inches and yellowish brown in the lower 6 inches.
The subsoil, about 20 inches thick, is yellowish-brown and
strong-brown, friable gravelly sandy loam. The lower part
is 50 percent rounded pebbles less than 2 inches in diameter.
The underlying material from a depth of 29 inches to 72
inches is very gravelly sand, variegated with brownish
colors. This material is about 60 percent rounded pebbles.

Joppa soils are easy to work, but the pebbles are abrasive
to farm implements. These soils are moderately rapidly
permeable to rapidly permeable, and they have low available
water capacity. Limitations are droughtiness, low capacity
to retain plant nutrients, high gravel content, and in most
areas slope.

Representative profile of Joppa gravelly sandy loam, 2
to 5 percent slopes, in a wooded area northeast of Abingdon:

A1—0 to 3 inches, very dark gray (10YR 3/1) gravelly sandy loam;
weak, fine, granular structure; very friable; many roots; very
strongly acid; clear, wavy boundary.

A2—3 to 9 inches, yellowish-brown (10YR 5/4) gravelly sandy
loam; weak, fine, granular structure; very friable; many
roots; very strongly acid; gradual, wavy boundary.’

B1—9 to 16 inches, yellowish-brown (10YR 5/6) gravelly sandy
loam; weak, medium, subangular blocky structure; friable,
very slightly sticky; many roots; very strongly acid; clear,
wavy boundary. )

B2t—16 to 29 inches, strong-brown (7.5YR. 5/6) gravelly heavy
sandy loam; weak, medium, subangular blocky structure;
friable, slightly sticky; common roots; about 50 percent
rounded, well-graded pebbles as much as 2 inches in diameter;
clay bridging between sand grains; yellowish-red (5YR 4/6)
clay films on pebbles and some aggregates; very strongly acid;
clear, wavy boundary. k

C—29 to 72 inches, variegated yellowish-brown (10YR 5/6) and
strong-brown (7.5YR 5/8) very gravelly sand; very thin
horizontal bands of reddish brown (5YR 4/4) 2 to 5 inches
apart; single grained; loose {o very friable; few roots; about
60 percent rounded, well-graded pebbles as much as 2 inches in
diameter; very strongly acid.

The solum ranges from about 20 to 40 inches in thickness.
Bedrock is at an undetermined great depth. Gravel content is
more than 15 percent in the A and Bl horizons, more than 35
percent in the Bt horizon, and more than 50 percent in the C
horizon. Unless®the soil is limed, reaction is strongly acid to ex-
tremely acid.

The A horizon has a hue of 10YR or 7.5YR, value of 2 to 5, and
chroma of 1 to 4. Only an A1l horizon less than 4 inches thick in an
undisturbed profile has a value of 2 or 3. Only the A2 horizon has a
chroma of 4. :

The B horizon generally has a hue of 7.5YR or 5YR, value of 4
or 5, and chroma of 4 to 8. In places the B1 horizon has a hue of
10YR, and in most places the Bt horizon is redder than the Bl
{mrizon. The B horizon is gravelly sandy loam to gravelly light
oam.

The C horizon has a hue of 10YR to 5YR, and colors generally
are variegated. The fine material in this horizon is sand, loamy
sand, or light sandy loam. .

Joppa soils do not, closely resemble any other soils mapped in the
Harford County Area. They contain much more gravel and are
more droughty than the associated Sassafras soils. They are the
only soils in the survey area that formed directly in highly gravelly
deposits. Similar deposits, however, underlie Beltsville, Chillum,
and other soils of the Coastal Plain.

Joppa gravelly sandy loam, 2 to 5 percent slopes
(J pB).—This soil has the profile described as representative
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of the series. If it is cultivated, however, the plow layer is
grayish brown or dark grayish brown. Included in mapping
are a few acres where the slope is less than 2 percent, some
eroded areas, and areas where the subsoil is red instead of
brown.

The low available water capacity of this soil has more
effect on its use and management in farming than the slight
hazard of erosion. The soil is better suited to truck crops
or early planted crops than to other crops. Content of abra-
sive gravel makes the preparation of a good seedbed difficult.
Supplemental irrigation, overhead or sprinkler type, is
beneficial and generally is needed during dry seasons for
full crop production. Good management includes fertilizer
in larger than usual amounts, use of cover crops, animal and
green manures, and crop residue. Capability unit IIs-4;
woodland subclass 3f.

Joppa gravelly sandy loam, 5 to 10 percent slopes
(JpC).—Included with this soil in mapping are moderately
eroded and severely eroded areas and small areas where the
subsoil is red instead of brown. Also included are a few acres
where the subsoil is hard and compact and the surface layer
is somewhat more silty and less gravelly than is typical.

Even though this soil is less erodible than most other
soils that have similar slopes, the hazard of erosion is moder-
ate. Available water capacity is low.

The soil is suited to crops, particularly.early truck crops,
but supplemental irrigation is needed during dry seasons.
Farming on the contour, particularly in strips, is effective in
conserving soil and water. Good management includes use of
fertilizer in larger than usual amounts, cover crops, animal
and green manures, and crop residue. Capability unit
I1Te-33; woodland subclass 3f.

Kelly Series

The Kelly series consists of deep, somewhat poorly drained,
gently sloping to strongly sloping soils that have a heavy
clay subsoil. These soils are on moderately rolling uplands
of the Piedmont Plateau. They formed in material weathered
in place from dark-colored basic rocks, chiefly diabase and
gabbro. The native vegetation is oaks, other hardwoods, and
Virginia pine..

In a representative profile the surface layer is silt loam
about 6 inches thick. It is very dark grayish brown in the
upper 2 inches and light olive brown in the lower 4 inches.
The subsoil extends to a depth of 40 inches. The upper
5 inches is light yellowish-brown, firm silty clay loam that is
sticky when wet. The next 23 inches is light olive-brown
and grayish-brown, firm clay that is mottled with gray and
yellowish brown, It is sticky to very sticky and very plastic
when wet. The lower 6 inches is yellowish-brown, firm silty
clay that is mottled with gray. It is very sticky and very
plastic when wet. The underlying material from a depth of
40 inches to 54 inches is firm clay loam of highly variegated
colors. Gabbro is at a depth of about 54 inches.

Kelly soils are difficult to work, even if the moisture con-
tent is favorable, because plowing to normal depth turns
up the heavy, sticky subsoil. They seldom are cultivated. The
water table is seasonally near the surface, and the subsoil is
so slowly permeable that even if artificially drained, a
long period is required for the soil to dry. Available water
capacity is moderate to high. These soils generally are used
for hay crops and pasture. They have severe limitations for
most nonfarm uses. Many areas are very stony.

Representative profile of Kelly silt loam, 3 to 8 percent
slopes, in a wooded area on Thomas Run Road, about 0.3
mile north of Prospect Mill Road:

A1—0 to 2 inches, very dark grayish-brown (2.5Y 3/2) silt loam;
weak, medium, granular structure; friable, slightly sticky and
slightly plastic; many roots; medium acid; clear, wavy bound-

ary.

A2—2to 6 inches, light olive-brown (2.5Y 5/4) silt loam; moderate,
fine, granular structure; friable, slightly sticky and slightly
plastic; many roots; medium acid; gradual, wavy boundary.

B1—6 to 11 inches, light yellowish-brown (2.5Y 6/4) silty clay
loam; weak, thin, platy and weak, fine, subangular blocky
structure; firm, sticky and plastic; common roots; strongly
acid; gradual, wavy boundary.

B21t—11 to 27 inches, light olive-brown (2.5Y 5/4) clay; common,
fine, faint mottles of gray (5Y 5/1) and common, fine, distinct
mottles of yellowish brown (10YR 5/6); moderate, medium,
blocky structure; firm, sticky and very plastic; few roots;
distinct olive (5Y 5/3) clay films; shghtly acid; gradual,
irregular boundary.

B22tg—27 to 34 inches, grayish-brown (2.5Y 5/2) clay; common,
fine and medium, faint mottles of gray (N 5/0) and common,
medium, distinet mottles of yellowish brown (10YR 5/4);
moderate, coarse, prismatic and blocky structure; firm, very
sticky and very plastic; distinet olive (5Y 5/3) clay films;
many fine scattered black films and weak concretions; slightly
acid; gradual, irregular boundary.

B3—34 to 40 inches, yellowish-brown (10YR, 5/4) silty clay;
many, fine, distinct mottles of gray (5Y 5/1); very weak,
coarse, blocky structure; firm, very sticky and very plastic;
many weak, fine, black concretions; neutral; gradual, irregular
boundary.

C—40 to 54 inches, highly variegated clay loam; rock-controlled
structure; firm, sticky and slightly plastic; neutral; abrupt,
irregular boundary.

R—54 inches, hard, weathered gabbro.

The solum ranges from about 26 to 40 inches in thickness.
Depth to bedrock ranges from 314 to 5 feet. In places abundant
stones of gabbro or diabase are on and near the surface. Black
mineral concretions are in the lower part of most profiles. Reaction
i? st;longly acid to neutral, and acidity decreases with increasing

epth.

The A horizon has a hué of 10YR to 5Y, value of 3 to 5, and
chroma of 2 to 4. Only the thin Al horizon of an undisturbed
profile has a value of 3. The A horizon is only 4 to 8 inches thick in
an uneroded soil.

The B horizon has a matrix hue of 2.5Y to 7.5YR, matrix value
of 4 to 6, and matrix chroma of 2 to 4. Only the B1 horizon has a
value of 6. Only a subhorizon in the lower part of some profiles has
a chroma of 2. The B horizon is mottled throughout in chroma of
2 or less, except for the B1 horizon, which is no more than 6 inches
thick. The B horizon, in many places, has high-chroma mottling.
This horizon ranges from silty clay loam to clay and is most com-
monly clay or silty clay.

The C horizon is variegated or streaked, mostly with chromas -
less than 3, and has many mottles of neutral gray. It ranges from
silt loam or clay loam to clay.

Kelly soils do not resemble any other soils mapped in the Harford
County Area. They formed in the same general kind of residuum
as the well-drained Legore and Montalto soils and the poorly
drained Watchung soils.

Kelly silt loam, 3 to 8 percent slopes (KeB).—This
soil has the profile described as representative of the series.
If it is cultivated, however, the plow layer generally is
more sticky and less friable than that in an undisturbed area.
Included in mapping are small areas that are more nearly
level and some eroded areas. Also included are areas where the
surface layer contains a moderate amount of gravel, and
small areas where the subsoil contains less clay than is
typical. Some areas have been filled, graded, or otherwise
disturbed.

This soil is suited to pasture and trees and in places to
cultivated crops that tolerate soil wetness. The crop most
commonly grown is corn. Wetness is the chief limitation.
The soil is difficult to drain and is difficult to work even if
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drained. Ditches generally are used for drainage, because
tile lines do not function properly in the slowly permeable
clay subsoil. Erosion is a hazard. Cover crops and crop
residue are needed, as much of the time as practical, to pro-
tect the soil surface. Capability unit ITVw-3; woodland sub-
class 4w. :

Kelly silt loam, 8 to 15 percent slopes, moderately
eroded (KeC2).—This soil has a profile similar to that
described as representative of the scries but the silt loam
surface layer is thinner in most places. Included in mapping
are severely eroded areas where the clay subsoil is exposed,
places where the surface layer contains a moderate amount of
gravel, and small areas where the subsoil contains less clay
than is typical. Small areas have been graded or otherwise
disturbed.

The tough clay subsoil makes this soil very difficult to
work. Wetness and the subsoil are the main limitations,
although the hazard of erosion is severe if the soil is tilled.
Cover crops and crop residue arc needed, as much of the
time as practical, to protect the soil surface. The soil is better
suited to pasture or woodland than to cultivated crops.
It is, however, suited to cultivated crops such as corn, that
tolerate wetness. Capability unit IVw-3; woodland subclass
4w, '

Kelly very stony silt loam, 3 to 25 percent slopes
(KfD).—This soil 1s so wet, so heavy, so stony, and so
strongly sloping that it is not used in farming. Nearly all
areas are under woodland cover and are better suited to
wood crops and wildlife habitat. Capability unit VIIs-4;
woodland subclass 4w.

Keyport Series

The Keyport series consists of deep, moderately well
drained, nearly level and gently sloping soils on uplands,
chiefly in the geologically older parts of the Coastal Plain.
These soils formed in old marine sediment that is high in
content of clay and moderately high in content of silt. The
native vegetation is mixed hardwoods that tolerate seasonal
wetness. '

In a representative profile the surface layer is brown or
dark-brown silt loam about 7 inches thick. The upper 10
inches of the subsoil is yellowish-brown, slightly firm silty
clay loam. It is slightly sticky when wet. The lower 25 inches
is yellowish-brown, firm heavy silty clay loam that is mottled
with gray and greenish gray and is sticky to very sticky when
wet. The underlying material from a depth of 42 inches to 55
inches is yellowish-brown, firm silty clay loam that is mottled
and streaked with grayish and brownish colors.

Keyport soils are fairly easy to work if the moisture
content is favorable, but they generally are wet in spring
and fairly slow to warm up. Plowing to normal depth can
turn up the sticky subsoil. The slowly permeable subsoil
makes drainage improvement difflcult and slow. The avail-
able water capacity is high. Keyport soils are fairly well
suited to farming, but they have moderate to severe limita-
tions for most nonfarm uses.

Representative profile of Keyport silt loam, 0 to 2 percent
slopes, in an idle area about 2 miles east of Aberdeen:

Ap—0 to 7 inches, brown or dark-brown (10YR 4/3) silt loam;
weak, medium, granular structure; friable, slightly sticky;
many roots; medium acid; abrupt, smooth boundary.

B21t—7 to 17 inches, variegated yellowish-brown (10YR 5/4 to

10YR 5/8) silty clay loam; weak, fine and medium, subangular
blocky structure; slightly firm, slightly sticky and slightly

plastic; many roots; thin, continuous clay films; very strongly
acid; gradual, smooth boundary. .

B22t—17 to 32 inches, variegated yellowish-brown (10YR .5/4
to 10YR 5/8) heavy silty clay loam; common, medium,
distinct mottles of greenish gray (5GY 5/1) in the lower part;
moderate, fine, prismatic and medium subangular blocky
structure; firm, sticky and plastic; common roots; thick,
continuous clay films; extremely acid; gradual, smooth bound-

ary.

B23t—32 to 42 inches, variegated yellowish-brown (10YR 5/6
and 10YR 5/8) heavy silty clay loam; many, coarse, prominent
mottles of gray (N 5/0); moderate, medium, prismatic and
medium to coarse, subangular blocky structure; firm, plastic
and very sticky; few roots; thin, continuous clay films; ex-
tremely acid; gradual, wavy boundary.

C—42 to 55 inches, yellowish-brown (10YR 5/6) silty clay loam,
streaked with gray or light gray (N 6/0); few, fine, faint
mottles of light olive brown (2.5Y 5/4); massive; a few widely
spaced vertical cleavages; firm, sticky and plastic; very
strongly acid.

The solum ranges from 40 to 60 inches in thickness. Bedrock is
at an undetermined great depth. Coarse fragments generally are
not present throughout the profile. Unless the soil is limed, reaction
is very strongly acid or extremely acid.

The A horizon has a hue of 10YR or 2.5Y,.value of 3 to 5, and
chroma of 2 or 3. Only the thin Al horizon of an undisturbed
profile has a value of 3. .

The B horizon has a matrix hue of 2.5Y to 7.5YR, matrix value
of 4 to 6, and matrix chroma of 3 to 6, or to 8 in places where the
matrix color is variegated. Mottles in chroma of 2 or less are in the
lower part of this horizon, but generally do not occur in the upper
10 incﬁes. The B horizon ranges from silty clay loam through silty
clay to clay.

The C horizon has a neutral matrix color or a hue of 10YR to
5Y, value of 4 to 7, and chroma of 0 to 8. If the matrix chroma is 2
or less, there is high-chroma mottling. If the matrix chroma is 3
or more, there are streaks or mottles that have chroma of 2 or less.
This horizon ranges from silt loam to clay. In places the C horizon
contains very thin sandy strata, or thin sheets of iron-cemented
sandy materials, or both.

. Keyport soils resemble Delanco, Mattapex, and Woodstown soils

in color and natural drainage, but they have a more clayey, more

slowly permeable subsoil. They formed in the same general kinds of
sediment as the poorly drained Flkton soils.

Keyport silt loam, 0 to 2 percent slopes (KpA).—
This soil has the profile described as representative of the
series. Included in mapping are many small areas that could
not be mapped separately where a few gray or greenish-
gray mottles are in the upper part of the subsoil. Also in-
cluded are a few small areas where the surface layer is a
little more sandy than is typical and areas of small accumula-
tions of silty soil materials.

In this soil the seasonal high water table is within a
depth of about 2 feet. Unless the water table is lowered
artificially, it remains high until late in spring. Artificial
drainage is needed for early planted crops and is beneficial
to others. Tile drains generally do not function well in this
soil. Properly spaced ditches generally are more satisfactory
for drainage.

Corn and soybeans are the main crops, but pasture plants
and other crops are also grown. Such perennial crops as
alfalfa are subject to frost heaving in winter and early in
spring. Although the hazard of erosion is slight, a winter
cover crop is needed if crop residue is not left on the surface
during winter. Undrained areas are suited to pasture, wood-
land, and wildlife habitat. Capability unit ITw-8; woodland
subclass 3w.

Keyport silt loam, 2 to 5 percent slopes (KpB).—
The profile of this soil is similar to the one described as
representative of the series, but the surface layer is somewhat
thinner. Included in mapping are a few small areas where the
surface layer is a little more sandy than is typical, scattered
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acres where the soil is moderately eroded, and a few shallow
gullies. Also included are a few acres where the slope is more
than 5 percent. :

Because this soil is sloping, runoff is rapid and little water
enters the soil. Artificial drainage is only needed for crops
in certain areas. The moderate hazard of erosion generally is
more important in farming than the impeded internal
drainage.

The soil is suited to corn, soybeans, pasture, and certain
other crops. It is well suited to woodland and to wildlife habi-
tat. Such perennial crops as alfalfa are subject to frost

“heaving in winter and early in spring. Using a cover crop
and leaving crop residue to protect the soil surface between
growing seasons is essential. Capability unit IIe-13; wood-
land subclass 3w.

Kinkora Series

The Kinkora series consists of deep, poorly drained,
nearly level to gently sloping soils on terraces bordering
flood plains of major streams. These soils are mostly on the
Piedmont Plateau, but they extend onto the Coastal Plain.
They formed in old alluvial deposits of micaceous sediment.
The native vegetation is wetland hardwoods; cleared idle
areas commonly support sedges, grasses, and herbs.

In a representative profile the surface layer is silt loam
about 12 inches thick. It is dark grayish brown in the upper
9 inches and grayish brown in the lower 3 inches. The sub-
soil, about 19 inches thick, is gray to light—gray, firm heavy
silty clay loam that has many prominent brown mottles. It
is sticky to very sticky and plastic to very plastic when wet.
The underlying material to a depth of about 37 inches is
gray, firm silt loam. Below this to a depth of 50 inches it is
gray to light-gray, stratified, micaceous, friable loam and fine
sandy loam. ‘

Kinkora soils generally are difflcult to work because they
are sticky when wet and hard and cloddy if too dry. They
rarely are cultivated. The water table is seasonally at or near
the surface. These soils are slow to warm up in spring. They
are slowly permeable. If artificially drained by a system
of ditches, they are suited to improved pasture. Drainage is
slow and generally is difficult. The available water capacity
is high. Kinkora soils are severely limited for most nonfarm
uses.

Representative profile of Kinkora silt loam, 0 to 3 percent
slopes, in a pasture on a terrace of Winters Creek, 200 yards
east of State Highway 7:

Ap—O0 to 9 inches, dark grayish-brown (10YR 4/2) silt loam;
moderate, medium, granular structure; friable, slightly sticky;
many roots; slightly acid; clear, smooth boundary.

A2g—9 to 12 inches, grayish-brown (10YR 5/2) heavy silt loam;
few, fine, distinct mottles of yellowish brown (10YR 5/6);
weak, fine, subangular blocky structure; firm, slightly sticky
and slightly plastic; many roots; many fine, black, soft con-
cretions; strongly acid; gradual, smooth boundary.

B2ltg—12 to 20 inches, gray (10YR 5/1) heavy silty clay loam;
common, medium, prominent mottles of yellowish brown
(10YR 5/6) ; moderate, medium, subangular blocky structure;
firm, sticky and plastic; common roots; very thin clay films;
strongly acid; gradual, smooth boundary. ’

B22tg—20 to 31 inches, gray to light-gray (10YR 6/1) heavy silty
clay loam; many, medium and coarse, prominent mottles of
yellowish brown (10YR 5/6) and strong brown (7.5YR 5/8);
moderate, coarse, blocky structure; firm, very sticky and very
plastic; few roots; thin, discontinuous clay films; mica
evident; strongly acid; clear, smooth boundary.

Clg—31 to 37 inches, gray (10YR 5/1) silt loam; many, medium,
prominent mottles of yellowish brown (10YR 5/8); massive,

grading toward thin platy; firm, slightly sticky and slight}jy
plastic; micaceous; very strongly acid; clear, smooth bound-

ary. .

1IC2g—37 to 50 inches, gray to light-gray (10YR 6/1) stratified
Joam and fine sandy loam; friable; micaceous; very strongly
acid.

The solum ranges from about 24 to 40 inches in thickness.
Depth to bedrock ranges from 5 to more than 20 feet. Bedrock at a
depth of less than 10 feet most commonly is mica schist. Smooth
waterworn pebbles, or cobblestones, or both, are in the lower part
of the solum and in the C horizon in places. Unless the soil is
limed, reaction is strongly acid to extremely acid, and acidity
generally increases with increasing depth. Matrix hue throughout
the profile ranges from 10YR to 5Y, or the color is neutral.

The A horizon has a value of 3 to 5 and chroma of 0 to 2. Only
the thin Al horizon of an undisturbed profile has a value of 3.

The B horizon has a matrix value of 5 or 6 and matrix chroma of
0 to 2. This horizon is mottled in hue 10YR or 7.5YR, value of 4 to
6, and chroma of 4 to 8. It ranges from heavy silty clay loam or
heavy clay loam to clay. .

The C horizon has about the same color range as the B horizon,
but in many places is not mottled. It ranges from silt loam to sandy
loam. This horizon is micaceous throughout, and in many places
it is at least partly stratified.

Kinkora soils resemble Baile, Elkton, Fallsington, Leonardtown,
Othello, and Watchung soils in color and natural drainage. They
have a more clayey B horizon than Baile, Fallsington, Leonardtown,
and Othello soils. They contain much mica, whereas Elkton and
Watchung soils do not. They are more strongly acid than Watchung
soils. They formed in the same general kind of old alluvium as the
well drained Elsinboro soils and the moderately well drained
Delanco soils.

Kinkora silt loam, 0 to 3 percent slopes ‘(KI’A).—-
This soil has the profile described as representative of the
series. Included with it in mapping are accumulations of
loamy soil material in slight depressions. )

The soil is not only difficult to drain, but also difficult to
work even if drained. It is sticky when wet and hard when
dry. Tt rarely is used for cultivated crops, even though it
does not deteriorate readily. Permanent improved pasture
or permanent hay generally are the most intensive uses in
farming. Many areas are in woodland, which is good habitat
for some kinds of wildlife. Capability unit Vw-1; woodland
subclass 1w.

Kinkora silt loam, 3 to 8 percent slopes (KrB).—
The profile of this soil is similar to the one described as
representative of the series, but the surface layer is somewhat
thinner. Included with this soil in mapping are a very few
acres where the slope is more than 8 percent. )

The soil takes up water very slowly, and since it is sloping,
runoff is rapid. The hazard of erosion is moderate in cleared
areas. The soil is suited to hay or improved pasture, but
it generally is better suited to woodland and wildlife habitat.
Capability unit VIw-2; woodland subclass -1w.

Legore Series

The Legore series consists of deep, well-drained, nearly
level to steep soils on rolling to hilly uplands of the Piedmont
Plateau. These soils formed in material weathered in place
from such dark-colored basic rocks as diabase and gabbro.
The native vegetation is mixed hardwoods dominated by
oaks, but includes high base feeders, species that consume
large amounts of calcium or other bases, such as black walnut
and black locust.

In a representative profile the surface layer is brown or
dark-brown light silty clay loam about 6 inches thick. The
subsoil, about 24 inches thick, is reddish-brown to yellowish-
red, firm silty clay loam that is sticky and plastic when wet.
The underlying material from a depth of 30 inches to 60
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inches 1s friable disintegrated rock of loam texture. It is
variegated in color dominated by dark greenish gray and
black.

If the moisture content is favorable, the Legore soils that
are not severely eroded and are not too stony are fairly easy
to work. Severely eroded soils are difficult to work because
plowing to normal depth turns up the sticky and plastic
subsoil. Legore soils are moderately permeable. They have
high available water capacity and a high natural content of
basic plant nutrients. Major limitations are slope, the hazard
of erosion, and stoniness in places.

Representative profile of Legore silty clay loam, 8 to 15
percent slopes, severely eroded, in a cultivated area about
one-fourth mile northwest of Benson:

Ap—oO0 to 6 inches, brown or dark-brown (7.5YR 4/4) light silty
clay loam; moderate, coarse, granular and fine subangular
blocky structure; friable, sticky and slightly plastic; common
roots; slightly acid; abrupt, smooth boundary.

B21t—6 to 14 inches, reddish-brown (5YR 4/4) silty clay loam;
moderate, medium, blocky structure; firm, sticky and plastic;
few roots; yellowish-red (5YR 4/6), discontinuous clay films;
slightly acid; gradual, smooth boundary.

B22t—14 to 30 inches, yellowish-red (5YR 4/6) silty clay loam;
moderate, fine, subangular blocky structure; firm, sticky and
plastic; very few roots; reddish-brown (5YR 4/3), discon-
tinuous clay films; few fine fragments of weathered diabase;
slightly acid; gradual, wavy boundary.

C—30 to 60 inches, highly variegated saprolite of loam texture;
exfoliate rock-controlled structure; friable, slightly sticky;
dominated by dark greenish-gray (5G 4/1) and black (10YR
2/1); medium acid.

The solum ranges from 20 to 34 inches in thickness. Depth to
bedrock ranges from about 5 to 10 feet. Content of subangular
pebbles of weathered rock ranges to as much as 10 percent in the
upper part of the solum and to as much as 30 percent in the lower
part and in the C horizon in places. Stones and boulders are com-
mon in many areas and characteristically show exfoliate or onion-
type weathering. Reaction is medium acid to neutral.

The A horizon has a hue of 7.5YR or 10YR, value of 3 or 4, and
chroma of 2 to 4. Only the thin Al horizon of an undisturbed
profile has a value of 3. Normally the A horizon is silt loam, but in
severely eroded places the plow layer commonly is silty clay loam.

The B horizon has a hue of 5YR or 7.5YR and is commonly
redder in hue than the A horizon. It has a value of 4 or 5 and
1chroma of 2 to 4, or 6 in a subhorizon. The B horizon is silty clay
oam.

The C horizon is characteristically variegated with brown,
dark brown, strong brown, yellowish brown, greenish gray, dark
gray, and black. Gray and black colors are inherent in the saprolite.
The C horizon ranges from loam to silty clay loam.

Legore soils have a thinner solum but a higher base status than
Neshaminy soils. They more nearly resemble Glenelg soils. in
drainage, thickness, and color, but lack the high content of mica of
Glenelg soils and are not, so strongly acid. They formed in the same
general kind of residuum as the somewhat poorly drained Kelly
soils, the poorly drained Watchung soils, and the redder Montalto
soils that are thicker and contain more clay.

Legore silt loam, 3 to 8 percent slopes, moderately
eroded (LeB2).—This soil has a plow layer of dark-brown
or dark grayish-brown silt loam that is slightly sticky when
wet. Average depth to the variegated underlying material is
more than 30 inches. Otherwise this soil has a profile similar
to the one described as representative of the series. In-
cluded in mapping are areas that have small amounts of
of gravel in the surface layer, arcas that have bedrock at less
than 5 feet depth, and a few acres where the subsoil is more
olive and less red in color than that described.

This soil is one of the richest in natural basic plant nutrients
in the survey area. It is limited for farming only by the
moderate hazard of erosion. The soil can be protected from

further erosion by fairly simpleé, easily applied soil-conserving
measures. It is fairly shallow over the underlying material,
so soil losses are more damaging than on many of the
deeper soils of the survey area. Farming on the contour is
effective, particularly if properly installed sodded waterways
are used to collect and dispose of surface runoff after heavy
rains. Using a winter cover crop and leaving crop residue
to protect the surface between growing seasons are es-
sential. Capability unit ITe-10; woodland subclass 2o.
Legore silt loam, 8 to 15 percent slopes, moderately
eroded (LeC2).—This soil has a profile similar to that

‘described as representative of the series, but the plow layer

is dark-brown or dark grayish-brown silt loam that is slightly
sticky when wet. Included in mapping are areas that have
small amounts of gravel in the surface layer, areas where
bedrock is at a depth of less than 5 feet, and a few acres where
the subsoil is more olive and less red in color than described.
Small areas have been graded or otherwise disturbed.
Natural fertility of this soil is better than average. The
hazard of further erosion is severe if the soil is tilled. In-
tensive soil-conserving measures are needed. This soil is
fairly shallow over the underlying material, so soil losses
are more damaging than on many of the deeper soils of the
county. Contour stripcropping, particularly if combined
with a suitable crop rotation, is effective in conserving soil
and water. Sodded waterways are needed to intercept and
dispose of surface runoff after heavy rains. Keeping tillage to
a minimum and using cover crops and crop residue to pro-

‘tect the surface between cropping seasons are essential.

This soil is well suited to hay, pasture, and sodded orchards.
Tt 1s well suited to woodland, but most areas have been put to
more intensive uses. Capability unit I1Te-10; woodland sub-
class 2o.

Legore silt loam, 15 to 25 percent slopes, moderately
eroded (LeD?2).—This soil has a plow layer of dark-brown
or dark grayish-brown silt loam that is slightly sticky when
wet. Average depth to the variegated underlying material is
less than 30 inches. Otherwise this soil has a profile similar to
the one described as representative of the series. Included in
mapping are areas that have small amounts of gravel and
areas where the subsoil is darker and contains more clay
than is typical. Also included are areas where the subsoil is
more olive and less red than described and a few.acres that
have somewhat impeded subsoil drainage. _

The hazard of further erosion is severe if the soil is tilled.
Intensive soil-conserving measures are needed. This soil is
fairly shallow over the underlying material, so soil losses
are more damaging than on many of the deeper soils of the
county. Contour stripcropping is effective if strips are ap-
propriately narrow and if a suitable crop rotation is used.

This soil is better suited to hay, pasture, sodded orchards,

~and woodland than to cultivated crops. Even under the best

management, this soil generally is unsuited to cultivated
crops. Ce pability unit IVe-10; woodland subclass 2r.
Legore silt loam, 25 to 45 percent slopes (LeE).—
This soil has a surface layer of dark-brown or dark grayish-
brown silt loam that is slightly sticky when wet. Average
depth to the variegated underlying material is about 24
inches. Otherwise this soil has a profile similar to the one
described as representative of the series. Including in mapping
are areas that have small amounts of gravel, places where the
red subsoil i$ darker and contains more clay than is typical,
and a few areas where the subsoil is more olive and less red
in color than described. Also included are a few acres that
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have somewhat impeded subsoil drainage and a few acres
where the slope is more than 45 percent. Most of this soil
is still in woodland.

This soil is so steep and the hazard of erosion is so severe
that it is unsuited to any tilled crops. It is suited, however,
to hay or pasture, and in places to particularly well-managed
sodded orchards. It is well suited to wood crops, wildlife
habitat, and watershed protection. Capability unit VIe-3;
woodland subclass 2r. .

Legore very stony silt leam, 0 to 15 percent slopes
(LfC).—This soil has a profile similar to that described as
representative of the series, but the surface layer, which
has not been seriously eroded, is silt loam. The soil also is
very stony. The stones, commonly diabase, are more than 1
foot in diameter and on the average less than 30 feet apart.
Included in mapping are small areas where the subsoil is
more olive and less red in color than that described.

This soil is suited to woodland. Cultivation is impractical
unless most of the stones are removed. If some stones are
removed, hay crops and pasture can be grown. Most areas
are in woodland, which produces timber and furnishes good
wildlife habitat and watershed protection. Capability unit
V1s-3; woodland subclass 20.

Legore very stony silt loam, 15 to 25 percent slopes
(LfD).—This soil has a profile similar to that described as
representative of the series, but the surface layer, which has
not, been seriously eroded, is silt loam. The soil also is very
stony. The stones, commonly diabase, are more than 1 foot
in diameter and on the average are less than 30 feet apart.
Included in mapping are small areas where the subsoil is
more olive and less red in color than described.

This soil is well suited to woodland, but is limited because
of slope. Cultivation is impractical. If some stones are re-
moved, hay crops and pasture can be grown. Most areas are
still in woodland, which produces timber and furnishes
wildlife habitat and watershed protection. Capability unit
VIs-3; woodland subelass 2r.

Legore very stony silt loam, 25 to 45 percent slopes
(LfE).—This soil has a profile similar to that described as
representative of the series, but the surface layer, which has
not been seriously eroded, is silt loam. The soil also is gener-
ally thinner to the variegated underlying material, and
it is very stony. The stones, commonly diabase, are more than
1 foot in diameter and on the average are less than 30 feet
apart. Included in mapping are small areas where the subsoil
is more olive and less red in color than that described, and
a few acres where the slope is more than 45 percent.

The soil is well suited to woodland, which produces wood
crop products and furnishes good wildlife habitat and
watershed protection. It is too steep and too stony for
cultivated crops or improved pasture. Capability unit
VIIs-3; woodland subclass 2r.

Legore silty clay loam, 8 to 15 percent slopes, severely
eroded (LgC3).—This soil has the profile described as
representative of the series. The thin surface, or plow, layer
consists chiefly of subsoil material that has been turned up
and mixed with whatever remained of the original silt loam
surface layer. In places the surface layer is almost entirely
subsoil material, and many shallow and a few deeper gullies
have formed. Included in mapping are areas that have small
amounts of gravel, mostly on the surface, and areas where
bedrock is at a depth of about 5 feet. Also included are areas
where the subsoil is thicker than that described, in some
of which it is darker red and contains more clay than is typi-

cal, and a few areas where the subsoil is more olive and less
red in color than that described.

The hazard of further erosion is very severe if the soil is
tilled. Intensive soil-conserving measures are needed. The
soil is fairly shallow over the underlying material, so soil
losses are more damaging than on many of the deeper soils of
the survey area. Contour striperopping is effective if strips
are appropriately narrow and if a suitable crop rotation is
used.

This soil is better suited to hay, pasture, and sodded
orchards than to tilled crops. It is also suited to planted
woodland. Capability unit IVe-10; woodland subclass 2o.

Legore silty clay loam, 15 to 25 percent slopes, se-
verely eroded (LgD3).—This soil has a profile similar to
that described as representative of the series, but in many
places the surface layer consists of the original subsoil
material, which has been turned and mixed by plowing,
and in other places the undisturbed subsoil is exposed at the
surface. Gullies are common, and some have cut through the
subsoil into the more friable underlying material. Included
in mapping are areas that have small to moderate amounts
of gravel, mostly on the surface; areas where bedrock is at a
depth of less than 5 feet; and areas where the subsoil is
thicker than that described, in some of which it is darker red
and contains more clay than is typical. Also included are
areas where the subsoil is more olive and less red in color
than that described, and small areas that have somewhat
impeded subsoil drainage.

This soil is not suited to cultivated crops. It is suited to
limited hay production and to limited grazing of carefully
managed pasture. Some areas are suited to sodded orchards.
Many areas are suited to woodland plantings for wood crop
production and for watershed protection. Capability unit
VIe-3: woodland subclass 2r.

Leonardtown Series

The Leonardtown series consists of poorly drained, nearly
level soils of the Coastal Plain. These soils are on upland
flats that do not have channeled drainageways, and are
moderately deep over a fragipan. They formed in loamy
deposits underlain by very old loamy materials. The native
vegetation is wetland hardwoods, including red maple and
sweetgum.

In a representative profile the surface layer is silt loam
about 7 inches thick. It is dark gray in the upper 4 inches and
gray mottled with yellowish brown in the lower 3 inches.
The upper part of the subsoil, about 9 inches thick, is gray
to greenish-gray firm heavy silt loam mottled with yellowish
brown. The lower part of the subsoil, about 17 inches thick,
is a dense and brittle silty clay loam fragipan. It is gray to
greenish gray mottled with yellowish brown and light olive
brown. The underlying material from a depth of 33 inches to
45 inches is also a fragipan of dark-gray mottled loam. From
a depth of 45 inches to 60 inches the underlying material
is gray, mottled firm loam. ]

Leonardtown soils are fairly easy to work if the moisture
content is favorable. They are wet in spring and slow to
warm up, so planting dates generally are delayed. These
soils are slowly permeable, and in wet seasons they have a
perched water table, from near the surface to the fragipan.
Available water capacity is moderate. In dry seasons,
Leonardtown soils dry out more quickly and thoroughly
than other poorly drained soils that do not have a fragipan.
These soils have severe limitations for most nonfarm uses.



36 SOIL SURVEY

Representative profile of Leonardtown silt loam, in a
wooded area about two miles east of Aberdeen:

Al—O0 to 4 inches, dark-gray (5Y 4/1) silt loam; weak, fine,
granular structure; friable; many roots; strongly acid; clear,
smooth boundary. -

A2—4 to 7 inches, gray (N 5/0) silt loam; few, fine, distinct mottles
of yellowish brown (10YR 5/6); weak, thin, platy and fine
granular structure; friable, slightly sticky ; many roots; strongly

- acid; clear, smooth boundary.

B2tg—7 to 16 inches, gray (5Y 5/1) grading to greenish-gray
(5GY 6/1) heavy silt loam; many, coarse, prominent mottles
of yellowish brown (10YR 5/6); weak, medium, subangular
blocky structure; firm, slightly sticky and slightly plastic;
common roots; thin, discontinuous clay films; strongly acid;
clear, smooth boundary.

Bx1—16 to 24 inches, gray (5Y 5/1) grading to greenish-gray
(5GY 5/1) silty clay loam; many, coarse, prominent mottles
of light olive brown (2.5Y 5/6) and yellowish brown (10YR
5/8); moderate, very coarse, prismatic and moderate, medium,
platy structure; dense; firm and brittle, sticky and plastic;
thin clay films; strongly acid; gradual, smooth boundary.

Bx2—24 to 33 inches, gray (5Y 5/1) grading to greenish-gray
(5GY 5/1) light silty clay loam; many, coarse, prominent
mottles of light olive brown (2.5Y 5/6); strong, very coarse,
prismatic and strong, thick, platy structure; very dense; very
firm and brittle, slightly stic{:y and slightly plastic; thin clay
films; very strongly acid; clear, smooth boundary.

IICx—33 to 45 inches, dark-gray (5Y 4/1) loam; many, coarse,
prominent mottles of strong brown (7.5YR 5/8); weak, thin,
platy structure; very dense; firm and brittle, slightly sticky;
very strongly acid; gradual, wavy boundary.

I1C2g—45 to 60 inches, gray (N 5/0) loam; common, medium,
‘prominent mottles of brown (7.5YR 5/4); massive; firm,
slightly sticky; strongly acid. )

The solum ranges from about 28 to 40 inches in thickness, and’

the fragipan from about 28 to 44 inches. Bedrock is at an undeter-
mined great depth. The solum essentially is free of coarse fragments,
‘but a gravelly IIIC horizon is below the fragipan in a few places.
Matrix hue throughout the profile is 2.5Y to 5GY, or the color is
neutral. Unless the soil is limed, reaction is strongly acid to
extremely acid.

The A horizon has a value of 3 to 6 and chroma of 0 to 2. Only the
thin A1 horizon of some undisturbed profiles has a value of 3. The A
horizon has high-chroma mottling in a few places.

The B horizon has a matrix value of 5 or 6 and matrix chroma of
1 or 2, This horizon has high-chroma mottling throughout, in hues
of 10YR, 2.5Y, or 7.5YR. It is silt loam or silty clay loam.

The C horizon has a matrix value of 4 to 6 and matrix chroma of
0 or 1. Mottling in this horizon is similar to that in the B horizon.
This horizon is sandy loam or loam and rarely silt loam.

Leonardtown soils resemble Baile, Elkton, Fallsington, Kinkora,
Othello, and Watchung soils in color and natural drainage. They
differ from all those soils, however, in having a fragipan. They
formed in the same general kind of loamy sediment as the poorly

drained Othello soils, the moderately well drained Beltsville and

Mattapex soils, and the well-drained Chillum and Matapeake soils.

Leonardtown silt loam (Lr).—This is a nearly level,
poorly drained soil, and water moves through it slowly.
In most areas very little water runs off, so the soil above the
fragipan is saturated in wet seasons. The hazard of erosion
is slight. Included in mapping are local accumulations of
silt, a few small areas where the slope is more than 2 percent,
and small areas that have been filled or otherwise disturbed.

Artificial drainage is difficult to manage. Drainage ditches
generally function better than tile drains. If the soil is drained,
it is suited to some annual crops, most commonly corn.
Undrained areas are suited to seasonal pasture and to wood-
land and wildlife habitat. Capability unit IVw-3; woodland
subclass 3w.

Loamy and Clayey Land

Nearly level to steep Loamy and clayey land in the Har-
ford County Area consists mostly of very old clay deposits on

the upper part of the Coastal Plain, overlain by more recent
deposits of sandy loam, loam, or silt loam. The loamy mantle
varies widely in thickness and texture. A series of test pits
or borings into this land reveals a different soil condition at
nearly every spot.

The loamy mantle varies in color from gray through
yellow and brown to almost red. It varies in thickness from
almost none to several feet. It rests abruptly over clay, but
is not related in any way to the clay. In places the clay is
somewhat sandy, but in most places it is not. The clay can be
almost any color or mixture of colors, including red, purp-
lish red, gray, yellow, brown, pink, and white. It can be at
the surface, or exposed in one place, or deeply covered by
loamy material at another place a few feet away.

The clay is very plastic and sticky when wet, but its most
important characteristic is its poor stability. Cuts through
this clay are difficult to stabilize, and the clay slides, slumps,
or flows down the surface of the cut and onto roads or other
areas below it. Stability is even poorer where the clay has
been disturbed, as in land leveling or filling,.

Permeability is variable in the mantle and slow in the
clay. In places the mantle contains fine smooth. gravel.
Flat fragments of “ironstone,” sandy material cemented by
iron, are in the mantle, most commonly where the mantle
is sandy loam.

This land has a variable but commonly low available water
capacity, 1s very low in content of plant nutrients, and is
poorly suited to farming. Major limitations are available
water capacity, plant-nutrient content, slope and-the hazard
of erosion, and poor workability where the clay is within
plow-depth. Most areas are in woodland, are idle, or are in
residential and other nonfarm uses.

This land, particularly where it has been disturbed or
graded, is severely limited and at times dangerous for some
uses. The clay flows, slumps, or slides when wet, particularly
under pressure or load, so it squeezes out from beneath
building foundations, allowing footings or basement to crack
and settle, and in extreme cases causing severe damage.
Banks and fills of this material have been known to collapse,
causing serious and expensive damage to property and even
injury and death in instances.

Loamy and clayey land, 0 to 5 percent slopes (LyB).—
This land is difficult to farm because of its complex nature,
so only a very small acreage is farmed. The hazard of erosion
is severe unless the surface is well protected. Capability
unit I1Te-42; woodland subclass 3c.

Loamy and clayeyland, 5 to 15 percentslopes (LyD).—
Little or none of this land is used in farming. The hazard of
erosion is severe unless the surface is well protected. Limited
grazing is possible in some areas, but the land is better suited
to woodland and-to wildlife habitat. Capability unit VIe-2;
woodland subclass 3c.

Loamyandclayeyland,15to30 percent slopes (LYE).—
This land is severely limited for all purposes by its physical
characteristics, the slope, and by the very severe hazard of
erosion. It can be used only as woodland and wildlife habitat.
Capability unit VIIe-2; woodland subclass 3c.

Manor Series

The Manor series consists of deep, well-drained to some-
what excessively drained, gently sloping to steep soils
on the Piedmont Plateau. These soils formed in materials
deeply weathered in place from acid crystalline rocks,
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mostly mica schists, and consequently they contain large
amounts of mica. They are on large areas of hilly uplands,
and are the most extensive soils in the survey area. The
native vegetation is mixed upland hardwoods, mainly oaks.
Virginia pine has invaded some areas. :

In a representative profile the surface layer is brown
or dark-brown loam about 8 inches thick. The subsoil, about
15 inches thick, is yellowish-red and strong-brown, friable
micaceous loam. The underlying material from a depth of 23
inches to 56 inches is multicolored, very friable, disintegrated
micaceous rock of fine sandy loam texture. '

Manor soils are easy to work. They are moderately
permeable to moderately rapidly permeable and have moder-
ate avdilable water capacity. They are among the most sus-
ceptible to erosion in the Harford County Area, but they
are suited to farming and to many nonfarm uses. Slope, the
hazard of erosion, and stoniness are slight to severe limita-
tions.

Representative profile of Manor loam, 8 to 15 percent
slopes, moderately eroded, in a cultivated area on Grafton
Shop Road, near Forest Hill:

Ap—O0 to 8 inches, brown or dark-brown (7.5YR 4/4) loam; weak,
fine, granular structure; very friable; many roots; common fine
mica flakes; medium acid; clear, smooth boundary.

B2—8 to 18 inches, yellowish-red (5YR 5/6) loam; weak, fine,
subangular blocky structure; friable, very slightly sticky; many
roots; many fine mica flakes; strongly acid; gradual, smooth
boundary. i

B3—18 to 23 inches, strong-brown (7.5YR 5/6) loam; very weak,
fine, subangular blocky structure; friable; few roots; many
mica flakes; strongly acid; clear, wavy boundary.

C—23 to 56 inches, highly variegated fine sandy loam; rock-con-
trolled structure; very friable; few roots in upper part; highly
micaceous; strongly acid.

The solum ranges from about 15 to-24 inches in thickness. Depth
to bedrock ranges from about 6 to more than 10 feet. Content of
mica flakes is characteristic of all horizons and increases in
“quantity with increasing depth. Many places are about 15 to 25
percent flat fragments of weathered mica schist, mostly less than
3 inches long. Angular fragments of hard white quartzite, remnants
of quartzite intrusions, occur in thin seams and in places are
scattered on and near the surface. Many areas are very stony.
Ur}(liess the soil is limed, reaction is strongly acid or very strongly
acid.

The A horizon has a hue of 10YR to 5YR, value of 4 or 5, and
chroma of 2 to 4. It is loam or channery loam.

The B horizon has a hue, commonly 5YR, but in places 7.5YR
and 2.5YR, value of 4 or 5, and chroma of 4 to 8. This horizon is
loam or light silt loam, or their channery analogues.

The C horizon is highly variegated but is dominantly brown,
yellow, and yellowish red. This horizon is loam or fine sandy loam.
The A, B, and Chorizons do not differ significantly in clay content.

Manor soils do not closely resemble any other soils of the Harford
County Area. They are closely associated with Brandywine soils,
but they generally are redder, contain fewer coarse fragments, and
have a much higher mica content. They formed in the same general
kind of micaceous material as Chester, Elioak, Glenelg, and
Glenville soils, but all of those soils contain more clay in the B
hO{izon. They also have better natural drainage than Glenville
soils.

Manor loam, 3 to 8 percent slopes, moderately eroded
(MbB2).—In most areas this soil has lost part of its original
surface layer. In a few areas it is more severely eroded, and
scattered shallow gullies have formed. Included in mapping
are small areas where the subsoil is less red and more brown
than the one described in the representative profile and areas
in which the subsoil and underlying material contain moder-
ate quantities of fine and very fine gravel. Also included-are a
few nearly level areas and wooded areas that have not been
significantly eroded.

The soil is suited to commonly grown crops and to pasture,

orchards, and woodland, but is one of the more easily eroded
soils of the survey area. If it is well protected and well
managed, however, the hazard of further erosion is only
moderate. Farming on the contour is effective in controlling
erosion, particularly if properly installed sodded waterways
are used to collect and dispose of surface runoff after heavy
rains. Keeping tillage to a minimum and using a cover crop
and crop residue to protect the surface between cropping
seasons are essential. -Capability unit IIe-25; woodland
subclass 2o. .

Manor loam, 8 to 15 percent slopes, moderately
eroded (MbC2).—This soil has the profile described as
representative of the series. In most areas it has lost part of
the original surface layer, and some shallow gullies have
formed. Included in mapping are small areas where the
subsoil is less red and more brown than the one described in
the representative profile, and some wooded areas that have
not been significantly eroded.

The hazard of erosion is severe if the soil is tilled and
is not well protected. Contour stripcropping in narrow
strips, particularly if combined with a suitable crop rotation,
is effective in conserving soil and water. Sodded waterways
are needed to intercept and dispose of surface runoff after
heavy rains. Keeping tillage to a minimum and using cover
crops and crop residues to protect the surface between
cropping seasons are essential.

This soil is well suited to hay, pasture, and sodded or-
chards. Tt is suited to woodlands, but erosion is a hazard. The
greater than average ecrodibility of this soil must be con-
sidered. Most areas have been put to more intensives uses.
Capability unit I1le-25; woodland subclass 2r.

Manor loam, 8 to 15 percent slopes, severely eroded
(MbC3).—This soil has lost most or all of its. original
surface layer. The plow layer mostly is what was once sub-
soil material. It is dominantly yellowish red, and many mica
flakes are evident. Gullies are fairly common (fig. 8), some
of which extend deeply into the friable, highly micaceous
underlying material, which generally is at a depth of about
15 inches.

The hazard of further erosion is severe, and the scil gener-
ally is not suited to cultivated crops. Intensive soil-conser-
ving measures are needed if the soil is to be tilled. Contour
stripcropping is effective if the strips are appropriately
narrow and a suitable crop rotation is used.

This soil is better suited to hay, pasture, sodded orchards,
or woodland than to tilled crops. Woodland furnishes wood
crop products, wildlife habitat, and watershed protection.
Capability unit IVe-25; woodland subclass 2r.

Manor loam, 15 to 25 percent slopes, moderately
eroded (MbD?2).—This soil has lost-a large part of the
original surface layer through erosion. Plowing to normal
depth turns up part of the yellowish-red subsoil in places and
freshly worked areas appear spotted. Included in mapping
are shallow and deep gullies and wooded areas that have not
been significantly eroded.

The hazard of further erosion is severe, and the soil gener-
ally is not suited to cultivated crops. Intensive soil-con-
serving measures are needed if the soil is to be tilled. Con-
tour stripcropping is effective if strips are appropriately
narrow and a suitable crop rotation is used.

This soil is better suited to hay, pasture, sodded orchards,
or woodland than to tilled crops. Woodland furnishes wood
crop products, wildlife habitat, and watershed protection.
Capability unit IVe-25; woodland subclass 2r.
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Figure 8.—Strongly sloping, severely eroded Manor loam.

Manor loam, 15 to 25 percent slopes, severely eroded
(MbD3).—In most places this soil has lost all of its original
surface layer and the plow layer is what was once subsoil
material. It is dominantly yellowish red, and many mica
flakes are evident, Undisturbed subsoil is exposed on the
surface in many places. Gullies are common, many of which
extend deeply into the very friable, highly micaceous under-
lying material, which, between gullies, 1s at a depth of about
15 inches.

This soil generally is not suited to cultivated crops. It is
suited to limited hay production and to limited grazing
of carefully managed pasture. Some areas are suited to
sodded orchards. Many are suited to wood crops, wildlife
habitat, and watershed protection. Capability unit VIe-3;
woodland subclass 2r.

Manor channery loam, 3 to 8 percent slopes, moder-
ately eroded (McB2).—This soil has a profile similar to
that described as representative of the series, but throughout
it contains flat fragments of weathered mica schist, mostly
less than 3 inches in length. Content of these channery
fragments averages between 15 and 25 percent and gener-
ally increases with increasing depth. Depth to bedrock
is less, on the average, than in the nonchannery Manor loams,
but is still at least 6 feet. Most areas of this soil have lost
a part of the original surface layer. Included in mapping

are a few severely eroded spots and shallow gullies and some
wooded areas that have not been significantly eroded.

Unless well protected, this is one of the more easily eroded
soils of the survey area. If it is well managed, however, the
hazard of further erosion is only moderate. The channery
mica schist is abrasive to farm implements and interferes
with the preparation of a fine seedhed.

The soil is suited to commonly grown crops, pasture, or-
chards, and woodland. Farming on the contour is effective in
checking erosion, particularly if properly installed water-
ways are used to collect and dispose of surface runoff after
heavy rains. Ileeping tillage to a minimum and using cover
crops and crop residues to protect the surface between crop-
ping seasons are essential. Capability unit ITe-25; woodland
subclass 2o0.

Manor channery loam, 8 to 15 percent slope, moder-
ately eroded (McC2).—This soil has a profile similar to
that described as representative of the series, but throughout
it contains flat fragments of weathered mica schist, mostly
less than 3 inches in length. Content of these channery
fragments averages between 1 and 25 percent and gener-
ally increases with increasing depth. Depth to bedrock is
less, on the average, than in the nonchannery Manor loams,
but is still at least 6 feet. Most areas of this soil have lost a
part of the original surface layer. Included in mapping are
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shallow gullies and wooded areas that have not been sig-
nificantly eroded. Some small areas have been graded or
otherwise disturbed.

Unless well protected, this is one of the more easily eroded
soils of the county. The hazard of erosion is severe if it is
tilled. The channery mica schist is abrasive to farm imple-
ments and interferes with the preparation of a fine seedbed.
Contour stripcropping, particularly in narrow strips and
combined with a suitable crop rotation, is effective in con-
serving soil and water. Sodded waterways are neceded to
intercept and dispose of surface runoff after heavy rains.
Keeping tillage to a minimum and using cover crops and
crop residues to protect the surface between cropping seasons
are essential,

This soil is well suited to hay, pasture, and sodded or-
chards. It is suited to woodland, but its erodibility has to be

considered in management. Most areas have been put to

more intensive uses. Capability unit IIIe-25; woodland
subclass 2r.

Manor channery loam, 8 to 15 percent slopes, severely
eroded (McC3).—This soil has lost most or all of its original
surface layer. The plow layer chiefly is subsoil material. It
is dominantly yellowish red and is about 15 percent or more
flat fragments of schist. Erosion causes these rock fragments
to accumulate on the surface of the soil and in rills and gul-
lies. Gullies are fairly common, some of which extend deeply
into the friable, channery and highly micaceous underlying
material that generally is at a depth of about 15 inches.

The channery mica schist is abrasive to farm imple-
ments and interferes with the preparation of a fine seedbed.
The hazard of further erosion is very severe, and the soil
generally is not suited to cultivated crops. Intensive soil-
conserving measures are needed if the soil is to be tilled.
Contour striperopping is effective if strips are appropriately
-narrow and a suitable crop rotation is used.

This soil is better suited to hay, pasture, sodded orchards,
or woodland than to tilled crops. Woodland furnishes wood
crop products, wildlife habitat, and watershed protection.
Capability unit IVe-25; woodland subclass 2r.

Manor channery loam, 15 to 25 percent slopes, mod-
erately eroded (McD2).—This soil has lost a large part of
its original surface layer. Plowing to normal depth turns up
part of the  yellowish-red subsoil in places, and freshly
worked areas appear spotted. Included in mapping are
shallow and deep gullies and wooded areas that have not been
significantly eroded.

The plow layer is about 15 percent or more flat fragments
of schist that are abrasive to farm implements and interfere
with the preparation of a fine seedbed. The hazard of further
erosion is very severe, and -the soil generally is not suited
to cultivated crops. Intensive soil-conserving measures are
needed if the soil is to be tilled. Contour stripcropping
is effective if strips are appropriately narrow and a suitable
crop rotation is used.

This soil is better suited to hay, pasture, sodded orchards,
or woodland than to tilled crops. Woodland furnishes wood
crop products, wildlife habitat, and watershed protection.
Capability IVe-25; woodland subclass 2r.

Manor channery loam, 15 to 25 percent slopes, se-
verely eroded (McD3).—This soil has lost all of its original
surface layer in most places. The plow layer is dominantly
yellowish-red subsoil material that is about 20 percent or
more flat fragments of schist. Undisturbed subsoil is exposed
in places. Erosion causes the channery schist to accumulate

on the surface of the soil, in gull.ies, and on the lower parts
of slopes. Gullies are common, many of which extend into
the very friable, channery and highly micaceous underlying’

material which, between gullies, 1s at a depth of about 15

inches.

This soil generally is not suited to cultivated crops. It is
suited to limited hay production and to limited grazing
of carefully managed pasture. Some areas are suited to
sodded orchards. Many are suited to trees for wood crop
production, wildlife habitat, and watershed protection.
Capability unit VIe-3; woodland subclass 2r. _

Manor very stony loam, 25 to 45 percent slopes
(MdE).—This soil has a profile similar to the one de-
scribed as representative of the series, but it is very stony and
is somewhat less deep over bedrock. The stones are commonly
of mica schist or granitized schist. They are more than 1
foot in diameter, and on the average less than 30 feet apart.
Some of the stones are hard white quartzite. Included in
mapping are small areas where the stones are mostly slabs

of hard black slate, and other areas where the underlying

material is largely shattered gneiss. Also included are a few
acres where the slope is more than 45 percent. Some of the
rougher areas contain large boulders and a few outcrops of
hard bedrock. .

This soil is well suited to woodland, which furnishes
wood crop products, good wildlife habitat, and watershed
protection. It is too steep and much too rough and stony for
cultivated crops or improved pasture. Capability unit VIIs-3;
woodland subclass 2r.

Manor soils, 25 to 45 percent slopes (MfE).—This
mapping unit consists of all of the steep, nonstony soils of
the Manor series in the Harford County Area. In general,
these soils have a profile similar to that described as represen-
tative of the series, but they are only about 15 inches deep
over the very friable, micaceous underlying material. They
are nearly free of rock fragments in many places, but in
others they are as much as 30 percent flat fragments of
weathered mica schist. Some areas are gradations between
these two conditions. Included in mapping are a few small
arcas where the slope is more than 45 percent.

- Most areas remain under woodland cover, but where the
land has been cleared, most commonly for grazing, there
have been moderate to severe losses of soil through erosion.
These soils generally are not suited to cultivated crops. They
are suited, in a limited way and under very careful manage-
ment, for hay or pasture. Some areas are suited to sodded
orchards. Wooded areas should remain so, for wood crop
production, wildlife habitat, and watershed protection.
Capability unit VIe-3; woodland subclass 2r.

Manor and Glenelg very stony loams, 3 to 15 percent
slopes (MgC).—This mapping unit is about two-thirds
Manor very stony loam and one-third Glenelg very stony
loam. Some areas consist of both soils, and others of only one.
Each soil has a profile similar to the one described as rep-
resentative of its respective series, but is very stony and in
most areas has not been eroded significantly. Stones, com-
monly mica schist or granitized schist, are on the surface
and throughout the soil. They are more than 1 foot in dia-
meter and, on the average, less than 30 feet apart. Some of
these stones are hard, white quartzite. Included in mapping
are small areas where the underlying material consists largely
of shattered gneiss.

These soils are better suited to woodland than to other
uses. Unless most of the stones are removed, cultivation is
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impractical. If some stones are removed, hay crops and pas-
ture can be managed. Most areas are still in woodland, which
produces timber and furnishes good wildlife habitat and
watershed protection. Capability unit VIs-3; woodland
subclass 2r.

Manor and Glenelg very stony loams, 15 to 25 percent
slopes (MgD).—This mapping unit is about three-fourths
Manor very stony loam and about one-fourth Glenelg very
stony loam. Each soil has a profile similar to the one described
as representative of its respective series, but it is very stony.
Stones, commonly of mica schist or granitized schist, are on
the surface and throughout the soil. They are more than 1
foot in diameter, and on the average, less than 30 feet apart.
Some of these stones are hard, white quartzite. Included in
mapping are small areas where the stones are mostly slabs of
hard black slate, and other areas where the underlying ma-
terial consists largely of shattered gneiss.

These soils are well suited to woodland. They are some-
what limited by slope. Cultivation is entirely impractical.
If some stones are removed, hay crops and pasture can be
managed. Most areas are still in woodland, which produces
timber and furnishes wildlife habitat and watershed pro-
tection. Capability unit VIs-3; woodland subclass 2r.

Matapeake Series

The Matapeake series consists of deep, well-drained,
nearly level and gently sloping soils on broad, smooth up-
lands of the Coastal Plain. These soils formed in old deposits
of loamy material and underlying older, coarser textured
sediment. The native vegetation is mixed upland hardwoods.

In a representative profile the surface layer is brown or
dark-brown silt loam about 9 inches thick. The upper 23
inches of the subsoil is firm yellowish-brown and brown heavy
silt loam and light silty clay loam that is rather sticky when
wet. The lower 8 inches, transitional to the underlying ma-
terial, is yellowish-brown friable loam that contains a few
fine mica flakes. The underlying material from a depth of
40 inches to 60 inches is stratified friable fine sandy loam that
containg mica; it is strong brown in the upper 14 inches and
yellowish red in the lower 6 inches.

Matapeake soils are fairly easy to work if the moisture
content is favorable. They are moderately permeable and
have high available water capacity. They have few limita-
tions, for either farm or nonfarm uses, except for slope and
the accompanying hazard of erosion.

Representative profile of Matapeake silt loam, 2 to 5
percent slopes, in an idle area about 1 mile southeast of
Aberdeen:

Ap—O0 to 9 inches, brown or dark-brown (10YR 4/3) silt loam;
moderate, medium, granular structure; friable, slightly sticky;
many roots; medium acid; abrupt, smooth boundary.

B21t—9 to 25 inches, yellowish-brown (10YR 5/4) heavy silt loam;
moderate, fine and medium, subangular blocky structure; firm,
slightly sticky and slightly plastic; common roots; thin, mostly
discontinuous clay films; strongly acid; gradual, smooth
boundary.

B22t—25 to 32 inches, brown (7.5YR 5/4) light silty clay loam;
moderate, medium and coarse, subangular blocky structure;
firm, sticky and plastic; few roots; thin, continuous clay films;
strongly acid; clear, wavy boundary.

IIB3—32 to 40 inches, yellowish-brown (10YR. 5/4) loam; weak,
medium and coarse, subangular blocky structure; friable,
slightly sticky and slightly plastic; few fine mica flakes;
strongly acid; gradual, wavy boundary.

ITIC1—40 to 54 inches, strong-brown (7.5YR 5/6) fine sandy loam;
stratified; friable; few, fine, black (10YR 2/1) concretions;
some fine mica; very strongly acid; gradual, wavy boundary.

II1C2—54 to 60 inches, yellowish-red (5YR 5/6) fine sandy loam;
massive; friable; few, fine, smooth quartz pebbles; common
fine mica flakes; very strongly acid.

The solum ranges from about 26 to 40 inches in thickness.
Bedrock is at an undetermined great depth. Fine smooth quartz
pebbles are in the C horizon in places. The presence or absence of
mica in the C horizon does not characterize the series. Unless the
soil is limed, reaction of the solum is strongly acid or very strongly
acid, and acidity commonly increases with increasing depth. The C
horizon is extremely acid in places.

The A horizon has a hue of 10YR or 2.5Y, value of 3 to 6, and
chroma of 1 to 4. Only the thin Al horizon of an undisturbed
profile has value of 3 and chroma of 1. Only the A2 horizon, where
present, has value of 6.

The B horizon has a hue of 10YR or 7.5YR, value of 4 or 5, and
chroma of 4 or 6, or rarely 8. This horizon is silt loam or silty clay
loam, but the B3 horizon, not present in all profiles, is loam, sandy
loam, or fine sandy loam.

The C horizon varies widely in color and texture, depending on
the nature of the unconforming material. Hue ranges from 5YR to
5Y, the value is commonly 4 to 7, and the chroma commonly 3 to 8.
This horizon ranges from fine sandy loam to sand. In places where
the C horizon is loamy sand or sand, the transition from the Bt
horizon is more than 5 inches.

Matapeake soils resemble Chester, Glenelg, Elsinboro, and
Sassafras soils. They are not stratified like Elsinboro soils and are
much deeper over bedrock than Chester, Elsinboro, and Glenelg
soils. They have a much higher silt content and much lower sand
content in the solum than Sassafras soils. They formed in the same
general kind of loamy sediment as Chillum soils, which are only
moderately deep over a hard, commonly gravelly substratum, and
as the moderately well drained Beltsville and Mattapex soils and
the poorly drained Leonardtown and Othello soils.

Matapeake silt loam, 0 to 2 percent slopes (MkA).—
This soil has a profile similar to that described as representa-
tive of the series, but the silt loam plow layer is commonly a
little thicker. Included in mapping are a few acres where the
silty clay loam subsoil extends to a depth of more than 50
inches and the underlying material dominantly is more -
loamy than sandy. Also included are areas where there
are accumulations of silt on the surface. Some small areas
have been filled or otherwise disturbed.

The soil is suited to all crops commonly grown in the
survey area. It has no serious limitations for farming. Good
management includes the application of fertilizer, lime, and
manure; minimum tillage; and the use of a cover crop or
crop residue to protect the surface between cropping sea-
sons. Capability unit 1-4; woodland subclass 3o.

Matapeake silt loam, 2 to 5 percent slopes (MkB).—
This soil has the profile déescribed as representative of the
series. Included in mapping are areas where the loamy
material extends to a depth of more than 50 inches and
a few acres where a moderate amount of surface soil has
been lost through erosion. Some small areas have been filled
or otherwise disturbed.

This is an excellent soil, limited for farming only by a
moderate hazard of erosion. Management needs include
fertilizers, lime, and manure; minimum tillage; the use of
cover crops or crop residue to protect the surface between
cropping seasons; and the use of a suitable crop rotation.
Sodded waterways and well-constructed outlets are needed
to collect and dispose of surface runoff water. Capability
unit ITe-4; woodland subclass 3o.

Mattapex Series

The Mattapex series consists of deep, moderately well
drained, nearly level and gently sloping soils on broad,
smooth uplands and in slight depressions within areas of
other soils of the Coastal Plain. These soils formed in old
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deposits of loamy material over older, coarser sediment. The
native vegetation is mixed water-tolerant hardwoods.

In a representative profile the surface layer is brown or
dark-brown silt loam about 7 inches thick. The yellowish—
brown subsoil extends to a depth of about 38 inches. In
sequence from the top, the upper 4 inches of subsoil is friable,
heavy silt loam that is slightly sticky when wet; the next 27
inches is firm, light silty clay loam mottled with grayish
brown and strong brown in the lower 15 inches. It is sticky
when wet. The underlying material from a depth of 38 inches
to 60 inches is yellowish-brown, mottled, firm loam.

Mattapex soils are fairly easy to work if the moisture
content is favorable. They are moderately wet in spring and
rather slow to warm up, so planting occasionally is delayed.
These soils are moderately slowly permeable, and seasonally
they have a free water table within a depth of about 2 feet.
Available water capacity is high. Mattapex soils have moder-
ate to severe limitations for many nonfarm uses.

Representative profile of Mattapex silt loam, 0 to 2 percent
slopes, in a rewooded area about 114 miles east of Aberdeen:

Ap—0 to 7 inches, brown or dark-brown (10YR 4/3) silt loam;
moderate, medium, granular structure; friable; many roots;
strongly acid; abrupt, smooth boundary.

B1—7 to 11 inches, yellowish-brown (10YR 5/4) heavy silt loam;
weak, fine, subangular blocky structure; friable, slightly sticky;
common roots; very strongly acid; gradual, wavy boundary.

B21t—11 to 23 inches, yellowish-brown (10YR 5/6) light silty clay
loam; moderate, medium, subangular blocky structure; firm,
sticky and slightly plastic; common roots; thin, discontinuous
clay films; very strongly acid; gradual, wavy boundary.

B22t—23 to 38 inches, yellowish-brown (10YR 5/4) light silty clay
loam; many, medium, distinct mottles of grayish brown
(2.5Y 5/2) and strong brown (7.5YR 5/6); moderate, medium,
subangular blocky structure; firm, sticky and plastic; few
roots; thin, discontinuous clay films; very strongly acid;
gradual, smooth boundary.

IIC—38 to 60 inches, yellowish-brown (10YR 5/4) loam; many,
medium and coarse, distinct mottles of grayish brown (2.5Y
5/2) and yellowish brown (10YR 5/6); massive; firm, slightly
sticky; very strongly acid.

The solum ranges from about 30 to 40 inches in thickness.
Bedrock is at an undetermined great depth. The solum essentially
is free of coarse fragments, but fine smooth quartz pebbles are in the
C horizon in places. Unless the soil is limed, reaction is strongly
acid to extremely acid, and acidity commonly increases with
incrffislasing depth. The matrix hue is 10YR or 2.5Y throughout the
profile.

The A horizon has a value of 3 to 5 and chroma of 1 to 4. Only the
thin Al horizon of an undisturbed profile has value of 3 and
chroma of 1.

The B horizon has a matrix value of 5 or 6 and matrix chroma of
4 to 8. Mottles in chroma of 2 or less are in the lower part of the B
horizon, but characteristically are absent in the B1 horizon or in the
upper 10 inches of the Bt horizon. Some high-chroma mottling is
also in the B horizon in places. This horizon is silt loam or silty
clay loam. :

The C horizon is similar in color to the lower part of the B

horizon. It commonly is loam, sandy loam, or fine sandy loam. In
places where this horizon is sand or loamy sand, the transition from
the Bt horizon is more than, 5 inches.
_ Mattapex soils resemble Delanco, Keyport, and Woodstown soils
in color, morphology, and natural drainage. They contain less clay
in the B horizon than Keyport soils, contain less sand and coarse
fragments in the B horizon than Delanco soils, and contain much
more silt and less sand in the solum than Woodstown soils. They are
much deeper over bedrock than Delanco soils. They formed in the
same general kind of loamy sediment as the well drained Chillum
and Matapeake soils, the moderately well drained Beltsville soils,
which have a fragipan, and the poorly drained Leonardtown and
Othello soils.

Mattapex silt loam, 0 to 2 percent slopes (MIA).—
This soil has the profile described as representative of the

series. Included in mapping are a very few acres where the
surface layer is a little more sandy than is typical.

Erosion generally is not a hazard. The soil is wet in winter
and spring and does not warm up early. Drainage improve-
ment is necessary for some crops, particularly early planted
ones. Such perennial crops as alfalfa are subject to damage
by frost heaving in winter and early in spring. Either tile or
ditches are effective in improving drainage. In places it is
necessary to intercept and divert runoff from higher adjacent
soils. Capability unit IIw-1; woodland subclass 3o.

Mattapex silt loam, 2 to 5 percent slopes (MIB).
This soil has a profile similar to the one described as rep-
resentative of the series, but the surface layer is somewhat
thinner. Included in mapping are a few small areas where the
surface layer is a little more sandy than typical and some
scattered moderately eroded areas. Also included are a few
areas where the slope is more than 5 percent.

The soil is suited to most crops and to pasture, woodland,
and wildlife habitat. It is not well suited to perennial crops
that are damaged by frost heaving. The hazard of erosion is
moderate, and this generally. is more important in farming
than impeded internal drainage. Artificial drainage may be
needed for some crops, particularly early planted ones. A
winter cover crop should be grown or crop residue left on the
surface between cropping seasons to control erosion. Capa-
bility unit ITe-16; woodland subclass 3o0.

Montalto Series

The Montalto series consists of deep, well-drained, nearly
level to moderately sloping soils, mostly on rolling uplands of
the Piedmont Plateau. These soils formed in materials deeply
weathered in place from dark-colored basic rocks, chiefly
diabase and gabbro. The native vegetation is mixed hard-
woods, dominantly oaks, but includes high base feeders, such
as black walnut and black locust.

In a representative profile the surface layer is silt loam
about 11 inches thick. It is dark brown in the upper 4 inches
and reddish brown in the lower 7 inches. The subsoil, about
47 inches thick, is dominantly firm reddish-brown and
dark-red silty clay that is sticky and plastic when wet. The
underlying material, from a depth of 58 inches to 74 inches,
is red friable silt loam that is streaked with yellow. Hard
diabase bedrock is at a depth of 74 inches. Weathered dia-
base stones occur throughout the profile.

Nonstony Montalto soils are fairly easy to work at a
favorable moisture content, unless the sticky subsoil is
penetrated. These soils are moderately slowly permeable.
They have high available water capacity and fairly high
natural content of basic plant nutrients. In areas not too
sloping or too stony, they are well suited to farming. Mon-
talto soils are limited for some nonfarm uses by moderately
slow permeability, by slope and the hazard of erosion, and
locally by stoniness.

Representative profile of Montalto very stony silt loam,
in a wooded area of Neshaminy and Montalto very stony
silt loams, 0 to 15 percent slopes, on the east side of U.S.
Highway 1, south.of Bel Air:

Al—0 to 4 inches, dark-brown (7.5YR 3/2) silt loam; weak,
medium, granular structure; friable, slightly sticky; many
roots; many diabase stones; medium acid; clear, smooth
boundary.

A2—4 to 11 inches, reddish-brown (5YR 4/4) silt loam; moderate,
coarse, granular structure; friable, slightly sticky and slightly
plastic; many roots; many diabase stones; medium acid; clear,
smooth boundary.
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B1l-11 to 15 inches, red (2.5YR 4/6) silty clay loam; moderate,
medium, subangular blocky structure; firm, sticky and slightly
plastic; common roots; many diabase stones; medium acid;
clear, smooth boundary.

B21t—15 to 38 'inches, reddish-brown (2.5YR 4/4) silty clay;
moderate, medium, blocky structure; firm, sticky and plastic;
common roots; reddish-brown (5YR 4/4) distinct clay films;
many diabase stones; medium acid; gradual, wavy boundary.

B22t—38 to 58 inches, dark-red (2.5YR 3/6) silty clay; modera(e,
medium, subangular blocky structure; firm, sticky and plastic;
very few roots; weak-red (10R 4/4) prominent clay films; many
diabase stones; medium acid; gradual, wavy boundary.

C—58 to 74 inches, red (2.5YR 4/8) silt loam, streaked with yellow
(10YR 7/6); rock-controlled structure; friable, slightly sticky;
few diabase stones; slightly acid; abrupt, wavy boundary.

R—74 inches, hard diabase.

The solum ranges from about 40 to 60 inches in thickness. Depth
to bedrock ranges from about 5 feet to 12 feet. Subangular pebbles
of weathered rock range to as much as 10 percent in the upper part
of the solum and to as much as about 20 percent in the lower part
of the solum and in places in the C horizon. Stones and boulders are
common in many areas, and characteristically show exfoliate or
onion-type weathering. Reaction ranges from strongly acid to
slightly acid, and acidity commonly decreases with increasing depth.

The A horizon has a hue of 7.5YR or 5YR, value of 3 or 4, and
chroma of 2 to 4. Only the thin Al horizon of an undisturbed
profile has a value of 3.

The B horizon has a hue of 5YR to 10R, and in many places
becomes redder with increasing depth. The value is 3 or 4, and the
chroma is 4 to 8. This horizon is elay or silty clay in the finest part,
but is silty clay loam or clay loam that is low in sand in thin
subhorizons in many places.

The C horizon has a wide range of color. Most commonly it is red,
or red variegated with other colors. This horizon is loam, clay loam,
silt loam, or silty clay loam.

Montalto soils resemble Elioak soils in color, texture, and
natural drainage. In contrast they have a thicker solum, are not
micaceous, contain more bases, and are less acid. They formed in
the same general kind of residuum as Legore soils, which are thinner
and less red in color, and as the somewhat poorly drained Kelly
soils and the poorly drained Watchung soils.

Montalto silt loam, 0 to 3 percent slopes (MsA).—
This soil has the profile described as representative of the
series, but it contains few, if any, stones. In cultivated areas
the plow layer is brown or dark brown. Included in mapping
are a few acres that have surface washing and local accumu-
lations of loamy soil material in slight depressions. Some
small areas have been graded, filled, or otherwise disturbed.

The soil is well suited to all crops commonly grown in’

the survey area. It has no serious limitations for farming.
Good management includes appropriate applications of
fertilizer and manure, and in places lime, but the lime
requirement of the soil generally is low. Keeping tillage to
a minimum and using cover crops and crop residue to
protect the surface between cropping seasons are essential.
This is one of the better soils for farming in the Harford
County Area: Capability unit I-4; woodland subclass 2c.

Montalto silt loam, 3 to 8 percent slopes, moderately
eroded (MsB2).—This soil has a profile similar to that
described as representative of the series, but it contains few,
if any, stones. Most areas have been cultivated and have
lost a part of the original surface layer through erosion. The
plow layer is brown or dark-brown silt loam about 6 to 8
inches thick. Included in mapping are a few acres where the
surface layer is a little finer and more sticky than described,
local galled spots and shallow gullies, and a few wooded areas
that have not been significantly eroded.

This soil is limited in use for farming only by the moderate
hazard of erosion. It can be protected from further erosion
by fairly simple, easily applied soil-conserving measures.
Farming on the contour is effective, particularly if properly
installed sodded waterways are used to collect and dispose of

surface runoff after heavy rains. Between cropping seasons
the surface should be protected by a ‘cover crop or by crop
residue left in place. Capability unit ITe-4; woodland sub-
class 2c. :

Montalto silt loam, 8 to 15 percent slopes, moderately
eroded (MsC2).—This soil has a profile similar to that
described as representative of the series, but it contains few,
if any, stones. Most areas have been cultivated and have
lost a part of the original surface layer through erosion. The
plow layer is brown or dark-brown silt loam about 6 inches
thick. Plowing to normal depth turns up a part of the red
sticky subsoil in places, and freshly worked areas appear
spotted. Included in mapping are shallow gullies, a few acres
where the surface layer is a little finer textured and more
sticky than described, and a few wooded areas that have not
been significantly eroded. '

The hazard of erosion is severe if the soil is tilled. Inten-
sive soil-conserving measures are needed. Contour strip-
cropping, particularly if combined with a suitable crop
rotation, is effective in conserving soil and water. Sodded
waterways are needed to intercept and dispose of surface
runoff after heavy rains. Keeping tillage to a minimum and
using cover crops and crop residue to protect the surface
between cropping seasons are essential.

This soil is well suited to hay, pasture, and sodded or-
chards. It is also well suited to woodland, but most areas
have been put to more intensive uses. Capability unit IIle-4;
woodland subclass 2c.

Neshaminy Series

The Neshaminy series consists of deep, well-drained,
nearly level to steep soils of the Piedmont Plateau. These
soils formed in material deeply weathered in place from
semibasic rocks or mixed basic and acidie rocks. They are on
rolling to hilly uplands. The native vegetation is mixed
hardwoods that are dominantly oaks but includes high base
feeders, such as black walnut and black locust.

In a representative profile the surface layer is silt loam
about 9 inches thick. It is dark brown in the upper 4 inches
and brown in the lower 5 inches. The subsoil, about 40 inches
thick, is dominantly yellowish-red, friable silty clay loam in
the upper 19 inches and reddish-brown, firm clay loam in
the lower 21 inches. The subsoil is sticky when wet. The
underlying material, which extends from a depth of 49
inches to 64 inches, is variegated friable silt loam. Hard
diorite bedrock is at a depth of 64 inches.

Nonstony Neshaminy soils are easy to work at a favorable
moisture content, unless the sticky subsoil is penetrated.
Neshaminy soils are moderately permeable and have a high
available water capacity and a fairly high natural content of
basic plant nutrients. They are well suited to farming in
areas that are not too steep or too stony. Neshaminy soils
are limited for some nonfarm uses by slope and erosion, and
locally by stoniness.

Representative profile of Neshaminy silt loam in an
uneroded wooded included area in Neshaminy silt loam, 3 to
8 percent slopes, moderately eroded, on U.S. Highway 1
(bypass), just south of Bel Air:

A1—0 to 4 inches, dark-brown (10YR 3/3) silt loam; moderate,
medium, granular structure; friable, slightly sticky; many
roots; strongly acid; clear, smooth boundary.

A2—4 to 9 inches, brown (7.5YR 5/4) silt loam; weak, medium,

granular structure; friable, slightly sticky and slightly plastic;
many roots; strongly acid; clear, smooth boundary.
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B1—9 to 12 inches, brown or dark-brown (7.5YR 4/4) light silty
clay loam; moderate, medium, subangular blocky structure;
friable, sticky and slightly plastic; common roots; medium
acid; gradual, smooth boundary.

B21t—12 to 28 inches, yellowish-red (5YR 4/6) silty clay loam;
moderate and strong, medium, subangular blocky structure;
friable, sticky and slightly plastic; common roots; dark-brown
(10YR 3/3), discontinuous clay films; medium acid; gradual,
smooth boundary.

B22t—28 to 49 inches;, reddish-brown (5YR 4/4) clay loam;
moderate, medium, blocky structure; firm, sticky and plastic;
very few roots; brown or dark-brown (7.5YR 4/4), discontin-
uous clay films; medium acid; diffuse boundary.

C—49 to 64 inches, variegated reddish-yellow (5YR 6/6), brownish-
yellow (10YR 6/6), and black (10YR 2/1) silt loam; rock-con-
trolled structure; friable, slightly sticky; gritty; slightly acid;
abrupt, wavy boundary.

R—64 inches, hard, fine-grained diorite.

The solum ranges from about 36 to 54 inches in thickness. The
depth to bedrock ranges from about 4 to 10 feet. Angular pebbles of
hard quartzite and stones of quartzite or acidic and basic rock are
common in many areas. Reaction ranges from strongly acid to
slightly acid, and aciditﬁl commonly decreases with increasing depth.

The A horizon has a hue of 10YR or 7.5YR, a value of 3 to 5, and
a chroma of 2 to 4. Only the Al horizon in some undisturbed
profiles has a value of 3. .

The B horizon commonly has a hue of 7.5YR in the upper part,
but becomes redder with increasing depth and is 5YR or even
2.5YR in places. It has a value of 4 or 5 and a chroma of 4 to 8. This
horizon is mainly silty clay loam or clay loam. In places this soil
has a B3 horizon of sandy clay loam.

The C horizon has about the same color range as the B horizon,
but in many places it has variegated colors that cover a wider
range, 1particularly in hue, and it commonly contains some black
mineral material. This horizon is silt loam, loam, or sandy loam.

Neshaminy soils somewhat resemble Chester soils, but have a
thicker solum and a higher level of natural basic plant nutrients, are
less strongly acid, and in some places are redder in the lower part
of the solum. They are not so red as Elioak and Montalto soils and
do not have as much clay in the B horizon.

Neshaminy silt loam, 0 to 3 percent slopes (NeA).—
‘In wooded areas this soil has a profile like the one described
as representative of the ‘series, but most of the acreage of
this soil is in cultivated areas and the plow layer is brown
or dark grayish-brown silt loam about 8 to 10 inches thick.

This soil is well suited to all crops commonly grown in
the survey area. It has no serious limitations. Erosion is no
more than a slight hazard. Good management includes the

. application of fertilizer, lime, and manure; minimum tillage;
and a cover crop or crop residue to protect the surface in
winter. Capability unit I-4; woodland subclass 20.

Neshaminy silt loam, 3 to 8 percent slopes, moder-
ately eroded (NeB2).—In an uneroded wooded area this
soil has the profile described as representative of the series,
but in most areas it has been cultivated and has lost a part
of its original surface layer through erosion. The present
plow layer is brown or dark grayish-brown silt loam about
6 to 8 inches thick. Included in mapping are a few acres where
the surface layer is somewhat finer textured and stickier than
described, some local galled spots and shallow gullies, and
a few wooded areas, including the uncroded site of the
representative profile.

The only limitation in farming is the moderate hazard of
further erosion. The soil can be protected by fairly simple,
easily applied soil-conserving measures. Farming on the
contour is effective, especially if properly installed sodded
waterways are used to collect and dispose of surface runoff
after heavy rains. In winter, the surface should be protected

by a cover crop or by crop residues left in place. Capability
unit ITe-4; woodland subclass 20.

Neshaminy silt loam, 8 to 15 percent slopes, moder-
ately eroded (NeC2).—This soil has a profile generally like

the one described as representative of the series, but in most
areas it has been cultivated and has lost part of its original
surface layer through erosion. The present plow layer is
brown or dark grayish-brown silt loam about 6 inches thick.
A few shallow gullies have formed. Included in mapping
are a few acres where the surface layer is somewhat finer
textured and stickier than described and a few wooded areas
that have not been significantly eroded.

The hazard of further erosion is severe in areas that are
tilled regularly unless intensive soil-conserving measures
are applied. Contour stripcropping, particularly along with
a suitable crop rotation, is effective in conserving soil and
water. Sodded waterways are needed to intercept and
dispose of surface runoff after heavy rains. Plowing to
normal depth in places turns up part of the sticky subsoil.
Tillage should be kept to a minimum and the surface pro-
tected between cropping seasons by a cover crop or crop
residue.

This soil is well suited to cultivated crops, hay, pasture,
and sodded orchards. It is also well suited as woodland, but
most of the acreage is used more intensively. Capability
unit 1ITe-4; woodland subclass 2o.

Neshaminy and Montalto very stony silt loams, 0 to
15 percent slopes (NsC).—Some areas of this mapping
unit are entirely Neshaminy very stony silt loam, some are
entirely Montalto very stony silt loam, and some contain
both. Acreages of the two soils are about equal in the Harford
County Area. The Neshaminy soil has a profile like the one
described as representative of the Neshaminy series; but it
is very stony. The Montalto soil has the profile described
as representative of the Montalto series. Neither soil is
significantly eroded. Both are stony on the surface and
throughout the profile. The stones are commonly dark-colored
basic rock. They are more than .1 foot in diameter and on
the average, less than 30 feet apart. In the Neshaminy
soil some are light-colored acidic rock.

These soils are best suited to woodland. Cultivation is
impractical unless most of the stones are removed. Hay and
pasture can be grown if some stones are removed. Most areas
are still woodland, which produces timber and furnishes good
wildlife habitat and watershed protection. Capability unit
VIs-3; woodland subclass 2o.

Neshaminy and Montalto very stony silt loams, 15 to
25 percent slopes (NsD).—This mapping unit is about 75

‘percent Neshaminy very stony silt loam and 25 percent

Montalto very stony silt loam. Each soil has a profile similar
to the one described as representative of its respective series,
but each is very stony on the surface and throughout the
profile. The stones are dark-colored basic rock in the Mon-
talto soil and are commonly mixed dark-colored basic and
light-colored acidic rocks in the Neshaminy soil. They are
more than 1 foot in diameter and on the average, less than
30 feet apart. Neither soil is significantly eroded.

These soils are well suited as woodland, but slope is a
limitation in management. Cultivation is impractical. If
some stones are removed, hay and pasture can be grown.
Most areas are still woodland that produces timber and
furnishes wildlife habitat and watershed protection. Capa-
bility unit VIs-3; woodland subclass 2r.

Neshaminy and Montalto very stony silt loams, 25 to
45 percent slopes (NsE).—A little more than half of this
mapping unit is Neshaminy very stony silt loam, and the
rest is mostly Montalto very stony silt loam. Each soil has
a profile similar to the one described as representative of its
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respective series, but each is very stony on the surface and
throughout the profile and tends to be somewhat less deep
over bedrock. The stones are dark-colored basic rock in the
Montalto soil and are commonly mixed dark-colored basic
and light-colored acidic rocks in the Neshaminy soil. They
are more than 1 foot in diameter and no more than 30 feet
apart. In many places they are more closely spaced. In some of
the rougher areas there are large boulders and a few outerops
of hard bedrock. Included in mapping are some small areas
where subsoil drainage is somewhat impeded and a few
acres where the slope is more than 45 percent.

These soils are well suited to woodland, which produces
wood products and furnishes good wildlife habitat and water-
shed protection. They are too steep and much too rough
and stony for cultivated crops or improved pasture. Capa-
bility unit VIIs-3; woodland subclass 2r.

Othello Series

The Othello series consists of deep, poorly drained, nearly
level soils on upland interfluvial flats of the Coastal Plain.
These soils formed in old loamy deposits underlain by
coarser sediment. The native vegetation is wetland hard-
woods, mostly oaks, gums, red maple, and holly.

In a representative profile the surface layer is dark grayish-
brown silt loam about 7 inches thick. The subsoil is about
26 inches thick. It is friable grayish-brown silt loam in the
upper part and gray or greenish-gray silty clay loam in the
lower part. It has many prominent strong-brown and yellow-
ish-brown mottles and is sticky and plastic when wet. The
underlying material from a depth of 33 inches to 60 inches is
gray to light-gray friable fine sandy loam that is mottled
with yellowish red.

Othello soils are fairly easy to work if the moisture content
is favorable. The water table is seasonally at or very near
the surface, and the soil is slow to warm up in spring. These
soils are moderately slowly permeable. If artificially drained
they are well suited to farming. Drainage is only moderately
difficult. Available water capacity is high. Othello soils have
severe limitations for most nonfarm uses.

Representative profile of Othello silt loam, in an idle area
about 214 miles east of Aberdeen:

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) silt loam;
moderate, medium, granular structure; friable, slightly sticky;
many roots; medium acid; abrupt, smooth boundary.

B21tg—7 to 20 inches, grayish-brown (2.5Y 5/2) silt loam; many,
medium and coarse, prominent mottles of strong brown
(7.5YR 5/8) and yellowish brown (10YR 5/6), and few, fine,
distinct mottles of greenish gray (BGY 5/1); weak, fine,
subangular blocky structure; friable, sticky and plastic;
common roots; thin, discontinuous clay films; strongly acid;
gradual, smooth boundary.

B22tg—20 to 33 inches, gray (5Y 5/1) grading to greenish-gray
(5GY 6/1) silty clay loam; many, coarse, prominent mottles of
strong brown (7.5YR 5/6) ; very weak, thin, platy structure and
moderate, fine and medium, subangular blocky structure; firm,
sticky and plastic; few roots; thin, continuous clay films;
visibﬁa fine mica; very strongly acid; clear, smooth boundary.

IICg—33 to 60 inches, gray or light-gray (5Y 6/1) fine sandy loam;
many, coarse, prominent mottles of yellowish red (5YR 4/6);
massive; friable, slightly sticky; gritty; common fine mica
flakes; very strongly acid.

The solum ranges from about 24 to 40 inches in thickness.
Bedrock is at an undetermined great depth. Fine, smooth quartz
pebbles are in the C horizon in places. Unless the soil is limed,
reaction is strongly acid to extremely acid and acidity comimonly
increases with increasing depth. Matrix hue throughout the profile
ranges from 10YR to 5Y, or the color is neutral.

The A horizon has a value of 4 to 6 and chroma of 0 to 2. Only the
A2 horizon, where present, has value of 6.

The B horizon has a value of 5 to 7 and chroma of 0, 1, or 2.
Most mottling is in hue 10YR or 7.5YR, value of 5 or 6, and
chroma of 1 to 8, but most commonly 6. In places low-chroma
mottling is in hue 5GY. This horizon is silt loam or silty clay loam.

The C horizon has about the same color range as the B horizon.
This horizon is commonly loam, sandy loam, or fine sandy loam, but
in places part of it is sand or loamy sand. In these places the
transition from the Bt horizon is more than 5 inches.

Othello soils resemble Baile, Elkton, Fallsington, Kinkora,
Leonardtown, and Watchung soils in color and natural drainage.
They have a less clayey B horizon than Elkton, Kinkora, and
Watchung soils. They lack the large mica component of Baile and
Kinkora soils and do not have the fragipan of Leonardtown soils.
They have much more silt and much less sand in the solum than
Fallsington soils. They formed in the same general kind of loamy
sediment as Leonardtown soils, the well drained Chillum and
Matapeake soils, and the moderately well drained Beltsville and
Mattapex soils.

Othello silt loam (Ot).—This soil is nearly level.
Erosion is not a hazard. Loamy material has accumulated
in some slight depressions. Included in mapping are a few
acres where the slope is more than 2 percent. Some small
areas have been filled or otherwise disturbed.

If fieldwork can begin early in spring, general farm crops
and truck crops can be grown. For this purpose tile drains
or open ditches are needed to dispose of excess water. Iiven
in drained areas, such perennial crops as alfalfa are subject
to severe damage by frost heaving in winter. Row crops
commonly are grown in strips between ditches or tile lines,
and some farmers grade the surface slightly to facilitate
drainage toward these ditches or tiles. Most undrained areas
still support stands of water-tolerant hardwoods. Capa-
bility unit IIIw-7; woodland subclass 3w.

Sand and Gravel Pits

Sand and gravel pits (8a) are excavations from which sand
or gravel or other materials are removed, mainly for road
fill or other kinds of construction. Included in mapping are
large borrow pits from which soil is excavated, mainly for
fill. Also included in mapping are pits from which iron ore,
clay, or stone have been removed.

Possible uses for any of these areas must be determined
onsite at each location. Some areas can be used for further
exploitation, for water impoundments, or for solid waste
disposal. Capability unit VIIIs-4; woodland subclass not
assigned.

Sassafras Series

The Sassafras series consists of deep, well-drained, gently
sloping to steep soils dominantly on undulating uplands,
and on some short steeper slopes of the Coastal Plain. These
solls formed in old marine deposits ‘of sandy sediment
containing moderate amounts of silt and clay. The native-
vegetation is mixed hardwoods, mainly oaks. Virginia pine
has invaded in places.

In a representative profile the surface layer is brown to
dark-brown loam about 8 inches thick. The upper 26 inches
of the subsoil is dominantly strong-brown, friable light sandy
clay loam that is slightly: sticky when wet. The lower 6
inches is brown, friable sandy loam. The underlying material
to a depth of 60 inches is brown to dark-brown, loose loamy
sand.

Sassafras soils are easy to work unless they are wet.
They are moderately permeable and have moderate to high
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available_water capacity. They have few limitations, for
either farm or nonfarm uses, except for slope and the ac-
companying hazard of erosion.

Representative profile of Sassafras loam, 2 to 5 percent
slopes, moderately eroded, in an idle area south of Swan
Creek, about 1 mile east of Aberdeen:

Ap—O0 to 8 inches, brown or dark-brown (10YR 4/3) loam; moder-
ate, medium, granular structure; friable; many roots; medium
acid; abrupt, smooth boundary.

B1—S8 to 12 inches, brown (7.5YR 5/4) heavy sandy loam; weak,
medium, subangular blocky structure; friable; many roots;
strongly acid; gradual, smooth boundary.

B21t—12 to 22 inches, strong-brown (7.5YR 5/6) light sandy clay
loam; weak, medium, subangular blocky structure; friable,
slightly sticky and slightly plastic; common roots; thick,
continuous clay films;strongly acid; gradual, smooth boundary.

B22t—22 to 34 inches, brown (7.5YR 5/4) light sandy clay loam;
moderate, medium, subangular blocky structure; friable,
sticky and plastic; few roots; thick, continuous clay films;
very strongly acid; gradual, wavy boundary.

B3—34 to 40 inches, brown (7.5YR. 5/4) sandy loam; weak, fine and
medium, subangular blocky structure; friable; very few roots;
extremely acid; gradual, wavy boundary.

C—40 to 60 inches, brown or dark-brown (7.5YR 4/4) loamy sand;
single grained; loose; strongly acid.

The solum ranges from about 30 to 40 inches in thickness.
Bedrock is at an undetermined great depth. A few, fine, smooth
quartz pebbles are in the solum in places, and make up about 10 to
30 percent of the C horizon in places. Unless the soil is limed,
reaction is strongly acid to extremely acid and acidity commonly
increases with increasing depth.

The A horizon has a hue of 10YR or 7.5YR, value of 3 to 5, and
chroma of 1 to 4. Only the thin Al horizon of an undisturbed
pro]ﬁ]e has value of 3 and chroma of 1. The A horizon is sandy loam
or loam.

The B horizon has a hue most commonly of 7.5YR but in places
5YR; the value is 5 or 6, and the chroma is 4 to 8. This horizon most
commonly is sandy clay loam, but in places is loam and heavy sandy
loam. The transitional B3 horizon, where present, is sandy loam.

The C horizon has a hue of 10YR or 7.5YR, value of 4 to 6, and
chroma of 4 to 8. In most places this horizon is one color, but it is
variegated in a few places. This horizon ranges from sandy loam to
sand. In places where it is loamy sand or sand, the transition from
the Bt horizon is more than 5 inches.

Sassafras soils resemble Chester, Glenelg, Elsinboro, and Mata-
peake soils. They are not stratified like Elsinboro soils and are
much deeper over bedrock than Chester, Glenelg, and Elsinboro
soils. They have a much lower silt content and much higher sand
content in the solum than Matapeake soils. They formed in the
same general kind of marine sediment as the moderately well
drained Woodstown soils and the poorly drained Fallsington soils.

Sassafras sandy loam, 2 to 5 percent slopes, moder-
ately eroded (ShB2).—This soil has a profile similar to that
described as representative of the series, but the surface,
or plow, layer contains more sand, generally a little less clay,
and less silt than does the plow layer of Sassafras loam. In
most places this soil has lost a part of the original surface
layer through erosion, and a few places are severely eroded.
Some small areas have been filled, graded, or otherwise
disturbed.

This soil is well suited to nearly all commonly grown
crops. Fairly simple soil-conserving measures can be ap-
plied to control further erosion. Farming on the contour is
effective. Carefully graded and sodded waterways are needed
to collect and dispose of surface runoff after exceptionally
heavy rains. Crop rotations are appropriate. A cover crop or
crop residue left in place is needed to protect the surface
between cropping seasons. Capability unit Ile-5; wood-
land subclass 3o.

Sassafras sandy loam, 5 to 10 percent slopes, moder-
ately eroded (ShC2).—In most areas this soil has lost a
few inches of its original surface layer through erosion. There

are a few scattered shallow gullies and a few galled spots
where erosion has exposed or nearly exposed the subsoil.
Included in mapping are a very few acres where the surface
layer is mostly sand. Some small areas have been filled,
graded, or otherwise disturbed.

The hazard of erosion, particularly by washing, is severe.
If the soil is properly managed, it is well suited to hay,
pasture, and orchard crops. If slopes are long enough,
contour stripcropping, particularly if combined with a
suitable crop rotation, is effective in conserving both soil
and water. Cover crops and crop residue are needed to
protect the surface between cropping seasons. Capability
unit IIle-5; woodland subclass 3o. .

Sassafras loam, 2 to 5 percent slopes, moderately
eroded (SIB2).—This soil has the profile described as
representative of the series. In most areas the soil has lost a
few inches of its original surface layer through erosion, and
a few shallow gullies have formed. Most slopes are smooth
and fairly long, but locally slopes are short and irregular.
Included in mapping are small depressions and a few acres
that are more nearly level. .

Except for the moderate -hazard of erosion, this soil has
few limitations. It is well suited to most crops and uses. It
can be protected from further erosion damage by fairly
simple, easily applied soil-conserving measures. Farming on
the contour is effective, particularly if properly installed
sodded waterways are used to collect and dispose of surface
runoff after exceptionally heavy rains. A cover crop or crop
residue left in place is needed to protect the surface between
cropping seasons. Capability unit ITe-4; woodland subclass 30.

Sassafras loam, 5 to 10 percent slopes, moderately
eroded (SIC2).—In most areas this soil has lost 3 to 6 inches
of its original surface layer through erosion. Some gullies
have cut into, but not through, the subsoil, and there arc
some scattered galled spots. Included in mapping are areas
where the surface layer, particularly’ the subsoil, contains
more silt and less sand than described. Also included are
some small wooded areas that have been little affected by
erosion. Some small areas have been filled, graded, or other-
wise disturbed.

The hazard of further erosion is severe on this soil if it is
tilled. Intensive soil-conserving measures are neceded. If
slopes are long enough, contour stripcropping, particularly
if combined with suitable crop rotation, is effective in
conserving both soil and water. Sodded waterways are
needed to intercept and dispose of surface runoff after ex-
ceptionally heavy rains. Keeping tillage to a minimum and
using cover crops and crop residues to protect the surface
between cropping seasons are essential.

This soil is well suited to hay, pasture, and orchard crops.
Tt is also well suited to woodland, but most areas have been
put to more intensive use. Capability unit I1Te-4; woodland
subclass 3o.

Sassafras and Joppa soils, 10 to 15 percent slopes
(SsD).—This mapping unit contains either Sassafras soils or
Joppa soils, or in some places both. These soils are similar.
Joppa soils are gravelly throughout, whereas Sassafras
soils are not, and in places Sassafras soils are less
sandy than Joppa soils. They do not differ greatly in
use and management, Included in mapping are areas where
the underlying material is hard and brittle, a few acres that
have somewhat restricted subsoil drainage, and minor areas
where the soil is more loamy than is typical for either Sas-
safras or Joppa soils. Also included are areas that have
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been more or less severely eroded, and some gullies and
galled spots.

Slope and the severe hazard of erosion make these soils
generally not suited to cultivated crops. If these soils are
tilled, special protective measures are needed to control
further erosion. The soils are better suited to pasture, hay
crops, orchard crops, woodland, and wildlife habitat. Capa-
bility unit IVe-5; woodland subclass 3o.

Sassafras and Joppa soils, 15 to 30 percent slopes
(SsE).—This mapping unit consists of about equal parts of
Sassafras and Joppa soils. Joppa soils are gravelly, whereas
Sassafras soils are not. The two soils do not differ significantly
in use or management, particularly since both are strongly
sloping to steep. Included in mapping are sandy areas, loamy
areas, and areas where the subsoil or underlying material 1s
hard and brittle. Also included are areas where the subsoil is
very red, and some small areas that are not well drained.
Some areas have been graded or otherwise disturbed.

The hazard of erosion is so severe that cultivation should not
be attempted. The soils are better suited to pasture, orchard
crops, woodland, and wildlife habitat. Most areas of these
soils have at least some woodland cover. Capability unit
VlIe-2; woodland subclass 3r.

Stony Land, Steep

Stony land, steep (St) is mainly on heights above the
Susquehanna River, but occurs as small arcas elsewhere in
the Harford County Area, mainly on bluffs above streams
and ravines. It consists of areas that are much too stony and
too steep for normal soil development. Most stones are 1
to 2 feet in diameter, but some are larger boulders. They
are about 1 to 3 feet apart on the average. The kinds of
stones vary from area to area. The most common stones are
chlorite schist, granitized schist, and gneiss, but in some
places the stones mainly are gabbro, diorite, or related kinds.
Included in mapping are scattered areas of bedrock outcrop.
Most slopes are more than 45 percent, and some are as much
as 75 percent. In many places the terrain is rough and ir-
regular.

Stony land, steep, is not useful in farming. It produces
limited amounts of wood products, but woodland manage-
ment generally is impractical and uneconomic. This land fur-

.nishes habitat for some kinds of wildlife and has some
esthetic value. Capability unit VIIIs-1; woodland subclass
5x.

Swamp

Swamp (Sw) consists of small areas under fresh water all,
or nearly all, of the time. The soil material is mostly silt
in some areas and mostly sand in others, along with much
partly decomposed organic matter in most places.

Swamp is not used for farming. It is commonly wooded
with red maple, swamp magnolia, and ash. These trees are
considered mostly noncommercial, because growth and
quality are generally poor and woodland management is
generally impractical and uncconomical. Swamp is very good
habitat for some kinds of wildlife. Capability unit VIIw-1:
woodland subclass not assigned.

Tidal Marsh

Tidal marsh (Tm) consists of many small areas and a few
fairly large areas that are regularly covered by tidal waters.

These areas border parts of Chesapeake Bay and parts of
tidal streams and estuaries. The soil material ranges from
sand to clay and in some places it is peaty or mucky. Most
areas are high in salt, but a few are only brackish. In some
places the material contains sulfur compounds, and when
this material is drained and dried it is exceedingly acid.
The vegetation is marsh grasses and sedges and some salt-
tolerant herbs and low shrubs,

None of this land in its present condition is suited to
crops, pasture, or woodland. It provides habitat for a number
of kinds of wildlife, however, and along with its waterways,
provides outdoor recreation. Capability unit VIIIw-1;
woodland subclass not applicable.

Watchung Series

The Watchung series consists of deep, poorly drained,
nearly level to gently sloping soils of the Piedmont Plateau.
These soils formed in materials weathered in place from such
hard basic rocks as diabase. They are on upland flats-and in
depressions, in areas around the heads of drains, and on foot
slopes adjacent to minor drainageways, many of which
do not have channels, The native vegetation is mostly
water-tolerant oaks and other wetland hardwoods. Cleared
idle areas commonly support sedges, grasses, herbs, and
shrubs. : '

In a representative profile the surface layer is silt loam
about 12 inches thick. It is dark grayish brown in the upper
5 inches and grayish brown in the lower 7 inches. The upper
28 inches of the subsoil is firm, gray to light-gray and olive-
gray clay and heavy silty clay loam that is variously mottled
and mostly very sticky and very plastic when wet. The lower
8 inches is firm, strong-brown heavy silty clay loam that
has gray mottles. It is sticky when wet. The underlying
material to a depth of 78 inches is firm, greenish-gray, mot-
tled clay loam that is sticky when wet. '

Watchung soils are difficult to work because they are
sticky when wet, are hard and cloddy if dry, and in many
areas are very stony. They seldom are cultivated. The
water table is seasonally at, or very near, the surface, and
the soil is slow to warm up in spring. These soils are
slowly permeable. If they are artificially drained by a system.
of ditches, they are suited to improved pasture. Drainage is
slow and commonly difficult. Available water capacity
is high. Watchung soils have severe limitations for most
nonfarm uses.

Representative profile of Watchung silt loam, 0 to 3 per-
cent slopes, in an unimproved pasture near Berkeley:

A1—0 to 5 inches, dark grayish-brown (2.5Y 4/2) silt loam; few,
fine, distinct mottles of dark reddish brown (5YR 3/4); weak,
fine, granular structure; friable, slightly sticky and slightly
plastic; many roots; medium acid; clear, smooth boundary.

A2g—5 to 12 inches, grayish-brown (2.5Y 5/2) silt loam; common,
medium, distinct mottles of brown or dark brown (7.5YR 4/4);
very weak, very thin, platy structure; friable, sticky and
slightly plastic; common roots; medium acid; clear, smooth
boundary.

B21tg—12 to 18 inches, gray or light-gray (10YR 6/1) clay; many,
medium, prominent mottles of strong brown (7.5YR 5/8) and
yellowish brown (10YR 5/8); moderate, medium, blocky
structure; firm, very sticky and very plastic; few roots; thin,
discontinuous clay films; medium acid; gradual, wavy
boundary. .

B22tg—18 to 28 inches, gray or light-gray (N 6/0) clay; strong,
medium, prismatic and blocky structure; very firm, very sticky
and very plastic; few roots between prisms; continuous, light
olive-brown (2.5Y 5/4) clay films on prism exteriors; interiors
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mottled with strong brown (7.5YR 5/8); medium acid; clear,
wavy boundary.

B23tg—28 to 40 inches, olive-gray (5Y 5/2) heavy silty clay loam;
strong, medium and coarse, prismatic structure; firm, sticky
and very plastic; dark olive-gray (5Y 3/2) thick clay films
on prism exteriors; interiors mottled with yellowish brown
(10YR 5/8) and greenish gray (5G 5/1); slightly acid;
abrupt, smooth boundary.

B3—40 to 48 inches, strong-brown (7.5YR 5/6) heavy silty clay
loam; few, medium, prominent mottles of gray (5Y 5/1);
weak, coarse, prismatic structure; firm, sticky and plastic;

_ distinctly gritty; slightly acid; gradual, irregular boundary.

Cg—48 to 78 inches, greenish-gray (5G 5/1) clay loam; many,
medium, prominent mottles of strong brown (7.5YR 5/8);
rock-controlled structure; firm, sticky and slightly plastic; very
gritty; neutral.

The solum ranges from about 24 to 48 inches in thickness, but the
maximum depth to the base of the Bt horizon is 40 inches. Horizons
that have a dominant chroma of more than 2 are not present above
a depth of 30 inches. Depth to bedrock ranges from 5 to 10 feet.
Pebbles, cobblestones and stones, or both, are common in many
_places,_and many areas of Watchung soils are very stony. Reaction
hs n;}eldmm acid to neutral, and acidity decreases with increasing

epth. :

The A horizon has a matrix hue of 10YR to 5Y, matrix value of
3 to 5, and matrix chroma of 1 to 4. Only the thin Al horizon of
some undisturbed profiles has value of 3. Except where mixed by
plowing, this horizon has high-chroma mottling in most places.

The B horizon has a matrix hue of 7.5YR. to 5GB, or the color is
neutral. Only the B3 horizon has hue of 7.5YR or 10YR. The Bt
horizon ha,s matrix value of 4 to 6 and matrix chroma of 0 to 2, or
rarely 3 in the lower part. Most mottles are in hue 10YR to 5YR,
value of 4 or 5 and chroma of 4 to 8; in places low-chroma mottles
are in hue 5GY or greener. The B horizon ranges from silty clay
loam to clay.

The C horizon widely ranges in matrix hue from 7.5YR to 5G;
matrix value is 4 to 6 and chroma is 0 to 6. Mottles or variegations
and contrasting chroma are common. This horizon is clay loam,
silt loam, or silty clay loam.

Watchung soils resemble Baile, Elkton, Fallsington, Kinkora,
Leonardtown, and Othello soils in color and natural drainage. They
lack the high mica content of Baile and Kinkora soils, are much less
acid than Elkton and Kinkora soils, and contain more clay in the B
horizon than Baile, Fallsington, Leonardtown, and Othello soils.
They formed in the same general kind of residuum as the well-
drained Legore and Montalto soils and the somewhat poorly drained
Kelly soils.

Watchung silt loam, 0 to 3 percent slopes (WaA).
This soil has the profile described as representative of the
series. Included in mapping are local accumulations of loamy
soil material in slight depressions. Some small local areas
have been filled or otherwise disturbed.

The soil not only is difficult to drain, but also is difficult to
work after drainage. It is sticky when -wet and hard when
dry. It seldom is used for cultivated crops, although it does
not readily deteriorate in use. Permanent hay or permanent
improved pasture generally are the most intensive uses in
farming. Most areas remain in woodland cover, which
produces good habitat for some kinds of wildlife. Capability
unit Vw-1; woodland subclass 1w.

Watchung slit loam, 3 to 8 percent slopes (WaB).—
This soil has a profile similar to that described as represen-
tative of the series, but the surface layer and subsoil are
somewhat thinner. Included in mapping are a few acres where
the slope is. slightly more than 8 percent.

The soil takes up water very slowly, and because it is
sloping, most rainfall and snowmelt runs off, creating a
moderate hazard of erosion where the soil has been cleared
for use. Hay or improved pasture can be produced, but the
soil generally is better suited to woodland and wildlife
habitat. Capability unit VIw-2; woodland subclass 1w.

Watchung very stony silt loam, 0 to 8 percent slopes
(WcB).—This soil has a profile similar to that described as

representative of the Watchung series, but it has stones 1 to
2 feet, or more in diameter on the surface and in the soil.
These stones are no more than 30 feet apart on the average.
The stones, in addition to wetness and the difficulty of
working the soil, generally prevent adequate preparation
of the soil for improved pasture. Included in mapping are a
few acres where the slope is slightly more than 8 percent. Use
is limited mostly to very limited grazing, woodland, and
wildlife habitat. Capability unit VIIs-4; woodland subclass
1w,

Whiteford Series

The Whiteford series consists of well-drained, gently
sloping and moderately sloping soils on broad ridgetops at
higher elevations than adjacent soils of the Piedmont
Plateau. These soils formed in materials weathered in place
from black or nearly black, very hard slate. They are moder-
ately deep to deep over slate. The native vegetation is
mixed upland hardwoods and Virginia pine.

In a representative profile the surface layer is silt loam
about 10 inches thick. It is very dark grayish brown in the
upper 1 inch and yellowish brown in the lower 9 inches. The
subsoil, about 27 inches thick, is strong-brown and yellowish-
red silty clay loam and contains slate fragments. The under-
lying matenal, from a depth of 37 inches to 39 inches, is
reddish-brown very slaty silt loam. Slate bedrock is at a
depth of about 39 inches.

Whiteford soils are easy to work if the moisture content
is favorable. A few slate fragments are in the plow layer,
and these are abrasive to some farm implements, Whiteford
soils are moderately permeable and have high available
water capacity. The slope is the chief limitation for both
farm and nonfarm uses. Shallowness over bedrock limits
some nonfarm uses.

Representative profile of Whiteford silt loam, 3 to 8
percent slopes, in a wooded area at the intersection of Slate
Ridge Road and Old Ridge Road, at Whiteford:

A1—0 to 1 inch, very dark grayish-brown (10YR 3/2) silt loam;
weak, fine, granular structure;. very friable, slightly sticky;
many roots; few fine slate fragments; strongly acid; clear,
smooth boundary.

A2-—1 to 10 inches, yellowish-brown: (10YR 5/4) silt-loam; weak,
fine, granular structure; friable, slightly sticky; many roots;
few fine slate fragments; very strongly acid; clear, smooth
boundary.

B21t—10 to 20 inches, strong-brown (7.5YR 5/6) light silty clay
loam; moderate, fine, subangular blocky structure; friable,
sticky and slightly plastic; common roots; thin, discontinuous
clay films; about 10 percent slate fragments as much as 5 inches
in length; very strongly acid; gradual, wavy boundary.

B22t—20 to 37 inches, yellowish-red (5YR 4/6) slaty silty clay
loam; moderate and strong, medium, subangular blocky
structure; firm, sticky and plastic; few roots; continuous clay
films, most prominent on slate fragments; 15 to 25 percent
slate fragments as much as 5 inches in length; very strongly
acid; gradual, wavy boundary.

C—37 to 39 inches, reddish-brown (5YR 4/4) very slaty silt loam;
rock-controlled structure; firm, slightly sticky; few roots; 50 to
75 percent slate fragments, coated; very strongly acid; abrupt,
irregular boundary.

R—39 inches, very dark bluish-gray (5B 3/1) (darker than 5B 4/1)
to black slate.

The solum ranges from about 24 to 42 inches in thickness. Depth
to bedrock ranges from about 3 to 5 feet. Flat fragments of slate,
less than 6 inches in length, make up as much as 5 percent of the
A horizon, about 5 to 25 percent of the B horizon, and about 40 to
80 percent of the C horizon. A few flagstones of slate occur in
places. Unless the soil is limed, reaction is strongly acid or very
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(sjtrotnhgly acid, and acidity commonly increases with increasing
epth.

The A horizon has a hue of 10YR or 7.5YR, value of 3 to 5, and
chroma of 2 to 4. Only the Al horizon, commonly only about 1 inch
thick, of an undisturbed profile has a value of 3.

The B horizon has a hue of 7.5YR to 2.5YR and commonly
becomes redder with increasing depth. The value is 4 or 5, and the
chroma is 4 to 8. This horizon commonly is silty clay loam, but in
places is silt loam.

The C horizon has a hue as red or redder than in the B horizon,
value of 3 to 5, and chroma of 3 to 6. Fine material in this horizon is
loam or silt loam. In most places this horizon is no more than 6
inches thick.

Whiteford soils do not closely resemble any other soils of the
Harford County Area. They are most nearly similar to Chester
soils, but have a somewhat thinner solum, on the average, and are
not so deep over bedrock. They are the only soils of the Harford
County Area that formed in, or are significantly influenced by,
materials weathered from hard black slate.

Whiteford silt loam, 3 to 8 percent slopes (WhB).—
This soil has the profile described as representative of the
series. In cultivated areas, however, the plow layer is brown
to dark grayish brown. In some areas a small part of their
original surface layer has been removed by erosion. Included
in mapping are a few areas where slabs or flagstones of hard
slate are near the surface.

This soil is well suited to farming. Its only limitation is
the moderate hazard of erosion. It can be protected from
erosion by fairly simple, easily applied soil-conserving meas-
ures. Farming on the contour is effective, particularly
if properly installed sodded waterways are used to collect and
dispose of surface runoff after exceptionally heavy rains.
Between cropping seasons, the surface should be protected by
a cover crop or by crop residues left in place. Capability
unit ITe-4; woodland subclass 20.

Whiteford silt loam, 8 to 15 percent slopes, moder-
ately eroded (Wh(C2).—This soil has a profile similar to
that described as representative of the series, but part of the
original surface layer has been eroded away in most places.
The present surface layer is brown or dark grayish brown
and is about 6 to 8 inches thick. Included in mapping are a
few shallow gullies and very few deeper gullies, and a few
areas where slabs or flagstones of hard slate are near the
surface.

The hazard of further erosion is severe if this soil is tilled.
Intensive soil-conserving measures are needed. Contour
stripcropping, particularly if combined with a suitable
crop rotation, is effective in conserving both soil and water.
Sodded waterways are needed to intercept and dispose
of surface runoff after exceptionally heavy rains. Keeping
tillage to a minimum and using cover crops or crop residue
to protect the surface between cropping seasons are essential.

This soil is well suited to hay, pasture, and sodded orchards.
It is also well suited to woodland, but most areas have
been put to more intensive uses. Capability unit I1le-4;
woodland subclass 20.

Woodstown Series

The Woodstown series consists of deep, moderately well
drained, nearly level and gently sloping soils on gently
undulating uplands of the Coastal Plain. These soils formed
in old marine deposits of sandy sediment containing moderate
amounts of silt and clay. The native vegetation is mixed
hardwoods that tolerate some wetness, mainly oak and
hickory, and some red maple and holly.

In a representative profile the surface layer is dark grayish-

brown loam about 9 inches thick. The subsoil, about 25
inches thick, is yellowish-brown friable sandy clay loam
that is mottled with grayish brown and strong brown below
a depth of about 21 inches. The underlying material to a
depth of 60 inches is gray to light-gray, stratified, friable to
firm fine sandy loam that is mottled with various shades of
brown. :

Woodstown soils are easy ‘to work, but seasonal wetness
generally delays plowing and planting. These soils are
moderately permeable and have moderate available water
capacity. They are moderately to severely limited for some
nonfarm uses.

Representative profile of Woodstown loam, 0 to 5 percent
slopes, in a cultivated area about 2 miles southwest of
Aberdeen:

Ap—a0 to 9 inches, dark grayish-brown (10YR 4/2) loam, approach-
ing sandy loam; moderate, fine and medium, granular structure;
friable; many roots; medium acid; clear, smooth boundary.

B21t—9 to 21 inches, yellowish-brown (10YR 5/6) sandy clay loam;
moderate, medium, subangular blocky structure; friable,
slightly sticky and slightly plastic; many roots; thin, almost
continuous clay films; medium acid; gradual, smooth boundary.

B22t—21 to 34 inches, yellowish-brown (10YR 5/4) sandy clay
loam; few, coarse, distinct mottles of grayish brown (2.5Y 5/2)
and common, medium, distinct mottles of strong brown
(7.5YR 5/6); moderate, medium, subangular blocky structure;
friable, slightly sticky; common roots; thin, almost continuous
clay films; gritty; medium acid; clear, smooth boundary.

Cg—34 to 60 inches, gray to light-gray (5Y 6/1) fine sandy loam;
common, medium, distinct mottles of yellowish brown (10YR
5/4) and few, medium, distinct mottles of brown or dark brown
(7.5YR 4/4); stratified; friable to firm; very strongly acid.

The solum ranges from about 24 to 40 inches in thickness.
Bedrock is at an undetermined great depth. A few fine smooth
quartz pebbles occur in places. Unless the soil is limed, reaction is
strongly acid to extremely acid, and acidity commonly increases
with increasing depth. The solum has a matrix hue of 10YR or
2.5Y.

The A horizon has a value of 4 to 6 and chroma of 1 to 4. Only the
A2 horizon, where present, has value of 6 and chroma of 4.

The B horizon has a value of 5 or 6 and chroma of 4 or 6. Mottles
are in hue 7.5YR to 2.5Y, value of 5 to 7, and chroma of 1 to 8.
Mottles in chroma of 2 or less occur in the lower part of the B
horizon, but normally, none are in the upper 10 inches. This horizon
is sandy clay loam, loam, sandy loam, or fine sandy loam.

The C horizon has matrix Kue of 10YR to 5Y. Matrix value
commonly is higher and matrix chroma commonly lower than in the
B horizon. Mottling, if any, is similar to that in the B horizon. This
horizon ranges from fine sandy loam to sand. In places where this
horizon is loamy sand or sand, the transition from the Bt horizon is
more than 5 inches. In places the C horizon is stratified with varying
textures.

Woodstown soils resemble Delanco, Keyport, and Mattapex soils
in color, morphology, and natural drainage, but they contain more
sand in the B horizon than any of those soils. They contain less clay
in the B horizon than Keyport soils, are more readily permeable and
much deeper over bedrock than Delanco soils, and are much less
loamy in the solum than Mattapex soils. They formed in the same
general kind of marine sediment as the well-drained Sassafras soils
and the poorly drained Fallsington soils.

Woodstown loam, 0 to 5 percent slopes (WoB).—
Included with this soil in mapping are areas where the slope
is slightly more than 5 percent, some moderately eroded
spots, and a few areas where the surface or plow layer con-
tains more sand, generally less clay, and less silt than the
representative profile described.

The hazard of erosion generally is the most important
concern in management of this soil. The more nearly level
areas need drainage improvement for some crops, particularly
early planted ones. Tile drains function very well in this
soil, but ditches can be used. Both require adequate outlets.
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Runoff from adjacent higher soils has to be intercepted and
diverted. Wherever slope permits, planting on the contour
is effective in controlling erosion. Winter cover crops or
crop residue are needed to protect the surface between crop-
ping seasons. The soil is suited to many crops, but such
perennial crops as alfalfa are subject to frost heaving during
winter. Capability unit IIe-16; woodland subclass 20.

Use and Management of the Soils

Most of the acreage in the Harford County Area is culti-
vated. General practices of good soil management for cul-
tivated crops and pasture are suggested in the pages that
follow. The capability grouping used by Soil Conservation
Service is explained, and the capability units in the survey
areas are defined. Suggested use and management of each
soil in the Area and its classification by capability unit can
be found in the mapping unit description of the specified
soil in the section “Descriptions of the Soils.” Estimated
yields of the principle crops grown are shown in table 4.

This part of the survey also contains information on the .

suitability of the soils for woodland and general suggestions
for improvement of wildlife habitat. It reports data from
engineering tests and interpretations of soil properties that
affect highway construction and other engineering structures.
It also contains information on use of the soils for town and
country planning.

Farming

Despite rapid urbanization, Harford County ranks among
the highest in the State in number of farms. About 133,452
acres in Harford County is used for diversified farming.

Erosion, wetness, and a limited root zone are the major
limitations. The paragraphs that follow describe these limita-
tions as they relate to the soils of the Harford County Area.

In addition to the information in this soil survey, know-
ledge of the latest advances in agricultural research is also
important. Current research findings are published regularly

in bulletins, fact sheets, and mimeos by the Maryland Agri- -

cultural Experiment Station. Unpublished information that
is constantly undergoing revision is available upon request
from the Harford County agricultural agents and from the
Soil Conservation Service soil conservationists assisting
the Harford Soil Conservation District.

General principles of soil management

Some general principles of management apply to all the
soils suitable for crops and pasture throughout the survey
area, although individual soils or groups of soils require dif-
ferent kinds of management.

Most soils in the county require lime, or fertilizer, or both.
The. amount needed depends on the needs of the crop, the
level of yield desired, and on laboratory analyses of the
content of lime and plant nutrients in the soil. Only general
suggestions for the application of lime and fertilizer are
given in this publication; rates are not shown.

Most soils in the Harford County Area were never high in
organic-matter content. Returning organic matter by adding
farm manure and leaving plant residue on the surface, and by
growing sod crops, cover crops, and green-manure crops is

important. Increasing the content to a high level by artificial
means, however, is not economical.

- Tillage breaks down soil structure. It should be kept to
the minimum necessary to prepare a seedbed and control
weeds. Maintaining the organic-matter content of the plow
layer also protects soil structure.

On wet soils, such as Hatboro silt loam, yields of cultivated
crops can be increased by open ditch drainage or tile drainage.
Tile drains are costly to install, but generally they provide
better drainage than open ditches. Soils that have a fragipan
are difficult to drain; generally they can be drained better
by open ditches than by tile drains. Open ditch drainage is
more effective if the ditches intercept the water as it moves
horizontally on top of the fragipan. Suitable outlets are
needed for drainage through either tile or open ditches.

All the cultivated soils that are gently sloping and steeper
are subject to erosion. The hazard of erosion is most severe
while crops are growing or after harvesting. On Chester
silt loam, 3 to 8 percent slopes, moderately eroded, and
other erodible soils, a cropping system that controls runoff
and erosion is essential. The cropping system, or sequence of
crops. grown, should be combined with minimum tillage,
mulch planting, use of crop residue, growing cover crops and
green-manure crops, and use of lime and fertilizer. Other
erosion control practices are contour cultivation, terracing,
contour stripcropping (fig. 9), diversion of runoff, and grassed
waterways. The effectiveness of a particular combination
of these measures differs from one soil to another, but dif-
ferent. combinations ean be equally effective on the same
soil. The local representative of the Soil Conservation
Service can assist in planning an effective combination of
practices.

Pasture plants help control erosion on all but a few of
the soils that are subject to erosion. The high level of pasture
management needed on some soils to provide enough ground
cover provides for fertilization, control of grazing, selection
of pasture mixtures, and other practices that are adequate
for maintaining good ground cover and forage. Grazing can
be controlled by rotating livestock from one pasture to
another and allowing plant regrowth after each grazing
period. On some soils, it is important to select pasture
mixtures that require the least amount of renovation to
maintain good ground cover and forage. ’

-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 tréatment. The grouping does not take into
account major and generally expensive landforming that
would change slope, depth, or other characteristics of the
soils; does not take into consideration possible but unlikely
major reclamation projects; and does not apply to rice,
cranberries, horticultural erops, or other crops requiring
special management. )

Those familiar with the capability classification can infer
from it much about the behavior of soils when used for other
purposes, but this classification is not a substitute for in-
terpretations designed to show suitability 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 paragraphs.
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CaraBiLity Crasses, the broadest groups, are designated
by Roman numerals I through VIII. The numerals indicate
progressively greater limitations and narrower choices for
practical use.

CAPABILITY SUBCLASSES are soil groups within one class;
they are designated by adding a small letter, e, w, s, or ¢,
to the class numeral, for example, Ile. The letter e shows
. that the main limitation is risk of erosion unless close-grow-
ing plant cover is maintained; w shows that water in or on the
soil interferes with plant growth or cultivation (in some soils
the wetness can be partly corrected by artificial drainage);
s shows that the soil is limited mainly because it is shallow,
droughty, or stony; and ¢, used in only some parts of the
United States, shows that the chief limitation is climate that
is too cold or too dry.

In class I there are no subclasses, because the soils of this
class have few limitations. Class V can maintain, at the
most, only the subclasses indicated by w, s, and ¢, because
the soils in class V are subject to little or no erosion, though
they have other limitations that restrict their use largely to
pasture or range, woodland, wildlife, or recreation.

CapaBiuity UNITs are soil groups within the subclasses.
The soils in one capability unit are enough alike to be suited
to the same crops and pasture plants, to require similar
management, and to have similar productivity and other
responses to management. Thus, the capability unit is a
convenient grouping for making many statements about
management of soils. Capability units are generally de-
signated by adding an Arabic numeral to the subclass symbol,

Figure 9.—~Stripcropping on Chester and Glenelg soils.

for example, ITe-4 or ITTw-7. Thus, in one symbol, the Roman
numeral designates the capability class, or degree of limita-
tion; the small letter indicates the subclass, or kind of limita-
tion, as defined in the foregoing paragraph; and the Arabic
numeral specifically identifies the capability unit within each
subclass.

Capability unit numbers generally are assigned locally,
but are a part of a statewide system. Not all the units in
the system are represented by the soils in the Harford
County Area, so the unit numbers in the Area are not con-
secutive. _

The eight classes of capability classification and the sub-
classes and units in the Harford County Area are described

"in the list that follows.

Class 1. Soils have few limitations that restrict their use
(no subclasses).

Unit I-4, Nearly level, deep, well-drained loams and
silt loams that formed in acid sediment or in
material weathered from acid and basic rock,

Unit I-6. Nearly level, deep, well-drained silt loams
that formed in acid sediment on flood plains.

Class II. Soils have moderate limitations that reduce the
choice of plants or that require moderate conservation
practices.

Subclass Ile. Soils are subject to moderate erosion un-.
less protected.

Unit IIe-4. Gently sloping, deep and moderately
deep, well-drained loams, gravelly loams, silt
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loams, and gravelly silt loams that formed in
acid sediment or in material weathered from acid
and basic rock.

Unit Ile-5. Gently sloping, deep, well-drained
sandy loams that formed in acid. sediment.

Unit Ile-10. Gently sloping, deep, well-drained
silt loams that formed in material weathered from
basic rock.

Unit ITe-13. Gently sloping, deep, moderately well
drained silt loams that have a fragipan or a
slowly permeable subsoil layer and formed in acid
sediment.

Unit ITe-14. Gently sloping, moderately deep to
deep, -moderately well drained silt loams that
have a fragipan and formed in material weathered
from serpentine rock.

Unit ITe-16. Nearly level to gently sloping, deep,
moderately well drained to somewhat poorly
drained loams and silt loams that formed in
aci<li( sediment or in material weathered from acid
rock.

Unit ITe-25. Gently sloping, deep, well-drained and
somewhat excessively drained loams and chan-
nery loams that formed in material weathered
from acid micaceous rock.

Subelass IIw. Soils are moderately limited by excess
water.

Unit IIw-1. Nearly level, deep, moderately well
drained to somewhat poorly drained silt loams
that formed in acid -sediment or in material
weathered from acid rock.

Unit 1Iw-2. Nearly level, moderately deep to deep,
moderately well drained silt loams that have a
fragipan and formed in material weathered from
serpentine rock.

Unit IIw-7. Nearly level, deep, moderately well
drained and somewhat poorly drained silt loams
that formed in recent alluvium on flood plains.

Unit IIw-8. Nearly level, deep, moderately well
drained silt loams that have a fragipan or a
slowly permeable subsoil layer and formed in acid
sediment.

Subclass IIs. Soils are moderately limited by drought-
iness.

Unit IIs-4. Gently sloping, deep, well-drained
and somewhat excessively drained gravelly sandy
loams that formed in acid sandy sediment.

Unit IIs-7. Gently sloping, deep, well-drained silt
loams that formed in acid loamy sediment.

Class III. Soils have severe limitations that reduce the
ﬁhoice of plants, require special conservation practices, or
oth.
Subclass IIIe. Soils subject to severe erosion if culti-
vated and not protected.

Unit I1Ie-4. Moderately sloping, deep and moder-
ately deep, well-drained loams, gravelly loams,
silt loams, and gravelly silt loams that formed
in acid sediment or in material weathered from
acid and basic rock.

Unit IITe-5. Moderately sloping, deep, well-drained
sandy loams that formed in acid sediment.

Unit I1le-7. Moderately sloping, deep, well-drained
silt loams that formed in acid loamy sediment.

Unit Ille-10. Moderately sloping, deep, well-

drained to excessively drained loams, gravelly
loams, and silt loams that formed in material
weathered from acid and basic rock.

Unit IIIe-13. Moderately sloping, deep, moderately
well drained silt loams that have a fragipan and
formed in acid sediment.

Unit ITIe-14. Moderately sloping, moderately deep
to deep, moderately well drained silt loams that
have a fragipan and formed in material weathered
from serpentine rock.

Unit IIle-25. Moderately sloping, deep, well-
drained to somewhat excessively drained loams
and channery loams that formed in material
weathered from acid micaceous rock.

Unit I1Ie-33. Moderately sloping, deep, well-
drained to excessively drained gravelly sandy
loams that formed in acid sediment.

Unit 11Te-42. Nearly level to gently sloping areas of
loamy and clayey land that formed in acid
clayey sediment. '

Subclass I1Tw. Soils are severely limited by excess water.

Unit IIIw-7. Nearly level, deep, poorly drained
loams and silt loams that formed in acid sedi-
ment.

Unit IIIw-9. Nearly level, deep, poorly drained
loams that formed in old clayey marine sediment.

Class IV. Soils have very severe limitations that restrict
the choice of plants, require very careful management, or
both.

Subclass I'Ve. Soils are subject to very severe erosion
if they are cultivated and not protected.

Unit IVe-3. Moderately sloping to strongly sloping,
deep, well-drained loams, gravelly loams, and
gravelly silt loams that formed in material
weathered from acid rock.

Unit IVe-5. Moderately sloping, deep, well-drained
to excessively drained soils of variable textures
that formed in acid sandy and gravelly sediment.

Unit IVe-10. Moderately sloping and strongly
sloping, deep, well-drained silt loams and silty
clay loams that formed in material weathered
from basic rock.

Unit IVe-25. Moderately sloping and strongly
sloping, deep, well-drained to somewhat ex-
cessively drained loams and channery loams that
formed in material weathered from acid mic-
aceous rock.

Subclass IVw. Soils are limited by excess wetness.

Unit IVw-3. Gently sloping to moderately sloping,
deep, poorly drained and somewhat poorly
drained silt loams that formed in material
weathered from basic rock or in old, acid silty
sediment.

Class V. Soils are subject to little or no erosion but have
other limitations, impractical to remove, that limit their
use largely to pasture, woodland, or wildlife food and
cover.

Subclass Vw. Soils are too wet for cultivation; drainage
generally is not feasible.

Unit Vw-1. Nearly level, deep, poorly drained silt
loams that formed in material weathered from
acid and basic rock or in old alluvial sediment.

Class VI. Soils have severe limitations that make them
generally unsuitable for cultivation and that limit their
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use largely to pasture, woodland, or wildlife food and
cover.

Subclass VIe. Soils are severely limited, chiefly by
hazard of erosion, unless protective cover is main-
tained.

Unit VIe-2. Moderately sloping to steep, deep soils
and loamy and clayey land that formed in
material weathered from acid micaceous rock or
in acid, sandy, gravelly, and clayey sediment.

Unit VIe-3. Strongly sloping to steep, deep, well-
drained and somewhat excessively drained soils
of wvariable texture that formed in material
weathered from acid and basic rock.

Subelass VIw. Soils are severely limited by excess water
and generally are unsuitable for cultivation.

Unit VIw-1. Alluvial land subject to frequent
flooding.

Unit VIw-2. Gently sloping, deep, poorly drained
silt loams that formed in material weathered from
acid and basic rock or in acid sediment

Subclass VIs. Soils generally are unsuitable for culti-
vation and limited for other uses by available moisture
capacity, stones, or other features.

Unit VIs-3. Nearly level to strongly sloping, moder-
ately deep to deep, moderately well drained to
somewhat excessively drained stony soils that
formed in material weathered from acid and
basic rock.

Class VII. Soils have very severe limitations that make them
unsuitable for cultivation without major reclamation
and that restrict their use largely to grazing, woodland,
or wildlife habitat.

Subclass VIIe. Soils are very severely -limited, chiefly
by hazard of erosion, unless protective cover 1s
maintained.

Unit VIIe-2. Loamy and clayey land that is strongly
sloping to steep.

Unit VIle-3. Steep, deep, somewhat excessively
drained gravelly loams that formed in material
weathered from acid rock.

Subclass VIIw. Soils are very severely limited by excess
water. :

Unit VIIw-1. Swamp areas that are mostly heavily
wooded.

Subclass VIIs. Soils are very severely limited by avail-
able water capacity, stones, or other soil features.

Unit VIIs-3. Steep, deep, well-drained to excessively
drained stony soils that formed in matcrial
weathered from acid and basic rock.

Unit VIIs-4. Nearly level to strongly sloping, deep,
poorly drained and somewhat poorly drained
stony soils that formed in material weathered
from basic rock.

Unit VIIs-32. Strongly sloping to steep, shallow to
moderately deep, well-drained channery silty
clay loams that formed in material weathered
from serpentine rock.

Class VIII. Soils and landforms that, without major re-
clamation, have limitations that preclude their use for
commercial crops and restrict their use to recreation,
wildlife habitat, water supply, or to esthetic purposes.

Subelass VIIIw. Extremely wet marshy land.

Unit VIIIw-1. Tidal marsh.

Subclass VIIIs. Stony land and miscellaneous areas that
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have little potential for commercial production of
vegetation.

Unit VIIIs-1. Stony land, steep.

Unit VIIIs-4. Sand and gravel pits.

Estimated yields

Table 4 shows estimates of the yields of principal crops
for each arable soil in the Harford County Area. Only the
soils used for crops are listed. The estimates are averages
that can be obtained over a period of years under the best
current management, practices and a wide range of rainfall
and other climatic conditions. Improved management
practices are—

1. Liming, on the basis of reliable soil tests, to keep
the pH value of the soil consistent with the need of
the crop.

2. Applying fertilizer, in amounts based on soil tests,
to insure maximum yields. .

3. Adequately controlling weeds, insects, and diseases
by the most advanced chemical and cultural
methods.

4. Using certified seed of an advanced and reliable
variety that has been treated for fungus and disease
control, and seeding at rates designed to produce
maximum yields.

5. Managing fieldwork by limiting the number of
trips over a field to those absolutely essential to
produce a crop, by tilling at the proper soil moisture
content to prevent compaction of moist soil, and by
using crop residue to improve tilth and moisture-
retaining properties.

6. Using rotations and cover crops to control weeds,
improve moisture-retaining properties and tilth of
the soil, help control diseases, lessen effects of
erosion, and maintain organic-matter content.

7. Farming on the contour, stripcropping, and in-
stalling diversion terraces and grassed waterways
to help control erosion, prevent runoff of usable
water, and increase moisture retention in the soil.

8. Adequately draining wet soils to prevent crop
flooding, allow better aeration, and lower the water
table to a depth that does not hinder crop growth.

The estimates for yields listed are averages, not maximum
possible yields. Many soils in the area are capable of produe-
ing more than 150 bushels of corn per acre in a given year.
Yields vary on the same soil from year to year depending
on management, weather, insects and diseases, and other
factors. Yields listed in table 4 indicate a practical produc-
tion level over a number of years under varying conditions,
using better than average management.

As farm technology advances, crop yields on soils of the
area should show an upward trend. Yields listed in table 4
reflect the status of technology in the early 1970’s. Adjust-
ments upward should be made in succeeding years to keep
abreast of current technology. Yield differences among dif-
ferent soils should remain the same.

Yield estimates were arrived at jointly by agronomists
and soil scientists of the University of Maryland and the
Soil Conservation Service. Data for estimating yields were
based on numerous sources of crop and soil research, U.S.
Bureau of Census reports, and market records and mis-
cellaneous publications issued by the Department of Agri-
cultural Economics, University of Maryland, Agricultural
Experiment Station.
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TaBLE 4.—Estimated average yield per acre of specified crops on arable soils under tmproved management
[Absence of a figure indicates crop is not suited to the soil specified or is not commonly grown on it]

See footnote at end of table,

Corn Hay Pasture
Soil Oats | Wheat | Soybeans
Grain | Silage Alfalfa Tall grass Bluegrass Tall grass
and grass and clover
Bu Tons Bu Bu Bu Tons Tons Cow-acre-days ! | Cow-acre-days !
Aldino silt loam, 0 to 3 percent slopes_.__| 105 21 65 45 |- 3.5 3.0 35 00
Aldino silt loam, 3 to 8 percent slopes__._| 105 21 65 45 | .. 3.5 3.0 135 200
Aldino silt loam, 8 to 15 percent slopes.__| 100 20 60 40 | ... 3.5 3.0 135 200
Aldino very stony silt loam, 0 to 8.
percent slopes ..o ||| o e 110 | oo
Baile silt loam, 0 to 8 percent slopes. - _ |- o o] oo oo]oom oo 2.0 oo _o__ 115
Baile silt loam, 3 to 8 percent slopes. - - |- oo oo |-mo oo |om o oo e e 2.0 |- 115
Beltsville silt loam, 0 to 2 percent
SIOPeS . o ool 95 19 ... 45 L1 T 3.0 |- 170
Beltsville silt loam, 2 to 5 percent )
slopes. . e 95 19 |.__.__ 45 35 | . 3.0 |eeoiiooooaa- 170
Beltsville silt loam, 5 to 10 percent
slopes. e 80 18 |..___. 40 30 | 3.0 |- 170
Brandywine gravelly loam, 8 to 15 .
percent slopes, moderately eroded.____| ‘75 15 55 35 | 3.0 2.5 115 170
Brandywine gravelly loam, 15 to 25 -
percent slopes, severely eroded . |cooo oo oou|ammonfem e 80 icmoooooo
Brandywine gravelly loam, 25 to 45
percent slopes, severely eroded . - - -« [« oo o]en o] om oo e 80 |occeimeoeoo-
Chester silt loam, 0 to 3 percent slopes.__{ 135 27 80 50 45 5.5 3.5 160 315
Chester silt loam, 3 to 8 percent slopes,
moderately eroded _____.__ .. _______ 135 27 80 50 45 5.5 3.5 160 315
Chester silt loam, 8 to 15 percent
slopes, moderately eroded ... ______.__ 125 25 75 45 35 5.5 3.5 160 285
Chester gravelly silt loam, 3 to 8
percent slopes, moderately eroded._.___| 135 27 80 50 45 5.5 3.5 160 315
Chester gravelly silt loam, 8 to 15
percent slopes, moderately eroded_____ 125 25 75 45 35 5.5 3.5 160 285
Chester gravelly silt loam, 15 to 25
percent slopes, moderately eroded . ____ 110 22 65 40 | . 4.5 3.0 135 255
Chillum silt loam, 2 to 5 percent
slopes, moderately eroded ____________ 130 26 ... 50 45 5.0 35 S 285
Chillum-Neshaminy silt loams, 5 to 10
percent slopes, moderately eroded_ .. .- 120 24 | ... 45 40 4.5 3.5 |- 255
Codorus silt loam_ . __ ... _____._.. 130 26 80 45 45 4.5 3.5 160 255
Comus silt loam_ . __ ... 140 28 80 50 45 5.5 3.5 160 315
Delanco silt loam, 0 to'3 percent slopes. | 120 24 75 45 35 4.5 3.5 160 285
Delanco silt loam, 3 to 8 percent slopes___| 120 24 75 45 35 4.5 3.5 160 285
- Elioak silt loam, 3 to 8 percent slopes,
moderately eroded...._____ e eia- 135 27 80 50 45 5.5 3.5 160 315
Elioak silt loam, 8 to 15 percent slopes,
moderately eroded__________________. 125 25 75 45 35 5.0 3.5 160 285
Elkton silt loam _.______ ... _____.__._. 105 23 [ R PR 40 oo 3.5 |- 200
Elsinboro loam, 0 to 2 percent slopes. . __{ 130. 26 80 50 45 5.0 3.5 160 285
Elsinboro loam, 2 to 5 percent slopes,
moderately eroded. ... ... _.__.._. 130 26 30 50 45 5.0 3.5 160 285
Elsinboro loam, 5 to 10 percent slopes,
moderately eroded.._________________ 120 24 75 45 35 4.5 3.5 160 255
Evesboro loamy sand, 5 to 15 percent
R e P o e B B Sl RRRhhh il 120
Fallsington loam_ ... ___.____... 120 24 |- 35 Joccoeoooo- 3.0 |- 170
Glenelg loam, 3 to 8 percent slopes,
moderately eroded___________________ 135 27 80 50 45 5.5 - 3.5 160 315
Glenelg loam, 8 to 15 percent slopes,
moderately eroded ... ______________. 125 25 75 45 |- 5.0 3.5 160 285
Glenelg loam, 8 to 15 percent slopes, : .
severely eroded - - - _ ... _____ 110 22 65 40 oo - 4.5 3.0 135 255
Glenelg loam, 15 to 25 percent slopes,
moderately eroded ____ ... ____.___. 110 22 65 40 |- 4.5 3.0 135 255
Glenelg loam, 15 to 25 percent slopes,
Glsevelzrely erolclleci ................................................................................... DT (R
enelg gravelly loam, 3 to 8 percent )
slopes,gmodera,tely eroded _p __________ 135+ | 27 80 50 45 5.5 3.5 160 315
Glenelg gravelly loam, 8 to 15 percent -
slopes, moderately eroded .. _____.__. 125 25 75 45 | ooo. 5.0 3.5 160 285
Glenelg gravelly loam, 8 to 15 percent
slopes, severely eroded 110 22 65 40 oo 4.5 3.0 135 255
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TaBLE 4.—Estimated average yield per acre of specified crops on arable soils under improved managemeni—Continued

Soil

Corn

Grain

Silage

Oats

Wheat

Soybeans

Hay

PR

Pasture

Alfalfa
and grass

Tall grass
and clover

Bluegrass

Tall grass

Glenelg gravelly loam, 15 to 25 percent
slopes, moderately eroded
Glenelg gravelly loam, 15 to 25 percent
slopes, severely eroded . ______________
Glenville silt loam, 0 to 3 percent
slopes - - - .
Glenville silt loam, 3 to 8 percent

Joppa gravelly sandy loam, 2 to 5
percent slopes________________.._.__.
Joppa gravelly sandy loam, 5 to 10
percent slopes_____ . __._____._______.
Kelly silt loam, 3 to 8 percent slopes.____
Kelly silt loam, 8 to 15 percent slopes,
moderately eroded _._________________
Keyport silt loam, 0 to 2 percent slopes__
Keyport silt loam, 2 to 5 percent slopes__
Kinkora silt loam, 0 to 3 percent slopes..
Kinkora silt loam, 3 to 8 percent slopes._ _
Legore silt loam, 3 to 8 percent slopes, .
moderately eroded . ________________.
Legore silt loam, 8 to 15 percent slopes,
moderately eroded._______..________.
Legore silt loam, 15 to 25 percent slopes,
moderately eroded
Legore silt loam, 25 to 45 percent slopes._ _
Legore very stony silt loam, 0 to 15
percent slopes____ .. ________._.
Legore very stony silt loam, 15 to 25
percent slopes_ ... _._______..
Legore silty clay loam, 8 to 15 percent
slopes, severely eroded _ ____________.__
Legore silty clay loam, 15 to 25 percent
slopes, severely eroded
Leonardtown silt loam_______________..
Loamy and clayey land, 0 to 5 percent
slopes_ .
Manor loam, 3 to 8 percent slopes,
moderately erodetf
Manor loam, 8 to 15 percent slopes,
moderately eroded.________._________
Manor loam, 8 to 15 percent slopes,
severely eroded :
Manor loam, 15 to 25 percent slopes,
moderately eroded
Manor loam, 15 to 25 percent slopes,
severely eroded - _ - __________________
Manor channery loam, 3 to 8 percent
slopes, moderately eroded
Manor channery loam, 8 to 15 percent
slopes, moderately eroded _..________
Manor channery loam, 8 to 15 percent
slopes, severely eroded . ______________
Manor channery loam, 15 to 25 percent
slopes, moderately eroded. _ ..___.____
Manor channery loam, 15 to 25 percent
slopes, severely eroded .
Manor very stony loam, 25 to 45 percent

Manor soils, 25 to 45 percent slopes_.___
Manor and Glenelg very stony loams,

3 to 15 percent slopes_______________.
Manor and Glenelg very stony loams,

15 to 25 percent slopes.. ... ... . ...
Matapeake silt loam, 0 to 2 percent

Matapeake silt loam, 2 to 5 percent
slopes_ - oo .

See footnote at end of table,

105

Tons

22

Tons

4.5

Tons

3.0

Cow-acre-days !

135
115

135
115

Cow-acre-days 1

255
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TaBLE 4.—Estimated average yield per acre of specified crops on arable soils under improved management—Continued

Corn Hay Pasture
Soil Oats | Wheat | Soybeans
Grain | Silage Alfalfa Tall grass Bluegrass Tall grass
: and grass and clover-
Bu Tons Bu Bu Bu Tons Tons Cow-acre-days ! | Cow-acre-days !

Mattapex silt loam, 0 to 2 percent slopes_| 135 27 |.._._. 45 45 4.5 3.5 |l
Mattapex silt loam, 2 to 5 percent slopes_| 135 27 |.____. 45 45 4.5 8.5 foieioioo_. 255
Montalto silt loam, 0 to 3 percent slopes..| 135 27 80 50 45 5.5 3.5 160 315
Montalto silt loam, 3 to 8 percent

slopes, moderately eroded. . ... ___.___ 135 27 80 50 45 5.5 3.5 160 315
Montalto silt loam, 8 to 15 percent

slopes, moderately eroded_ . __________ 125 25 75 45 35 5.0 3.5 160 285
Neshaminy silt loam, 0 to 3 percent -

Slopes. o 135 27 80 50 45 5.5 3.5 160 315
Neshaminy silt loam, 3 to 8 percent

slopes, moderately eroded . _ __________ 135 27 80 50 45 5.5 3.5 160 315
Neshaminy silt loam, 8 to 15 percent .

slopes, moderately eroded _ ___________ 125 25 75 45 35 5.0 3.5 160 285
Neshaminy and Montalto very stony

silt loams, 0 to 15 percent slopes. - - . |- |oo oo |oin e e 90 .
Neshaminy and Montalto very stony

silt loams, 15 to 25 percent slopes. - - |- _ |- |o oo e 70 |oooo_.
Othello silt loam . .. ____ ... _..__.___ 115 23 |oo|e__. 40 | 3.5 ... 200
Sassafras sandy loam, 2 to 5 percent

slopes, moderately eroded . _ __________ 130 26 |.__._. 50 45 5.5 3.5 |occoaans 315
Sassafras sandy loam, 5 to 10 percent

slopes, moderately eroded ____________ 120 24 |_..__. 45 40 5.0 3.5 foooooooooo. 285
Sassafras loam, 2 to 5 percent slopes,

moderately eroded________.___._..__. 130 26 |o_.... 50 45 5.5 3.5 |occoooioooo- 315
Sassafras loam, 5 to 10 percent slopes,

moderately eroded____________.______ 120 24 |...__. 45 40 5.5 3.5 ool 315
Sassafras and Joppa soils, 10 to 15

percent slopes____ _______________.____ 80 16 |.._.__ 35 oo 3.0 2.5 | 230
Watchung silt loam, 0 to 3 percent

slopes. - oo e e 2.0 |- 115
Watchung silt loam, 3 to 8 percent

slopes. ___ e e e 2.0 |occcoceoaooo 115
Whiteford silt loam, 3 to 8 percent

SlOpPeS_ 135 27 80 50 45 5.5 3.5 160 315
Whiteford silt loam, 8 to 15 percent

slopes, moderately eroded_ ___________ 125 25 75 45 35 5.5 3.5 - 160 285
Woodstown loam, 0 to 5 percent slopes. .| 130 26 | __ 40 40 4.5 3.5 |ocooooooo- 255

! Cow-acre-days is a term used to express the carrying capacity of pasture. It is the number of days the pasture can be grazed during a single
season without injury to the sod. An acre of pasture that provides 100 days of grazing for two cows, for example, has a carrying capacity of 200

cow-acre-days.

Woodland

According to the Conservation Needs Inventory, about
115,000 acres of Harford County was woodland in 1970.
Further reduction in the woodland acreage, as a result of
urban and suburban expansion, is expected.

At the present time, forested land has about one-third
greater market value, per acre, than farm land or idle land
for residential development. The increasing esthetic value
also is removing woodland from wood crop production
(fig. 10).

The trees of the Harford County Area are of three general
forest types. The Coastal Plain part of the survey area is
dominated by red oak, willow oak, sweetgum, some artificial
itaﬁlds of loblolly and white pine, and an understory of

olly.

In the northern part of the survey area, on the soils formed
mostly in residuum from mica schist, Chester, Glenelg,
Elioak, and Manor soils, for example, forests are dominantly
of oak and hickory. Between the northern part and the

Coastal Plain, forests are dominantly yellow-poplar and
oak,

Some forested areas in the county are unique. Eastern
hemlock grows along some of the larger stream valleys, and
northern sweet birch has invaded a few valleys. Soils that
are only moderately deep over serpentine rock, Chrome
soils, for example, support poor stands of blackjack oak,
post oak, and Virginia pine.

Management of woodland

Table 5 lists all the soils of the survey area that are suited
to wood crops and lists those factors that affect woodland
management. It shows the woodland class and subclass of
each soil and the estimated site index for oaks and other
suitable species. It identifies the species that should be
favored in existing stands and those suitable for planting.

In table 5, each woodland suitability group in the county
is rated for various management hazards or limitations. The
hazards and limitations are expressed as slight, moderate,
and severe. They are described in the following paragraphs.
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Figure 10.—Small sawmill south of Bel Air uses timber from a 40-mile radius.

Equipment limitations depend on soil characteristics that
restrict or prohibit the use of harvesting equipment, either
seasonally or continually. A slight limitation indicates no
restrictions in the kind of equipment or time of year it is
used ; moderate means that use of equipment is restricted for
3 months of the year or less; severe means that special equip-
ment. is needed and that its use is severely restricted for
more than-3 months of the year.

Seedling mortality refers to mortality of naturally occurr-
ing or planted tree seedlings, as influenced by kinds of soil
or topographic conditions. Competing vegetation is not con-
sidered. Slight indicates a loss of 0 to 25 percent, moderate
a loss of 25 to 50 percent, and severe a loss of more than 50
percent of the seedlings. Seed supplies are assumed to be
adequate.

Plant competition is the degree to which undesirable
plants invade openings in the tree canopy. Considered in the
ratings are available water capacity, fertility, drainage, and
degree of erosion. Conifers and hardwoods are rated separ-
ately in table 5. A rating of slight means that plant competi-
tion does not prevent adequate natural regeneration and
early growth or interfere with seedling development. Moder-
ate means that competition delays natural or artificial
establishment and growth rate, but does not prevent the
development of fully stocked normal stands. Severe means

that competition prevents adequate natural or artificial
regencration unless the site is prepared properly and main-
tenance practices, such as burning, spraying, disking, or
girdling, are used.

Erosion hazard refers to the soil erosion that occurs
following the cutting if the soil is exposed along roads, skid
trails, fire lanes, and log decking areas. The degree of hazard
varies with slope and also with the erodibility of the par-
ticular kind of soil. A rating of slight means that little or none
of the original surface soil will erode when the soil is exposed.
Moderate means that as much as 25 to 75 percent of the
original surface soil could erode if the soil is exposed. Severe
means that, if the soil is exposed, all or practically all of the
original surface soil could be removed by erosion.

Windthrow hazard depends on the soil characteristics that
enable trees to resist being blown down by wind. A rating of
slight means that most trees withstand the wind; moderate
means that some trees are expected to blow down during
excessive wetness and high wind; severe means that many
trees are expected to blow down during periods when the
soil is wet and winds are moderate or high.

Table 5 lists the species to be favored in existing stands and
the suitable species for planting. The estimated site index
in table 5 is the height, in feet, that the tallest trees reach
at 50 years of age on the soils of each group.
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Woodland classes and subclasses

The soils of the Harford County Area have been evaluated
and grouped according to a nationwide system put into
effect by woodland conservationists of the Soil Conservation
Service. In this system, known as ordination, soils are as-
signed to woodland classes according to their potential
productivity for tree species and to subclasses according to
their inherent limitations, if any, for woodland management.

Potential productivity is expressed as site index, which
is the height, in feet, that a specified tree growing on that
soil is expected to reach in 50 years.

The woodland classification of the soils of the Harford
County Area is based mainly on the site index classes for
commercial species of oaks, specifically red oak, black oak,
white oak, and pin oak. The classification also is based in
part on the site index classes for loblolly pine, Virginia pine,
and yellow-poplar. No natural stands of loblolly pine exist in
the Harford County Area, but this species is abundant in
nearby parts of Maryland, Delaware, and Virginia, growing

on the same kinds of soil, particularly those on the Coastal

Plain. Loblolly pine is a good commercial tree for planting,
and one that grows well for reasonable distances outside its
habitat. The determinations of site indices of all indexed
species were made in Maryland and in parts of Pennsylvania,
Delaware, New Jersey, and Virginia.

On the basis of their relative productivity for Virginia
pine and mixed oaks, the soils of the Harford County Area
have been assigned to five classes: class 1, soils of very high
productivity, site index greater than 85; class 2, soils of high
productivity, site index 75 to 85; class 3, soils of medium
productivity, site index 65 to 75; class 4, soils of low pro-
ductivity, site index 55 to 65; and class 5, soils of very low
productivity, site index 45 to 55. Site index ranges of the
productivity classes are 10 feet higher for loblolly pine and
yellow-poplar.

Site index can be converted into approximate expected
growth and yield per acre in cords and board feet. For the
Harford County Area, conversions of average site index into
volumetric growth and yield are based on research of upland
oaks (7), loblolly pine (8), yellow-poplar (3), and Virginia
pine (6). '

The soils of the Harford County Area are assigned to seven
subclasses, identified as follows: subclass z, limited by ex-
treme stoniness; subclass w, limited by wetness or a high
water table; subclass ¢, limited by the kind or amount of
clay at or within a few inches of the soil surface; subclass s,
limited by excessive sandiness; subclass f, limited by large
amounts of coarse fragments, smaller than stones, in the
soil profile; subclass r, limited by relief or steep slopes; and
subclass 0, no limitations. '

The names of the soil series represented are given in each
woodland subclass description, but the listing of the series
name does not necessarily indicate that all the soils of a series
are in the same woodland subclass. The woodland subclass
of individual soils is shown at the end of each mapping unit
description and in the “Guide to Mapping Units.” Descrip-
tions of the 15 woodland subclasses in the Harford County
Area follow.

WOODLAND SUBCLASS 1o

This woodland subclass consists of the nearly level well-
drained soils of the Comus series. These soils are highly
productive and are not significantly restricted or limited for
woodland use or management.

In a normal stand 50 years of age, the average annual
growth per acre for trees on these soils is as follows: mixed
oaks, 370 board feet of timber; yellow-poplar, 640 board
feet of timber; loblolly pine, 900 board feet of timber or 1.5
cords of pulpwood; and Virginia pine, 3.0 cords of pulpwood.

At 30 years of age, a fully stocked stand of Virginia pine
on these soils yields about 90 cords per acre of pulpwood, and
at 50 years of age, a fully stocked stand yields about 150
cords per acre.

In a normal stand 50 years of age, the yield per acre on
these soils is as follows: mixed oaks, 18,500 board feet of
timber; yellow-poplar, 32,000 board feet of timber; and
loblolly pine, 27,000 board feet of timber or 77 cords of pulp-
wood. ,

The soils of this subclass are excellent for the production
of black walnut, but no reliable estimates of yield have been
determined.

WOODLAND SUBCLASS 1w

This woodland subclass consists of nearly level to gently
sloping soils of the Baile, Codorus, Kinkora, and Watchung
series. These soils are highly productive, but are moderately
to severely limited for use of heavy equipment by seasonal
wetness, a high water table, or flooding. Wetness causes
severe seedling mortality on some of the soils, and also causes
severe plant competition for woodland species. Flooding is a
hazard on Codorus soils.

All of these soils are well suited to oaks. Baile and Wat-
chung soils are particularly well suited to pin.oak. In a
normal stand 50 years of age, the average annual growth per
acre. for oaks is about 370 board feet of timber, and the
average yield per acre is about 18,500 board feet of timber.

Codorus soils are particularly well suited to yellow-
poplar. In a normal stand 50 years of age, the average annual
growth per acre is about 640 board feet of timber, and the
average yield per acre is about 32,000 board feet of timber.

Many of these soils support good natural stands of red
maple, but no reliable estimates of yields have been de-
termined.

WOODLAND SUBCLASS 20

This- woodland subclass consists of well drained to some-
what excessively drained, well drained, or moderately well
drained soils of the Chester, Delanco, Elsinboro, Glenelg,
Legore, Manor, Neshaminy, Whiteford, and Woodstown
series. The soils:are highly productive and have no major
limitations to woodland management. The slope is as much as
15 percent. :

In a normal stand 50 years of age, the average annual
growth per acre for trees on these soils is as follows: mixed
oaks, 275 board feet of timber; yellow-poplar, 490 board feet
of timber; loblolly pine, 680 board feet of timber or 1.3 cords
of pulpwood; and Virginia pine, 1.9 cords of pulpwood.

At 30 years of age, a fully stocked stand of Virginia pine
on these soils yields about 57 cords of pulpwood per acre, and
at 50 years of age, a fully stocked stand yields about 95 cords
per acre.

In a normal stand 50 years of age, the average yield per
acre on these soils is as follows: mixed oaks, 13,750 board
feet of timber; yellow-poplar, 24,400 board feet of timber; and
loblolly pine, 18,800 board feet of timber or 63 cords of
pulpwood.

The Chester, Glenelg, Legore, and Neshaminy soils of this
subclass are good for the production of black walnut, but no
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TasLE 5.—Wood crops and

[Absence of entry means information was not available.

Competition for—
Soil series and Woodland Seedling Erosion
map symbols subclass Equipment limitations mortality hazard
Conifers Hardwoods
Aldino:
AdA,AdB,AsB_ . ____________.. 30 | Slight..________________ Slight. ... Moderate._.._ Slight_______. Slight__......
AdC_ . 3r | Slight ... ___ Slight. ...._.. Moderate......_ Slight__..___. Moderate_____
Alluvial land: Av_________________ 2w | Severe: high water Moderate_____ Severe. ... Moderate_.___ Slight________
table; flooding,.
Baile: BaA,BaB__________________ 1w Seve[r)'i:: high water Severe______. Severe____._. Severe__.___. Slight_ .. _..._
table.
Beltsville: BeA, BeB,BeC....._____ 3w | Moderate: perched Moderate...__ Moderate_ ... Slight________ Slight_._.____
water table.
Brandywine:
BrC2. .. 3t | Slight_ .. __._._.___ Moderate. ... Moderate_____ Slight____.___ Slight_._______
BrD3. .. 3f | Moderate: slope._._____ Moderate_ - Moderate. ... Slight__.__.___ Slight_.______
BrE3 . ol 3f | Severe: slope.._._______ Moderate_____ Moderate-_... Slight________ Moderate.....
Chester:
CcA, CcB2, CcC2, CgB2, CgC2.. . 2 | Slight.___ . _____.._._._ Slight_______. Severe______. Moderate.._._ Slight__.__.___
CagD2. 2r | Moderate._._._________. Slight________ Severe..._... Moderate._.__ Moderate.....
Chillum: ChB2,CkC2.__._.___._____ 30 | Slight.______________.__ Slight________ Moderate..... Slight_ ... ... Slight...___..
For Neshaminy part-of CkC2,
see Neshaminy series.
Chrome: CrE______ . ___________ 4¢c | Moderate to severe: Slight. . __.._. Slight.___._.. Slight___.____ Moderate to
plastic subsoil, slope. severe.
Codorus: CU. oo 1w | Moderate: seasonal high | Slight _______ Severe. .. ____ Severe_______ Slight___.__._
: water table; flooding.
Comus: CVeoeoovei e ceceeaeeaae lo | Slight- . __________ Slight________ Severe_._____ Sevére....... Slight.....__.
Cut and fill land: Cx.
Unsuited to wood crops. Too
variable to be rated.
Delanco: DcA,DeB._ . _________ 20 | Slight. . _______. Slight__.___.__ Severe_.____. Moderate__... ‘Slight___..._.
Elioak: EhB2,EhC2_________._.__._ 2¢ Modle):rafcle: plastic Slight________ Severe...____ Moderate...... Slight_.______
subsoil.
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Site index range Preferred species
Wind- »
throw
hazard Mixed Lob- Yellow—- | Virginia In For For
oaks lolly poplar pine existing planting Christmas
pine stands ~ trees

Slight. ... 6575 |- 70-80 |________.. Red oak, yellow- White pine, Virginia Scotch pine, white

. poplar, ash. pine, Norway pine, Norway
. spruce. spruce.

Slight. ... 65-75 | .__ 70-80 | ... ... Red oak, yellow- White pine, Virginia Scotch pine, white
poplar, ash. pine, Norway pine, Norway

spruce. spruce.

Slight .. 85-95 | ool Sweetgum, red maple, | Loblolly pine, white Scotch pine, white
mixed oaks. pine, sweetgum. pine.

Slight. ... 85-95 |l ioC Pin oak, other oaks, White pine, Norway Scotch pine, white
red maple. spruce, white pine, Norway

) spruce. spruce.

Slight ... 60-75 65~75 | e 65-75 | Virginia pine, loblolly | Virginia pine, loblolly | Scotch pine, Austrian
pine, red oak. pine, white pine. pine, white pine.

Slight- ... 65-75 |._.____.._ 70-80 65-75 | Red oak, shortleaf Loblolly pine, white Scotch pine, white
pine, yellow-poplar, pine, larch. - pine, Norway

. Virginia pine. spruce.

Slight_.__________ 65-75 | .. .. 70-80 65-75 | Red oak, shortleaf Loblolly pine, white Scotch pine, white

pine, yellow-poplar, pine, larch. pine, Norway
. Virginia pine. spruce.

Slight ... 65-75 |-_.._..___ 70-80 65-75 | Red oak, shortleaf Loblolly pine, white Scotch pine, white
pine, yellow-poplar, pine, larch. pine, Norway
Virginia pine. spruce.

Slight____________ 75-85 |.___.__.. 77-89 75-85 | Upland oaks, yellow- Black walnut, yellow- | Scotch pine, Norway
poplar, ash, black oplar, white pine, spruce, Austrian
walnut, shortleaf oblolly pine, larch. gine, white pine,

. pine, Virginia pine. lue spruce.

Slight. ... 75-85 |_o_o_.... 77-89 75-85 | Upland oaks, yellow- Black walnut, yellow- | Scotch pine, Norway
poplar, ash, black poplar, white pine, spruce, Austrian
walnut, shortleaf loblolly pine, larch. ine, white pine,
pine, Virginia pine. Blue spruce.

Slight- ... 65-75 | ... 75-85 65-75 | Red osak, Virginia White pine, loblolly Scotch pine, Norway
pine, yellow pine. pine, Virginia pine, pine, Austrian pine,

yellow-poplar. white pine.

Slight . ____.. 55-65 | .\ . 55-65 | Red oak, Virginia None..oooocoeo. None.
pine.

Slight_______..__. >85 |eoooooo >05 ... Red oak, red maple, White pine, yellow- Douglas fir, Scotch
yellow-poplar, ash. poplar. pine, Norway

spruce, white pine,
Austrian pine,

Slight_ ... 86 ... 95 ... Red oak, black White pine, black Douglas fir, Scotch
walnut, yellow- walnut, yellow- pine, Norway
poplar, ash. poplar. spruce, Austrian

pine, white pine.

Slight_________.__ 75-85 ... 85-95 | ._____. Red oak, yellow- White pine, yellow- Scotch pine, white
poplar, red maple. poplar. pine.

Slight ... 75-85 |.____.__.. 85-95 70-80 | Upland oaks, black Black walnut, yellow- | Scotch pine, Norway
walnut, yellow- poplar, white pine, spruce, Austrian
poplar, shortleaf loblolly pine. pine.
pine, Virginia pine.
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TaBLE 5—Wood crops and

Competition for—
Soil series and Woodland Seedling Erosion
map symbols subclass Equipment limitations mortality hazard
Conifers Hardwoods
Elkton: En_____ .. 3w | Severe: high water Slight____.___ Severe. _ . _._. Severe_ .. ____ Slight________
table.
Elsinboro: EsA, EsB2, EsC2._______ 20 | Shight .. .. ... Slight_______. Severe______._ Moderate_._-_ Slight_____...
Tvesboro: EVC...________________ 3s | Moderate: loose sand___| Moderate_____ Moderate..... Slight__._____ Slight__._____
Fallsington: Fs____ . ___________ 2w Sevelg(la: high water Severe__._... Severe_ _.__._. Severe. .. ____ Slight_______.
table.
Glenelg:
Gché GcC?2, GeC3, GgB2, GgC2, 20 | Slight-. .. ... Slight____.___ Severe_ .. ____ Moderate_____ Slight___.....
gC3.
GeD2; GeD3; Ggb2, GgD3__.__ 2r | Moderate: slope._...___ Slight......__ Severe. ... Moderate._.._ Moderate._ ...
Glenville: GnA,GnB.______________ 2w | Moderate: perched Slight____.___ Severe_ .. ___. Moderate..._. Slight........
water table.
Hatboro: Hb__ .. _______ 3w | Severe: high water Slight________ Moderate..._. Slight________ Slight_______.
table; flooding.
Joppa: JpB,JpC__ ... 3f | Slight _....._____ Moderate__... Moderate._ ... Slight________ Slight___.._..
Kelly:
eB_ .. 4w | Severe: high water Moderate.____ Severe...____ Moderate.____ Slight_______:
table; plastic subsoil.
KeC2 . 4w | Severe: high water Moderate.____ Severe_ _ _____ Moderate.__... Moderate_____
table; plastic subsoil.
KfD . e 4w | Severe: high water Moderate._.._ Severe.._.___ Moderate...... Severe. . ...
table; plastic subsoil.
Keyport: KpA, KpB_ ... _________ 3w | Moderate: seasonal Slight________ Moderate_.... Slight________ Slight_ .. _....
high water table.
Kinkora: KrA, KrB_________...... lw | Severe: high water Severe__.____ Severe_._.___ Severe....... Slight. ...
table; plastic subsoil.
Legore: .
LeB2, LeC2,LfC,LgC3._____._.. 20 | Slight . ... Shlight________ Severe__.____ Moderate..... Slight....____
LeD2, LeE, LfD, LfE, LgD3_____ 2r | Moderate to severe: Slight________ Severe.._..__ Moderate..... Slight to
. slope. moderate.
Leonardtown: Lr.___. . ___________ 3w | Severe: high perched Severe_ . _____ Severe_ .. _.__ Severe_______ Slight_______.
water table.
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Site index range Preferred species
Wind- ‘
throw
hazard Mixed Lob- Yellow— | Virginia In For For
oaks lolly poplar pine existing planting Christmas
pine stands trees

Slight. ... 65-75 75-85 || Lowland oaks, loblolly | Loblolly pine, white Scotch pine, white
pine, sweetgum, red pine, sweetgum. pine.
maple.

Slight____________ 75-85 | ... 85-95 75-85 | Red oak, yellow- White pine, yellow- Scotch pine, white
poplar, Virginia poplar, loblolly pine. pine, Austrian pine,
pine, ash. Norway spruce, blue

spruce.

Slight . _._...._.. 65-75 75-85 | _.... 65-75 | Red oak, Virginia Loblolly pine, short- Scotch pine, white

ine, shortleaf pine, leaf pine, Virginia pine.
oblolly pine. pine.

Slight____________ 75-85 75-90 | |o_o.-- Red oak, red maple, Loblolly pine, white Scotch pine, white
sycamore, sweet- pine, sweetgum, pine, Norway
gum, loblolly pine, yellow-poplar. spruce.
yellow-poplar.

Slight___.__.______ 75-85 | ... 85-95 60-80 | Red oak, black White pine, black Scotch pine, white pine,
walnut, yellow- walnut, yellow- Austrian pine,
poplar, shortleaf poplar, loblolly pine, Norway spruce, blue
pine, Virginia pine. Virginia pine, larch. spruce.

Slight_ __.________ 75-85 |- 85-95 60-80 | Red oak, black White pine, black Scotch pine, white pine,
walnut, yellow- walnut, yellow- Austrian pine,
poplar, shortleaf - poplar, loblolly pine, Norway spruce, blue
pine, Virginia pine. Virginia pine, larch. spruce.

Slight____________ 75-85 | _...-- 85-95 70-80 | Red oak, red maple, White pine, loblolly Scotch pine, white pine,
yellow-poplar, ash, pine, yellow-poplar. Austrian pine,
sweetgum, Virginia Norway spruce.
pine.

Slight_________._. 65-75 | |eeaiis Pin oak, other oaks, Sweetgum, sycamore, | Scotch pine, white pine,
sycamore, sweet- white pine. Norway spruce.
gum. .

Slight ___._.______ 65-75 || 65-75 | Red oak, Virginia Loblolly pine, Virginia | Scotch pine, white pine.
pine, shortleaf pine. pine, shortleaf pine.

Moderate_______. 55-65 | |- 55-65 | Black oak, redcedar, Virginia pine..__-_____ Scotch pine, white pine,
shortleaf pine, Virginia pine.
Virginia pine.

Moderate________ 55-65 | ___ ... 55-65 | Black oak, redcedar, Virginia pine_._.._.___ Scotch pine, white pine,
shortleaf pine, Virginia pine.
Virginia pine.

Moderate.____.__ 55~65 | o|eioioo- 55-65 | Black oak, redcedar, Virginia pine______..__ Scotch pine, white pine,
shortleaf pine, Virginia pine.
Virginia pine.

Slight._._____.__. 65-75 65-75 | . i..- 65-75 | Red oak, sweetgum, Larch, sweetgum, Scotch pine, Austrian
loblolly pine, loblolly pine, white pine, white pine.
Virginia pine. pine.

Slight ... 85 || Pin oak, red maple, White pine, spruce___._ Scotch pine, white pine.
sycamore.

Slight_.....______ 70-75 .. 80-95 70-85 | Red oak, black Yellow-poplar, Scotch pine, Austrian
walnut, yellow- Virginia pine, pine, white pine,
poplar, shortleaf loblolly pine, white Norway spruce, blue

. pine, Virginia pine. pine. spruce.

Slight_._.____.___ 70-85 | ... 80-95 70-85 | Red oak, black Yellow-poplar, Scotch pine, Austrian
walnut, yellow- Virginia pine, pine, white pine,
poplar, shortleaf loblolly pine, white - Norway spruce, blue
pine, Virginia pine. pine. spruce.

Moderate.. ... | _...__ 75-85 || Loblolly pine, red Loblolly pine.___..____ Scotch pine, Norway
maple, sweetgum. spruce.
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TABLE 5.—Wood crops and

Competition for—

Soil series and Woodland Seedling Erosion
map symbols subclass Equipment limitations mortality hazard
Conifers Hardwoods"
Loamy and clayey land:
LyB_ .. 3c Moderate: plastic Slight_______. Moderate._. .. Slight.._..__. Slight..___._.
subsoil.
LyD o 3¢ Moderate: plastic Slight._....___ Moderate..._. Slight.______.. Moderate. ...
subsoil.
LyE ... 3¢ Moderate: plastic Slight________ Moderate._.__ Slight_.______ Severe._.._...
subsoil; slope.
Manor:
MbB2, McB2__ ___ ... 20 | Slight______.__________. Slight to Severe. ..____ ‘Moderate._.__ Slight.______._
moderate. .
MbC2, MbC3, McC2, McC3_____ 2r | Slight ... ... Slight to Severe_.____. Moderate._.__ Moderate.....
moderate.
MbD2, MbD3, McD2, McD3____ 2r Moderate: slope._..___. Slight to Severe. . _____ Moderate_____ Severe_ ______
: moderate. ’
MdE, MfE_____ . ___ 2r Moderate to severe: Slight to Severe_______ Moderate_____ Severe_ ______
slope. moderate.
MaC._ .- 2r Slight______ ... ___ Slight to Severe__._.__ Moderate. .-._ Moderate..___
: moderate. ‘
oD . 2r Moderate: slope........ Slight to Severe...____ Moderate. ... "Severe__._.__ .
For Glenelg part of MgC and ) moderate.
MgD, see Glenelg series.
Matapeake: MkA, MkB___________ 30 | Slight.___________.___... Slight___.___.. Moderate.___. Slight_...____ Slight________
Mattapex: MIA, MIB______________ 30 | Shght ... ... Slight________ Moderate to | Slight to Slight________
‘ severe. moderate.
Montalto: MsA, MsB2, MsC2______ 2¢ Moderate: plastic Slight________ Severe. . _____ Severe.._____ Slight________
_subsoil.
Neshaminy: .
NeA, NeB2, NeC2._____.__.____ 20 | Slight_______.___ ... Slight________ Severe_______ Severe...____ Slight__._____
NsC. ... 20 | Moderate: stoniness.___] Slight._______ Severe...._._ Severe....... Slight________
NsD,NsE_______ ______________ 2r | Moderate to severe: Slight._______ Severe_ . _____ Severe. .. ___._ Moderate to
For Montalto part of NsC, stoniness and slope. severe,
"NsD, and NsE, see
Montalto series.
Othello: Ot______________________. 3w | Severe: high water Severe. . ..... Severe. . ..... Severe_ . ___._. Slight______._
table.
Sand and gravel pits: Sa.
Unsuited to wood crops.
Too variable to be rated.
Sassafras: .
ShB2, ShC2, SIB2, SIC2.________ 30 | Slight.________._______. Slight._______ Moderate..... Slight________ Slight_._____.
SsD .o 30 | Slight.______._.____..__. Slight to Moderate_.___ Slight__._____ Slight..____..

moderate.
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Site index range Preferred species
Wind-
throw
hazard Mixed Lob- Yellow— | Virginia In For For
oaks lolly poplar pine existing planting Christmas
pine stands trees

Slight________.__. C65-75 | |eooa- 65-75 | Red oak, Virginia Virginia pine, loblolly | Scotch pine, white pine.
pine. pine.

Slight__.______... 65-75 | |eooo_- 65-75 | Red oak, Virginia Vlrglma pine, loblolly | Scotch pine, white pine.

. pine: pin : ,

Slight______...__. 65-75 | ... 65-75 | Red oak, Virginia Vlrgmm pine, loblolly | Scotch-pine, white pine,
pine. pine.

Slight__._________ 75-85 | oooeo-. 85-95 75-85 | Red oak, yellow- Yellow-poplar, white Scotch pine, white pine,
poplar, shortleaf ine, Virginia pine, Norway spruce.
pine, Virginia pine. {)blolly pine. .

Slight__._________ 75-85 | ... 85~-95 75-85 | Red oak, yellow- Yellow-poplar, white Scotch pine, white pine,
poplar, shortleaf f)me Virginia pine, Norway spruce.
pine, Virginia pine. blolly pine.

Slight____________ 75-85 |___._..-. 85-95 75-85 | Red oak, yellow- Yellow-poplar, white Scotch pine, white pine,
poplar, shortleaf ine, Virginia pine, Norway spruce.
pine, Virginia pine. oblolly pine. .

Slight____________ 75-85 | _oo.__._ 85-95 75-85. | Red oak, yellow- | Yellow-poplar, white Scotch pine, white pine,

’ poplar, shortleaf fnne, Virginia pine, Norway spruce.
. pine, Virginia pine. oblolly pine.

Slight____________ 75-85 |- 85-95 75-85 | Red oak, yellow- Yellow-poplar, white Scotch pine, white pine,
poplar, shortleaf ine, Virginia pine, Norway spruce,

. pine, Virginia pine. })blolly pine, larch. blue spruce.

Slight____________ 75-85 .. ... 85-95 75-85 | Red oak, yellow- Yellow-poplar, white Scotch pine, white pine,
poplar, shortleaf ine, Virginia pine, Norway spruce, blie
pine, Virginia pine. Fblolly pine, larch. spruce.

Slight ... 70-80 75-85 85-95 70-80 | Red oak, yellow- Loblolly pine, white Scotch pine, white pine,

- I)oplar sweetgum, pine, yellow-poplar, Austrian pine.
blolly pine, sweetgum, )
Virginia pine.
Slight___.....__. 70-80 75-85 75-85 |___..... --| Red oak, yellow- Loblolly pine, white Scotch pine, white pine.
: Foplar sweetgum, pine, sweetgum,
oblolly pine. yellow-poplar.

Slight_..________. 70-80 ... 85-95 70-80 | Red oak, yellow- White pine, yellow- Scotch pine, Austrian
poplar, shortleaf poplar, black pine, white pine,
pine, Virginia pine, walnut, loblolly Norway spruce.
black walnut, white pine.
pine, ash.

Slight. ... 75-85 |.__._...-- 85-95 |_______. --| Red oak, black Yellow-poplar, black | Scotch pine, white pine,
walnut, yellow- walnut, white pine. Austrian pine,

. poplar, ash, Norway spruce.

Slight.....___.... 75-85 85-95 | ..o |e___._. --| Red oak, black Yellow-poplar, black Scotch pine, white pine,
walnut, yellow- walnut, white pine. Austrian pine,

) poplar, ash. Norway spruce.

Slight- ... 75-85 85-95 | _________|._._._. --| Red oak, black Yellow-poplar, black | Scotch pine, white pine,
walnut, yellow- walnut, white pine. Austrian pine,
poplar, ash. Norway spruce.

Slight. ... 70-80 75-85 | .- Red oak, red maple, Loblolly pine, sweet~ Scotch pine, white pine.
loblolly pine, 1 gum,
sweetgum.

Slight .. .......... 70-80 70-85 80-90 70-80 | Red oak, loblolly Loblolly pine, Virginia | Scotch pine, white pine,
pine, Virginia pine, pine, white pine, Austrian pine.
yellow-poplar, yellow-poplar,

. sweetgum. sweetgum.

Slight. ... 65-80 70-85 80-90 65-90 | Red oak, Virginia Loblolly pine, Virginia | Scotch pine, white pine.
pine, loblolly pine, pine, s Eortleaf pine.
“yellow-poplar.
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TaBLE 5.—Wood crops and

Competition for—
Soil series and Woodland Seedling Erosion
map symbols subclass Equipment limitations mortality hazard .
Conifers Hardwoods
Sassafras——(Continuéd)
1] 3r Moderate: slope._._..__ Slight to Moderate__.__ Slight_.______ Slight________
For Joppa part of SsD and moderate.
SsE, see Joppa series.
Stony land, steep: St._____________ 5x | Severe: extreme Moderate to | Slight________ Slight__...___ Slight________
stoniness; slope. severe.
Swamp: Sw.
Unsuited to wood crops. Too
variable to be rated.
Tidal marsh: Tm.
Unsuited to wood crops. Too
variable to be rated.
Watchung: WaA, WaB, WeB_______ 1w | Severe: high water Severe. ... __. Severe. . ..._._ Severe______. Slight_.____...
table; plastic subsoil,
Whiteford: WhB, WhC2__________. 20 | Slight .. __._____ Slight___..___ Severe_______ Moderate_.___ Slight________
Woodstown: WoB.________._____.. 20 | Slight.. o oo Slight._______ Severe______. Moderate..___ Slight_______.

reliable estimates of yield have been determined. There are a
number of Christimas tree plantations on soils of this group
in the Harford County Area.

WOODLAND SUBCLASS 2r

This woodland subclass consists of well-drained or well-
drained to somewhat excessively drained soils of the Chester,
Glenelg, Legore, Manor, and Neshaminy series. These
soils, except for a few that are highly erodible, generally have
slopes more than 15 percent. They are highly productive but
are moderately to severely limited for woodland use and
management by slope or the hazard of erosion, or both.

In a normal stand 50 years of age, the average annual
growth per acre for trees on these soils is as follows: mixed
oaks, 275 board feet of timber; yellow-poplar, 490 board feet
of timber; loblolly pine, 680 board feet of timber or 1.3 cords
- of pulpwood; and Virginia pine, 1.9 cords of pulpwood.

At 30 years of age, a fully stocked stand of Virginia pine
on these soils yields about 57 cords of pulpwood per acre, and
at 50 years of age a fully stocked stand yields about 95
cords per acre.

In a normal stand 50 years of age, the yield per acre on
these soils is as follows: mixed oaks, 13,750 board feet of
timber; yellow-poplar, 24,400 board feet of timber; and
loblc()illy pine, 18,800 board feet of timber or 63 cords of pulp-
wood.

The Glenelg and Legore soils of this subclass are good for
the production of black walnut, but no reliable estimates of
yield have been determined.

WOODLAND SUBCLASS 2w

This woodland subclass consists of poorly drained to
moderately well drained soils of the Fallsington and Glen-
ville series, and of somewhat poorly drained to very poorly
drained Alluvial land. The soils are highly productive but are
moderately to severely limited for use of heavy equipment
by seasonal wetness or a high water table. Seedling mortality
and plant competition for trees are severe on some of these
soils. Flooding is a hazard on Alluvial land.

Most of these soils are well suited to oaks and to loblolly
pine. In a normal stand 50 years of age, the average annual
growth per acre for oak trees on these soils is 275 board feet
of timber, and the average yield per acre is about 13,750
board feet of timber. For loblolly pine, the average annual
growth per acre is about 680 board feet of timber or 1.3 cords
of pulpwood, and the average yield per acre is about 18,800
board feet of timber or 63 cords of pulpwood.

Fallsington and Glenville soils are well suited to yellow-
poplar (fig. 11). In a normal stand 50 years of age, the average
annual growth per acre on these soils is about 490 board feet
of timber, and the average yield per acre is about 24,400
board feet of timber. ,

Some areas of these soils support good natural stands of
sweetgum or of red maple, but no reliable estimates of yield
have been determined.

WOODLAND SUBCLASS 2¢

This woodland subclass consists of well-drained soils of the
Elioak (fig. 12) and Montalto series. These soils are highly
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Site index range Preferred species
Wind-
throw
hazard Mixed Lob- Yellow— | Virginia In For For
oaks Jolly poplar pine existing planting Christmas
pine stands trees
Slight.________._. 65-80 70-82 80-90 65-80 | Red oak, Virginia Loblolly pine, Virginia | Scotch pine, white pine.
pine, loblolly pine, pine, shortleaf pine.
yellow-poplar.
Slight____________ 45-55 | _..__ 55-65 45-55 | Red oak, Virginia Virginia pine.._._____. None.
pine, yellow-poplar.
Slight____._._____ >85 e Pin oak, red maple, White pine.____._.___. Scotch pine, white pine,
sycamore. Norway spruce.
Slight ________..-. 75-85 |- 85-95 70-80 | Red oak, yellow- - White pine, yellow- Scotch pine, Norway
poplar, Virginia poplar, Virginia spruce, Austrian
pine, shortleaf pine. pine, shortleaf pine. pine, white pine,
blue spruce.
Slight.__._.._.__. 75-85 80-90 85-95 | __ .. ._... Red oak, loblolly pine, | Loblolly pine, white Scotch pine, white pine,
yellow-poplar, pine, yellow-poplar, Norway spruce.
sweetgum, red sweetgum.
maple.

productive, but are moderately limited for use of heavy
equipment by the plastic nature of the clayey subsoil. The
slope is as much as 15 percent. Plant competition for trees
is moderate to severe.

In a normal stand 50 years of age, the average annual
growth per acre for trees on these soils is as follows: mixed
oaks, 275 board feet of timber; yellow-poplar, 490 board feet
of timber; loblolly pine, 680 board feet of timber or 1.3 cords
of pulpwood; and Virginia pine, 1.9 cords of pulpwood.

At 30 years of age, a fully stocked stand of Virginia pine
on these soils yields about 57 cords of pulpwood per acre,
and at 50 years of age, a fully stocked stand yields about 95
cords per acre. '

In a normal stand 50 years of age, the yield per acre on
these soils is as follows: mixed oaks, 13,750 board feet of
timber; yellow-poplar, 24,400 board feet of timber; and
loblc()illy pine, 18,800 board feet of timber or 63 cords of pulp-
wood.

The soils of this subclass are good for the production of
black walnut, but no reliable estimates of yield have been
determined.

WOODLAND SUBCLASS 30

This woodland subclass consists of well drained or moder-
ately well drained soils of the Aldino, Chillum, Matapeake,
Mattapex, and Sassafras series. Joppa soils are included in
some areas of Sassafras soils. These soils are moderately
productive and have no major limitations for woodland
management. The slope is as much as 15 percent.

In a normal stand 50 years of age, the average annual
growth per acre for trees on these soils is as follows: mixed
oaks, 200 board feet of timber; yellow-poplar, 350 board feet
of timber; loblolly pine, 470 board feet of timber or 1 cord of
pulpwood; and Virginia pine, 1.1 cords of pulpwood.

At 30 years of age, a fully stocked stand of Virginia pine
on these soils yields about 33 cords of pulpwood per acre, and
at 50 years a fully stocked stand yields about 54 cords per
acre.

In a normal stand 50 years of age, the yield per acre on
these soils is as follows: mixed oaks, 9,750 board feet of
timber; yellow-poplar, 17,600 board feet of timber; and
loblolly pine, 11,400 board feet of timber or 51 cords of
pulpwood.

Some areas of these soils support fairly good natural
stands of sweetgum, but no reliable estimates of yield have
been determined.

WOODLAND SUBCLASS 3r
This woodland subclass consists of moderately well drained
or well drained soils of the Aldino and Sassafras series. Joppa
soils are included in some areas of Sassafras soils. These
soils are moderately productive and limitations to woodland
use and management are slight to moderate. Except for the
Aldino soils, the slope is more than 15 percent. ,
In a normal stand 50 years of age, the average annua
growth per acre for trees on these soils is as follows: mixed
oaks, 200 board feet of timber; yellow-poplar, 350 board feet
of timber; loblolly pine, 470 board feet of timber or 1 cord
of pulpwood; and Virginia pine, 1.1 cords of pulpwood.
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Figure 11.—Stand of yellow-poplar on nearly level Glenville silt loam.

At 30 years of age, a fully stocked stand of Virginia pine
on these soils yields about 33 cords of pulpwood per acre,
and at 50 years of age a fully stocked stand yields about
54 cords per acre.

In a normal stand 50 years of age, the yield per acre on
these soils is as follows: mixed oaks, 9,750 board feet of
timber; yellow-poplar, 17,600 board feet of timber; and
loblc()illy pine, 11,400 board feet, of timber or 51 cords of pulp-
wood.

A few areas of these soils support fairly good natural
stands of sweetgum, but no reliable estimates of yield have
been determined.

WOODLAND SUBCLASS 3w

This woodland subclass consists of moderately well drained
to poorly drained soils of the Beltsville, Elkton, Hatboro,
Keyport, Leonardtown, and Othello series. These soils are
moderately productive but are moderately to severely limited
for use of heavy equipment by seasonal wetness or a high
water table. Seedling mortality and plant competition for
tree species are severe on some of these soils. Flooding is a
hazard on Hatboro soils.

In a normal stand 50 years of age, the average annual
growth per acre for trees on these soils is as follows: mixed

oaks, 200 board feet of timber; and loblolly pine, 470 board
feet of timber or 1 cord of pulpwood

On Beltsville soils of this subclass, a fully stocked stand
of Virginia pine at 30 years of age yields about 33 cords
of pulpwood per acre, and at 50 years of age a fully stocked
stand yields about 54 cords per acre. :

In a normal stand 50 years of age, the yleld per acre on
these soils is as follows: mixed oaks, 9,750 board feet of
timber; and loblolly pine, 11,400 board feet ‘of timber or 51
cords of pulpwood.

Yellow-poplar is not well suited to most of these soils.
Some areas support fairly good stands of sweetgum or of red
maple, but no reliable estimates of yield have been de-
termined.

WOODLAND SUBCLASS 3¢

Loamy and clayey land, the only mapping unit in -this
woodland subclass, is well drained and moderately productive
but is moderately limited for use of heavy equipment by the
plastic nature of the underlying clay. In most areas the slope
is between 0 and 15 percent, but in a few areas it is as much
as 30 percent.

In a normal stand 50 years of age, the average annual
growth per acre for trees on these soils is as follows: mixed
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oaks, 200 board feet of timber; and Virginia pine, 1.1 cords
of pulpwood. Most other trees are not well adapted to soils
of this subclass.

At 30 years of age, a fully stocked stand of Virginia pine
on these soils yields about 33 cords of pulpwood per acre,
and at 50 years of age a fully stocked stand yields about 54
cords per acre.

In a normal stand 50 years of age, the yield per acre of
mixed upland oaks on these soils is about 9,750 board feet
of timber.

WOODLAND SUBCLASS 3s

This woodland subclass consists of excessively drained
soils of the Evesboro secries. These soils are moderately
productive. They are moderately limited by moderate
seedling mortality for use of heavy equipment because their
surface layer is sandy and they are seasonally droughty.
The slope is as much as 15 percent.

In a normal stand 50 years of age, the average annual
growth per acre for trees on these soils is as follows: mixed
oaks, 200 board feet of timber; loblolly pine, 470 board feet
of timber or 1 cord of pulpwood; and Virginia pine, 1.1 cords
of pulpwood. The soils of this subclass generally are not
well suited to the production of other timber trees.

At 30 years of age, a fully stocked stand of Virginia pine
on these soils yields about 33 cords of pulpwood per acre, and

at 50 years of age a fully stocked stand yields about 54 cords
per acre.

In a normal stand 50 years of age, the yield per acre on
these soils is as follows: mixed oaks, 9,750 board feet of
timber; and loblolly pine, about 11,400 board feet of timber
or 51 cords of pulpwood.

WOODLAND SUBCLASS 3f

This woodland subclsss consists of somewhat excessively
drained, or well-drained to excessively drained soils of the
Brandywine and Joppa series. These soils are moderately
productive. Large amounts of coarse fragments in the soil
cause seasonal droughtiness and moderate seedling mor-
tality. These fragments range in size from 2 millimeters to
several inches. Slopes generally are as much as 45 percent,
but are steeper in places.

In a normal stand 50 years of age, the average annual
growth per acre for trees on these soils is as follows: mixed .
oaks, 200 board feet of timber; yellow-poplar, 350 board
feet of timber; and Virginia pine, 1.1 cords of pulpwood.

At 30 years of age, a fully stocked stand of Virginia pine
on these soils yields about 33 cords of pulpwood per acre, and
at 50 years of age a fully stocked stand yields about 54 cords
per acre.

In a normal stand 50 years of age, the yield per acre on
these soils is as follows: mixed oaks, 9,750 board feet of

Figure 12.—Christmas tree plantation of Scotch pine on Elioak silt loam.
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timber; and yellow-poplar, 17,600 board feet of timber. The
soils of this subclass generally are not well suited to the
production of other timber species.

WOODLAND SUBCLASS 4w

This woodland subclass consists of somewhat poorly
drained soils of the Kelly series. These soils are low in
productivity and are severely limited for use of heavy
equipment by seasonal wetness or a high water table and the
very plastic clay subsoil. The slope is as much as 25 percent.

Black oak and Virginia pine are the most common econ-
omic timber species for planting on these soils. In a normal
stand 50 years of age, the average annual growth per acre
for trees on these soils 1s 125 board feet of timber for oaks,
and 0.6 cord of pulpwood for Virginia pine. The soils of this
subclass generally are not well suited to the production of
other timber species. Some useful redcedar and shortleaf
pine grow in places.

At 30 years of age, a fully stocked stand of Virginia pine
on these soils yields about 19 cords of pulpwood per acre, and
at 50 years of age a fully stocked stand yields about 31
cords per acre.

In a normal stand 50 years of age on these soils, the yield
for oaks is about 6,300 board feet of timber.

WOODLAND SUBCLASS 4c

Chrome channery silty clay loam, 15 to 45 percent slopes,
is the only soil in this woodland subclass. It is well drained
and low in productivity. This soil is moderately to severely
limited for use of heavy equipment by the very plastic nature
of the clayey subsoil and by slope. This soil 1s moderately
deep over serpentine bedrock. Content of nickel in the sub-
soil is extremely high so only certain tree species can adapt
to this soil. In a few areas the slope is more than 45 percent.

Red oak and Virginia pine are the most common economic
timber species for planting on this soil. In a normal stand
50 years of age, the average annual growth per acre for trees
on this soil 1s 125 board feet of timber for oaks, and 0.6
cord of pulpwood for Virginia pine. The soils of this subclass
generally are poorly suited to the production of other timber
species.

At 30 years of age, a fully stocked stand of Virginia pine
on this soil yields about 19 cords of pulpwood per acre,
and at 50 years of age a fully stocked stand yields about 31
cords per acre.

In a normal stand 50 years of age, the yield for oaks on this
soil is about 6,300 board feet of timber.

WOODLAND SUBCLASS 5x

This woodland subclass consists of Stony land, steep, which
is very low in productivity and is severely limited for use of
heavy equipment by extreme stoniness and steep slopes.
Some arcas support stands of red oak, yellow-poplar, or
Virginia pine. Wood crop production generally is not feasible.
Virginia pine is suitable for planting where additional cover
is desired for watershed protection and wildlife habitat.

Wildlife

The production of a wildlife species largely depends on
the amount and distribution of food, shelter, and water. If
any of these elements is missing, 1nadequate, or inaccessible,
the species is absent or scarce. The kinds of wildlife that

live in a given area and the number of each kind are closely
related to land use, to the resulting kinds and patterns of
vegetation, and to the supply and distribution of water.
These, in turn, are generally related to the kinds of soil.

Habitat for wildlife generally can be created or improved
by planting suitable vegetation, by properly managing the
existing plant cover, by fostering the natural establishment
of desirable plants, or by using a combination of these
measures. _

This section rates the soils of the Harford County Area
according to their suitability for seven elements of wildlife
habitat and for three general kinds of wildlife habitat. It
also explains the elements and the general kinds of wildlife
habitat and the ratings. Not considered in the ratings are
present land use, the location of a soil in relation to other
soils, and the mobility of wildlife.

The suitability ratings in this section can be used as an
aid in—

1. Planning the broad use of parks, refuges, nature-
study areas, and other recreational developments for
wildlife.

Selecting the better soils for creating, improving,

or maintaining specific kinds of wildlife habitat

elements.

3. Determining the related intensity of management
needed for individual habitat elements.

4. Eliminating sites that would be difficult or im-
practical to manage for specific kinds of wildlife.

5. Determining areas that are suitable for acqulsltlon
for use by wildlife.

Each soil in the Harford County Area is rated in table 6
according to its suitability for various kinds of plants and
other elements that make up wildlife habitat. The seven
elements considered important are as follows:

Grain and seed crops.—These crops include such seed
producing annuals as corn, sorghum, wheat, barley, oats,
millet, buckwheat, cowpeas, and other plants commonly
grown for grain or for seed. The major soil properties af-
fecting this habitat element are effective rooting depth,
available water capacity, natural drainage, slope, surface
stoniness, hazard of flooding, and texture of the surface layer
and subsoil.

Domestic grasses and legumes.—This group is made up of
domestic perennial grasses and herbaceous legumes that are
established by planting, and that furnish wildlife cover and
food. Among the plants are bluegrass, fescue, brome, timothy,
orchardgrass, reed canarygrass, clover, and alfalfa. The
major soil properties affecting this habitat element are ef-
fective rooting depth, available water capacity, natural
drainage, slope, surface stoniness, hazard of flooding, and
texture of the surface layer and subsoil.

Wild herbaceous planis.—In this group are native or
introduced perennial grasses and weeds that generally are
established naturally. They include bluestem, quackgrass,
panicgrass, goldenrod, wild carrot, nightshade, and dande-
lion. They principally provide food and cover to upland
kinds of wildlife. The major soil properties affecting this
habitat element are effective rooting depth, available water
capacity, natural drainage, surface stoniness, hazard of
flooding or ponding, and texture of the surface layer and
subsoil.

Hardwoods—This element includes nonconiferous trees,
shrubs, and woody vines that produce nuts or other fruits,

o
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buds, catkins, twigs, or foliage that wildlife eat. They
generally are established naturally but can be planted.
Among the native species are oak, cherry, maple,; poplar,
apple, hawthorn, dogwood, persimmon, sumac, sassafras,
hazelnut, black walnut, hickory, sweetgum, bayberry,
blueberry, huckleberry, blackhaw, viburnum, grape, and
briers. The major soil properties affecting this habitat
element are effective rooting depth, available water capacity,
and natural drainage. '

Also in this group are several varieties of fruiting shrubs
that are raised commercially for planting. Autumn-olive,
Amur honeysuckle, Tartarian honeysuckle, crabapple, multi-
flora rose, highbush cranberry, and silky cornel dogwood are
some of the shrubs that generally are available and can be
planted on soils that are rated well suited. Hardwoods that
are not available commercially .can commonly be trans-
planted successfully.

Conifers—This element consists of cone-bearing evergreen
trees and shrubs that are used by wildlife primarily as
cover, although they also provide browse and seeds or fruit-
like cones. Among these are Norway spruce, Virginia pine,
loblolly pine, shortleaf pine, pond pine, Scotch pine, red-
cedar, and Atlantic white-cedar. Generally, the plants are
established naturally in areas where cover of weeds and sod is
thin, but they also can be planted. The major soil properties
affecting this habitat element are effective rooting depth,
available water capacity, and natural drainage.

Wetland plants—This group is made up of wild, herb-
aceous, annual and perennial plants, exclusive of submerged

or floating aquatics, that grow on moist to wet sites. They

produce food and cover used mainly by wetland forms of
wildlife. They include smartweed, wild millet, bulrush;
sedges, barnyard grass, pondweed, duckweed, duckmillet,
arrow-arum, pickerelweed, water willow, wetland grasses,
wildrice, and cattails. The major soil properties affecting this
habitat element are natural drainage, surface stoniness,
slope, and texture of the surface layer and subsoil.

Shallow water areas.—These are areas of shallow water,
generally not exceeding 5 feet in depth, near food and
cover for wetland wildlife. They may be naturally wet areas,
or those created by dams or levees, or by water-control
devices in marshes or streams. Examples of such develop-
ments are wildlife ponds, beaver ponds, muskrat marshes,
waterfowl feeding areas, and wildlife watering develop-
ments. The major soil properties affecting this habitat
element are depth to bedrock, natural drainage, slope, sur-
face stoniness, and permeability. Natural wet areas that are
aquifer fed are rated on the basis of drainage class. Perme-
ability is not considered. Permeability of the soil would
apply only to those nonaquifer areas that have a potential
for development, and water is assumed to be available
offsite. -

Table 6 also rates the soils according to their suitability
for three general kinds of wildlife habitat in the county—
openland, woodland, and wetland wildlife.

Openland wildlife—Examples of openland wildlife are
, quail, pheasant, meadowlark, field sparrow, dove, cottontail
rabbit, red fox, and woodchuck. These birds and mammals
normally make their home in areas of cropland, pasturc,
meadow, and lawns and in areas overgrown with grasses,
herbs, shrubs, and vines.

Woodland wildlife—Among the birds and mammals that
prefer woodland are ruffed grouse, woodcock, thrush, vireo,
scarlet tanager, gray and red squirrels, gray fox, white-

tailed deer, raccoon, and wild turkey. They obtain food and
cover in stands of hardwoods, conifers, or shrubs, or a mixture
of these plants.

Wetland wildlife—Ducks, geese, rails, herons, shore birds,
and muskrat are familiar examples of birds and mammals
that normally make their home in such wet areas as ponds,
marshes, and swamps. :

Each rating of wildlife habitat in table 6 is based on the
ratings of the habitat elements in the first part of the table.
For openland wildlife, the rating is based on the ratings shown
for grain and seed crops, domestic grasses and legumes, wild
herbaceous upland plants, and either hardwood woody
plants, or coniferous woody plants, whichever is most ap-
plicable. The rating for woodland wildlife is based on the
ratings listed for domestic grasses and legumes, wild herba-
ceous upland plants, and either hardwood woody plants or
coniferous woody plants, whichever is most applicable. For
wetland wildlife, the rating is based on the ratings shown
for wetland food and cover plants and shallow water areas.

On soils rated good, habitat generally is easily created,
improved, or maintained. The soils have few or no soil
limitations in habitat management and satisfactory results
are well assured. :

On soils rated fair, habitat usually can be created, im-
proved, or maintained, but the soils have moderate limita-
tions that affect the creation, improvement, or maintenance
of the habitat. A moderate intensity of management and
fairly frequent attention may be required to assure satis-
factory results.

On soils rated poor, habitat can usually be created, im-
proved, or maintained, but there are rather severe soil
limitations. Habitat management can be difficult and ex-
pensive and require intensive effort. Satisfactory results are
questionable.

On soils rated very poor, creating, improving, or maintain-
ing habitat is impractical because soil limitations are very
severe. Unsatisfactory results are probable.

Engineering Uses of the Soils!

This section is useful to those who need information about
soils used as structural material or as foundation upon which
structures are built. Among those who can benefit from this
section are planning commissioners, town and city managers,
land developers, engineers, contractors, and farmers.

Among properties of soils highly important in engineering
are permeability, strength, compaction characteristics, drain-
age condition, shrink-swell potential, grain size, plasticity,
and reaction. Also important are depth to the water table,
depth to bedrock, and slope. These properties, in various
degrees and combinations, affect construction and mainten-
ance of roads, airports, pipelines, foundations for small
buildings, irrigation systems, ponds and small dams, and
systems for disposal of sewage and refuse.

Information in this section of the soil survey can be help-
ful to those who—

1. Select potential residential, industrial, commercial,
and recreational areas.

2. Evaluate alternate routes for roads, highways,
pipelines, and underground cables.

4 Ricaarp R. NAGEL, assistant State conservation engineer, Soil
Conservation Service, helped prepare this section.



TABLE 6.—Suitability of the soils for elements of wildlife habitat and kinds of wildlife

Elements of wildlife habitat

Kinds of wildlife

Soil series and map symbols
Grain and Domestic Wild Hardwood | Coniferous Wetland Shallow
seed crops | grasses and | herbaceous trees- plants plants water areas | Openland Woodland Wetland
legumes plants :
Aldino:
AdA. .. Fair_______ Good_ _____ Good._____ Good. . ____ Good______ Poor....___ Poor_______ Good_.____ Good.______ Poor.
AdB,AdC_______________ Fair_______ Good.______ Good_ _____ Good_____. Good._____ Very poor_ .| Very poor__{ Good______ Good.__.__ Very poor.
AsB_______ L _____ Very poor__| Poor_______ Good._.____ Good.______ Good_____. Very poor_ .| Very poor__| Poor_______ Good_...__ Very poor.
Alluvial land: Av___________ Poor_______ Fair_______ Fair_______ Fair_______ Fair_______ Good___.__ Fair_ . _____ Fair_______ Fair_ . ____ Fair.
Baile:
BaA_____ . ______ Poor_______ Fair_______ Fair____.__ Good______ Fair_______ Good__ .. __ Good_ ____. Fair_______ Good___.__ Good.
BaB____ . _____ Poor_______ Fair_______ Fair____.__ Good.__._._ Fair_______ Poor_.____. Very poor_ _| Fair_______ Good______ Very poor.
Beltsville:
BeA,BeB_ . _____________ Fair_______ Good.___.__ Good. __.__ Good______ Good______ Poor_______ Poor____.___ Good__..__ Good._____ Poor.
BeC__ ... . ___ Poor.______ Poor_______ Fair_______ Fair_______ Fair_______ Very poor__| Very poor._| Poor_______ Fair.______ Very poor.
Brandywine:
BrC2___ L _____ Fair_______ Fair_______ Fair_______ Fair__.____ Fair_______ Very poor._| Very poor__| Fair_______ Fair_______ Very poor.
BrD3_ . ___ Poor_______ Poor____.__ Fair_______ Poor.______ Poor_______ Very poor. .| Very poor__| Poor_______ Poor_______ Very poor.
BrE3._ . Very poor. .| Poor_______ Fair_______ Poor_______ Poor______. Very poor._| Very poor._| Poor_______ Very poor. _| Very poor.
Chester:
CcA, CcB2,CgB2_________ Good_. ____ Good__..__ Good.__._. Good______ Good._.____ Poor_______ Very poor_ .| Good.______ Good._.__._ Very poor.
CcC2,CgC2_. _________.__ Fair_______ Good__..___ Good___._._ Good._____ Good._.____ Very poor__| Very poor__| Good______ Good______ Very poor.
CgD2_ . Poor_______ Fair_______ Good.__.___ Good______ Good_.____ Very poor__| Very poor__| Fair_______ Good._____ Very poor.
Chillum: ChB2,CkC2__.____ Fair__.____ Good.__.___ Good______ Good.___.. Good______ Poor_______ Very poor._| Good______ Good._.__. Very poor.
For Neshaminy part of
CkC2, see Neshaminy
series.
Chrome: CrE____.._________ Very poor_ .| Very poor__| Poor_._____ Poor_______ Poor_______ Very poor. _| Very poor__| Poor__.____ Poor_______ Very poor.
Codorus: Cu._._._.______._.___ Fair_______ Good______ Good______ Good. _____ Good___.__ Poor_______ Poor_______ Good.._.__ Good______ Poor.
Comus: Cv__._______________ Good._.__.. Good____.. Good____.. Good..____ Good___.__ Very poor__j Very poor._| Good______ Good______ Very poor.
Cut and fill land: Cx.
Material too variable to
be rated.
Delanco:
DeA. . ____ Good...... Good._____ Good______ Good______ Good._____ Poor_______ Poor_____._ Good______ Good._____ Poor.
DeB. . Good_ ... Good._ ... __ Good.__.___ Good.___.__ Good_._._._ Poor______. Very poor__| Good._____ Good______ Very poor.
Elioak: |
EnB2_____ . __ Good__.__. Good..__.. Good.______ Good____._ Good.._... Poor_______ Very poor._| Good__.___ Good______ Very poor.
EhC2__ . ____ Fair_ .. ___. Good._...__ Good______ Good.___._ Good____._ Very poor._| Very poor__| Good..____ Good. ... Very poor.
Elkton: En_________________ Poor_______ Fair_______ Fair_______ Fair___.___ Fair__._.__ Good . _.._. Good.._.__ Fair_______ Fair_____._ Good.
Elsinboro:
EsA,EsB2______.______: Good.____. Good.____._ Good______ Good._____ Good______ Poor_______ Very poor. _| Good._..____ Good_.____ Very poor.
EsC2. .. Fair_______ Good__..__ Good... __ Good______ Good______ Very poor..| Very poor__| Good______ Good..____ Very poor.
Evesboro: EvC_____________ Poor_...... Poor__._.__ Fair______. Poor.._____ Poor_______ Very poor__| Very poor._| Poor.______ Poor______. Very poor.
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Fallsington: Fs_____________
Glenelg:
GeB2,GgB2___ . _.____._
GeC2, GeC3, GgC2,
GgC3.
GeD?2, GeD3, GgD2,
GgD3.
Glenville:
GnA____ . ___.
GnB_____ ..
Hatboro: Hb_______________
Joppa:
JpB_ . ___
JpCo .
Kell
KeB, KeC2_________.___.
Keyport:
KpA_ ..
KpB. ..
Kinkora
KrA o
KB ..
Legore:
LeB2______ . ____
LeC2,LgC3__ ___________
LeD2,LgD3____________.
eE________ .
LfC, LfD, LFE_____ . _____
Leonardtown: Lro___________

Manor:
MbB2, MbC2, MbC3,
McB2, McC2, McC3.
MbD2, MbD3, McD2,

MgC,MgD______________
For Glenelg part of
MgC and MgD, see
Glenelg series.

Matapeake: MKA, MkB_..___

Very poor__
Very poor__

Very poor. .
Not suited._

Very poor. _
Very poor.__

Very poor. _
Very poor.__

Very poor. _
Very poor. .
Very poor__
Very poor._ _

Very poor.. _

Very poor_ _|

Very poor._ _
Very poor. _

Very poor. _
Very poor. .

Very poor._ _
Very poor_ _

Very poor. _
Very poor. _

Very poor. _

Very poor._ .
Very poor._ .

Very poor__
Very poor._ _

Very poor. _

Very poor._ .
Very poor. _
Very poor__
Very poor. .
Very poor. .

Very poor_ _
Very poor. _
Very poor. .
Very poor._ .
Very poor. _

Very poor._ _
Very poor_ _

Very poor._ _

Very poor.__

Very poor. _
Very poor. .

Good.

Very poor.
Very poor.

Very poor.

Poor.

Very poor.

Fair.

Very poor.
Very poor.

Very poor.
Very poor.

Poor.

Very poor.

Good.

Very poor.

Very poor.
Very poor.
Very poor.
Very poor.
Very poor.

Good.

Very poor.
Very poor.
Very poor.
Very poor.
Very poor.

Very poor.
Very poor.

Very poor.

Poor.

Very poor.

Very poor.
Very poor.

ANVIAYVI ‘VIYY XINNOD AHOJHVH

12



TaBLe 6.—Suitability of the soils for elements of wildlife habitat and kinds of wildlife—Continued

Elements of wildlife habitat

Kinds of wildlife

Soil series and map symbols )
Grain and Domestic Wild Hardwood | Coniferous Wetland Shallow
seed crops | grasses and | herbaceous trees plants plants water areas | Openland Woodland Wetland
legumes plants
Neshaminy: .
NeA,NeB2______________ Good______ Good______ Good.__.__. Good .. ____ Good. . ____ | Very poor._| Very poor__| Good_____. Good._____ Very poor.
NeC2___. _____ ... Fair_______ Good______ Good.__.__ Good._____ Good______ Very poor__| Very poor._| Good_.____ Good.___.__ Very poor.
NsC,NsD, Nse__________ Very poor__| Poor_______ Good.__..__ Good.__.___ Good._____ Very poor.__| Very poor__| Poor__._.___ Fair_______ Very poor.
For Montalto part of
NsC, NsD, and NsE,
see Montalto series.
Othello: Ot_________________ Poor_______ Fair_______ Fair_______ Fair.______ Fair_______ Good . __._.__ Good. . .__. Fair_ ______ Fair_ ______ Good.
Sand and gravel pits: Sa.
Material too variable to
be rated.

Sassafras: . ,
ShB2,8IB2_____________. Good______ Good...__. Good.______ Good_ _____ Good______ Poor_______ Very poor._| Good._____ Good.______ Very poor.
ShC2,8IC2_____ .. _______ Fair______. Good .. ___. Good..____ Good..__._ Good..____ Very poor.__| Very poor__| Good___.___ Good______ Very poor.

Sassafras and Joppa: Poor.___.__ Fair_______ Fair_ . _____ Fair. . _____ Fair_______ Very poor__{ Very poor__| Fair_______ Fair__.____ Very poor.
SsD, SsE. ’

For Joppa part of SsD
and SsE, see Joppa
series.

Stony land, steep: St_.______ Very poor__| Very poor__| Very poor._| Poor_______ Poor_______ Very poor. .| Very poor. .| Very poor._| Very poor-_| Very poor.

Swamp: Sw________________ Not suited__| Not suited__| Notsuited__ Very poor__| Very poor__| Good______ Good______ Not suited._| Very poor. .| Good.

Tidal marsh: Tm___________ Not suited._| Not suited-.| Not suited._| Notsuited._| Notsuited._| Good______ Poor_.____. Not suited._{ Notsuited_.| Fair.

Watchung: .

WaA__ .. Poor_____._. Fair_ .. ____ Fair_ . _____ Good.____. Fair_______ Good______ Good.______ Fair____.___ Good______ Good.
WaB_______ . Poor_______ Fair______. Fair_______ Good.______ Fair_______ Poor__.____ Very poor__| Fair_______ Good._____ Very poor.
WeB______ . Very poor__| Poor____.__ Fair_______ Good.__._. Fair_._____ Good to Good to Poor_..____ Fair__.____ Good to
’ poor. very poor. very poor.
Whiteford: WhB, WhC2_____ Fair. ______ Good._.__._ Good._____. Good______ Good______ Very poor. .| Very poor__| Good.____. Good______ Very poor.
Woodstown: WoB___________ Good______ Good.____. Good...___ Good_.____ Good______ Poor._._.__ Poor_______ Good______ Good.______ Poor.
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3. Seek sources of gravel, sand, or clay.

4, Plan farm drainage systems, irrigation systems,
ponds, terraces, and other structures for controlling
water and conserving soil.

5. Correlate performance of structures already built
with properties of the kinds of soil on which they are
built, for the purpose of predicting performance of
structures on the same or similar kinds of soil in
other locations.

6. Predict the trafficability of soils for cross-country
movement of vehicles and construction equipment.

7. Develop preliminary estimates pertinent to con-
struction in a particular area.

Most of the information in this section is presented in
tables 7 and 8, which show, respectively, several estimated
soil properties significant in engineering and interpretations
for various engineering uses.

This information, along with the soil map and other parts
of this publication, can be used to make interpretations in
addition to those given in tables 7 and 8. Tt also can be
used to make other useful maps.

This information, however, does not eliminate need for
further investigations at sites selected for engineering
works, particularly those that involve heavy loads or that
require excavations to depths greater than those shown in
the tables, generally depths greater than 6 feet. Also, inspec-
tion 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 suitabilities or limita-
tions for soil engineering.

Some of the terms used in this soil survey have special
meaning in soil science that might not be familiar to en-
gineers. These terms are defined in the Glossary.

Engineering classification

The two systems most commonly used in classifying
samples of soils for engineering are the Unified system (13)
used by the SCS engineers, Department of Defense, and
others, and the system adopted by the American Association
of State Highway Officials (AASHO) (7).

In the Unified system soils are classified according to
particle-size distribution, plasticity, liquid limit, and or-
ganic-matter content. 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 their 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-7.
This classification is based on grain-size distribution, liquid
limit, and plasticity index. In group A-1 are soils that have
high bearing strength and are the best soils for subgrade
(foundation). At the other extreme, in group A-7, are soils
that have low strength if wet and are the poorest soils for
subgrade. If 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 estimated AASHO 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 proportions
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 engineering properties

Several estimated soil properties significant in engineering
are given in table 7. These estimates are made for typical
soil profiles, of layers sufficiently different to have different
significance in engineering. 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.

Depth to bedrock is the distance from the surface to the
underlying rock layer. : ‘

Depth to seasonal high water table is the distance from
the surface of the soil to the highest level that ground water
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 is 7 to 27 percent
clay, 28 to 50 percent silt, and less than 52 percent sand. If
the soil contains gravel or other particles coarser than sand,
an appropriate modifier is added, for example, “gravelly
loamy sand.” “Sand,” “silt,” “clay,” and some of the other
terms used in USDA textural classification are defined in the
Glossary at thé back of this soil survey.

The table also shows the thickness and depth from the
surface of the textural materials in the specific soil profiles
described in the section “Descriptions of the Soils.”” The
thickness of the surface layer applies only to soils that are .
slightly or moderately eroded. The surface layer of severely
eroded soils is thinner or can be completely removed, and the
underlying horizons are closer to the surface than is indicated
in the table.

Mechanical analysis is expressed as the estimated range
in percentages, by weight, of soil particles that pass a sieve
of a specified size. Sand and other coarser materials do not
pass through the No. 200 sieve. Silt is that material larger
than 0.002 millimeter in diameter that passes through the
No. 200 sieve, and clay is that fraction passing through the
No. 200 sieve that is smaller than 0.002 millimeter in diam-
eter. The clay fraction was determined by the hydrometer
method, rather than the pipette method used by most soil
scientists in determining the clay content of soil samples.

Permeability is that quality of a soil that enables it to
transmit water or air. It is estimated on the basis of those
soil characteristics observed in the field, particularly struc-
ture and texture. Lateral seepage or such transient soil
features as a plowpan or a surface crust are not considered in
the estimates in table 7.

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 the wilting point of most crops.

Reaction is the degree of acidity or alkalinity of a soil,



74 SOIL SURVEY

TaBLE 7.—Estimates of sotl properiies

[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 such
other series that appear in the first column of this table.

Depth Depth to Depth Classification
Soil series and to high water from USDA texture
map symbols bedrock table surface!
Unified AASHO
Ft Ft In .
Aldino: AdA, AdB, AdC, AsB.______.. 316 115214 0-7 Silt loam_ _______..._____ ML A4
7-24 | Silt loam, silty clay CL A-6
loam.
24-36 Sillt. loam, silty clay ML, CL A4, A6
oam. .
36-49 | Loam, silt loam_________ SM, ML, MH A-2 A4 A5
Alluvial land: Av.
No valid estimates can be made.
Baile: BaA,BaB____.___ ... 5-10 0-1 0-12 { Siltloam_______________ ML A4
1240 | Silt loam, silty clay MH, CL A-6, A-7
loam, clay loam.
40-64 | Sandy loam, loam, silt SM, MH A-4, A-6, A-7
loam, clay loam.
Beltsville: BeA,BeB,BeC..____._.____ >10 1%-214 0-16 | Siltloam_________._.____ ML - A-4
1642 | Loam, silt loam, silty ML, CL A4, A6
clay loam.
42-60 | Sandy loam, sandy clay | SM, ML, CL A-2 A4 A-6
loam, clay loam, silt
loam.
Brandywine: BrC2, BrD3,BrE3___.... 4-10 >5 0-7 Loam, gravelly loam_____ SM, ML A-2, A4
7-19 | Gravelly loam________.__ SM, ML A-2, A4
19-72 | Gravelly loamy coarse SP, SM A-2,A-3, A4
sand, sandy loam. : oo
Chester: CcA, CcB2, CcC2, CgB2, 5-10 >5 0-9 Silt loam__.____________ ML A4 .
CgC2, CgD2. 9-30 | Loam, clay loam, silt SM, SC, ML, A4, A-5, A-B
: loam, silty clay loam. CL
30-60 | Sandy loam to silt 8SM, SC, ML A-2, A4 A-5
loam. '
*Chillum: ChB2,CkC2__.___________. >10 >5 0-30 | Silt loam, silty clay ML, CL A4, A6
For Neshaminy part of CkC2, loam.
see Neshaminy series. 30-54 | Gravelly loam, sandy SM, 8C, GM, A-2
loam, sandy clay loam. GC
Chrome: CrE______ ... 114-3%4 >5 0-16 | Silt loam, silty clay MH, CH A-7
: loam, silty clay.
16-20 | Clay loam, silty clay CH, ML, MH, | A-2, A-7
loam, silty clay. GM, GC
20 | Serpentine.
Codorus: Cu__ ... 6-10 11%4-2 0-48 Loaim, ?ilt loam, silty ML, CL, MH A-4, A-5,A-6
clay loam.
48-54 | Stratified, variable | _|oooooo_o_.___.
material.
Comus: Cv._ oL 6-10 >4 0-34 | Siltloam.____________.__ ML A-4
34-60 | Gravelly sandy loam, SM, ML, CL A-2 A-4 A6
loam, silt loam,
silty clay loam.
Cut and fill land: Cx.
No valid estimates can be made.
Delanco: DcA,DeB__ . . ____ 5-20 114-2 0-10 Silt loam o ML A-4
10-29 | Loam, clay loam, silt ML, CL A4 A-6
. loam, silty cla{' loam.
29-60 | Very fine sandy loam, ML, MH A4, A-5 A-6
loam, clay loam. i

See footnotes at end of table.




HARFORD COUNTY AREA, MARYLAND 75

significant in engineering

mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions for referring to
The symbol > means more than, < means less than]

Coarse Percentage passing sieve—
fraction Permeability Available water Reaction Shrink-swell
greater than : range capacity (unlimed) potential
3 inches No. 4 No. 10 No. 40 No. 200
(4.7 mm) (2.0 mm) (0.42 mm) | (0.074 mm)
Pct In per hr In per in of soil pH
0 95-100 95-100 90-100 80-95 0.6-6.0 .16-0.27 4.5-5.5 | Low.
0 95-100 90-100 85-100 60-95 0.6-2.0 0.12-0.24 4.5-5.5 | Low tomoderate.
0 85-100 80-100 65-100 50-100 <0.2 0.12-0.24 4.5-6.0 | Low.
0-10 85-100 80-100 65-100 30-100 0.6-2.0 0.12-0.24 5.1-6.5 | Low.
0 90-100 90-100 85—i00“ 60-85 0.2-0.6 0.16-0.27 4.5-5.5 | Low.
0 95-100 90-100 85-100 65-90 0.06-0.6 0.12-0.24 4.5-5.5 | Low to moderate.
0 85-100 80-100 75-100 40-85 0.06-0.6 0.10-0.24 4.5-5.5 | Low.
0 95-100 90-100 75-100 60-90 0.6-2.0 0.18-0.24 4.0-5.0 | Low.
0 95-100 90-100 90-100 65-95 <0.2 0.10-0.18 4.0-5.0 | Low.
0-10 75-100 .65-100 55-100 25-80 0.2-6.0 0.08-0.18 4.0-5.0 | Low.
0-25 75-100 60-90 50-75 15-60 2.0-6.0 0.16-0.23 4.5-6.0 | Low.
15-35 70-100 60-90 40-60 25-60 2.0-6.0 0.06-0.14 4.5-5.5 | Low.
0-25 65-100 50-80 40-60 5-45 2.0-6.0 0.06-0.12 4.5-5.5 | Low.
0-15 90-100 90-100 75-90 55-75 0.6-2.0 0.12-0.16 5.1-6.0 | Low.
0-10 85-100 85-100 65-95 40-80 0.6-2.0 0.10-0.14 5.1-6.0 | Low.
0-10 85-100 85-100 75-95 30-65 0.6-2.0 0.08-0.12 4.5-5.5 | Low.
0 80-100 65-100 60-100 55-90 0.2-2.0 0.18-0.27 4.0-5.0 | Low.
0-10 60-95 55-90 30-60 15-35 0.2-2.0 0.08-0.16 4.0-5.0 | Low.
0-5 70-100 65-100 65-100 60-100 0.6-2.0 0.18-0.24 6.0-7.0 | Moderate to high.
10-35 30-85 25-75 25-70 20-60 0.6-2.0 0.08-0.24 6.0-7.5 | Moderate.
0 65-100 65-100 60-100 55-95 0.6-2.0 0.12-0.24 4.5-5.5 | Low to moderate.
0-30
0-5 95-100 90-100 70-85 65-80 0.6-2.0 0.18-0.24 4.5-6.0 | Low.
0-40 90-100 85-100 55-80 30-65 0.6-2.0 0.12-0.24 4.5-6.0 | Low.
0-5 90-100 85-100 75-90 65-85 0.6-2.0 0.18-0.24 5.0-5.5 | Low.
0-5 90-100 85-100 80-100 70-95 0.2-0.6 0.18-0.24 4.5-5.0 | Low to moderate.
0-15 75-95 65-85 55-75 50-70 0.6-2.0 0.15-0.22 4.5-5.0 | Low.
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TaBLE 7.—Estimales of soil properties

Depth Depth to Depth Classification
Soil series and to high water from USDA texture :
map symbols bedrock table surface!
Unified AASHO
Pt Ft In . .
Elioak: EhB2,EnhC2._.______ .. __... 5-10 >5 0-15 Sillt loam, silty clay ML, CL A4, A-6
oam.
1540 Sillty clay, silty clay CL, CH, MH A-4, A-6, A-T7
oam. ,
40-65 | Silt loam, loam, fine SM, ML A-b
: sandy loam.
Elkton: En_.._ . ____ .. >10 0-1 0-7 Loam, silt loam___.__.___ ML, CL A4, A-6
7-34 | Clay, silty clay, silty CL, CH, MH A-6, A-7
clay loam. .
34-60 | Silty clay loam, sandy SM, SC, ML, A-2, A4 A-6
clay loam, sandy CL
loam, loamy sand.
Elsinboro: EsA, EsB2,EsC2_____.____ 6-20 >4 0-9 Toam. ..o .o .. . SM, ML A4
" 9-32 | Loam, clay loam, silt SC, ML, CL A-4, A-6
loam, silty clay
loam.
32-60 | Loam, sandy loam, SM, SC, ML A-2, A4
fine sandy loam. _

Evesboro: EvC__ .. __._.______. >10 >10 0-60 | Loamy sand, sand_______ SP, SM A-2, A-3

Fallsington: Fs_._____ . ________._.___ >10 0-1 0-15 | Sandy loam, loam_______ SM, SC, ML A-2, A4

15-30 | Sandy loam, loam, SM, SC, ML, A-2, A4
sandy clay loam.

30-50 | Sand, loamy sand, SM, SP, SM A-2, A-3
sandy loam.

Glenelg: GeB2, GeC2, GeC3, GeD?2, 4-10 >5 0-7 Loam. oo ML A4
GceD3, GgB2, GgC2, GgC3, 7-26 | Loam, silt loam, silty SM, ML, CL A-4, A-6
GgD2, GgD3. clay loam.

26-60 | Loam._..____.__._______ SM, ML A-4, A-5

Glenville: GnA,GnB________________ 4-6 1-3 0-7 Silt loam - oo MI, CL A4

7-15 | Loam, silt loam, silty ML, CL A4, A-6
clay loam.

15-28 | Loam, silt loam, silty ML, CL A4
clay loam.

28-60 | Loam, silt loam, fine SM, SC, ML A4
sandy loam.

Hatboro: Hb_______________________ 4-10 0-1 0-10 [ Siltloam.____._..____.__ ML, CL A4 A6

10-41 | Silt loam, silty clay ML, CL A4, A6
loam.

41-60 | Sandy loam, loam, SM, GM, ML, | A-1, A-2,
sandy clay loam, CL A-4, A-6
silt loam, silty :
clay loam.

Joppa: JpB,IpC_ . >10 >5 | 0-29 | Gravelly sandy loam, SM, GM | A-1,A-2, A4

loam. .

29-72 | Gravelly sand, loamy GP, GM A-1, A2
sand.

Kelly: KeB, KeC2, KfD______._____. 35 1-2 0-11 Sillt loam, silty clay ML, CL A4, A-6

oam, :

11-34 | 'Clay, clay loam_________ MH, CL, CH A-6, A-7

34-54 | Clay loam, sandy clay SC, CL A4 A-6
loam.

Keyport: KpA, KpB_. . ______.. >10 114-3 0-7 Silt loam - _ oo _..__ ML A4

7-42 | Silty clay loam, silty CL, CH, MH A-6, A-7
clay, clay.

42-55 | Silty clay loam, silty CL, CH, MH, A-6, A-7,
clay, silt loam, clay. ML A4

See footnotes at end of table,
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Coarse Percentage passing sieve— .
fraction Permeability Available water | Reaction Shrink-swell
greater than range capacity (unlimed) potential
3 inches No. 4 No. 10 No. 40 No. 200
(4.7 mm) (2.0 mm) (0.42 mm) | (0.074 mm)
Pct In per hr In per in of soil pH
0-5 90--100 90-100 90-100 80-90 0.6~ 0.18-0.24 5.1-5.5 Low.
0-5 90-100 90-100 90-100 80-100 0.6-2.0 0.18-0.24 5.1-5.5 | Low to moderate.
0-10 75-100 70-100 70-100 40-65 0.6-2.0 0.12-0.18 5.1-5.5 | Low.
0 90-100 85-100 80-100 55-90 0.2-2.0 0.18-0.27 4.0-5.5 | Low.
0 95-100 80-100 80-100 60-100 <0.2 0.18-0.24 4.0-5.5 | Moderate.
0 90-100 85-100 65-100 30-100 0.2-6.0 0.12-0.24 4.0-5.0 | Low to modeérate.
0 85-100 80-100 75-90 40-75 0.6-2.0 0.12-0.24 4.5-5.5 | Low.
0 85-100 80-100 65-95 40-85 0.6-2.0 0.12-0.24 4.5-5.5 | Low.
0-10 60-100 50-100 45-100 40-95 0.6-6.0 0.08-0.18 4.5-5.5 | Low.
0 90-100 80-100 50-95 0-20 >6.0 0.06-0.10 4.0-5.5 | Low.
0 95-100 90-100 70-100 20-60 0.6-6.0 0.10-0.24 4.0-5.5 Low.
0 95-100 90-100 70-100 20-60 0.6-2.0 0.10-0.18 4.0-5.5 | Low.
0 90-100 90-100 50-100 5-35 2.0-6.0 0.06-0.12 4.0-5.0 | Low:
0-15 90-100 65-100 60-90 55-85 0.6-2.0 0.14-0.24 5.0-6.0 | Low.
0-10 85-100 65-100 55-90 35-90 0.6-2.0 0.10-0.14 5.0-6.0 Low.
0-10 85-100 65-100 55-90 35-90 0.6-2.0 0.08-0.12 4.5-6.0 | Low.
0-5 85-100 85-95 75-85 65-80 0.6-2.0 0.16-0.20 5.0-5.5 | Low.
0-5 85-100 85-100 80-95 65-90 0.6-2.0 0.12-0.16 4.5-5.5 | Low.
0-5 85-100 85-100 80-100 65-90 0.2-0.6 0.10-0.14 4.5-5.5 | Low.
0-10 75-90 75-90 65-85 40-75 0.6-2.0 0.10-0.14 4.5-5.0 | Low.
0-5 95-100 95-100 80-100 70-90 0.6-2.0 0.16-0.20 5.6-7.3 | Low.
0-5 65-100 60-100 55-95 55-70 0.6-2.0 0.14-0.18 5.1-6.0 Low.
0-20 50-85 45-80 45-80 15-70 2.0-6.0 0.06-0.20 4.5-6.0 | Low.
0-10 40-80 30-70 30-65 15-45 0.6-6.0 0.12-0.18 4.0-5.0 Low.
0-10 40-80° 35-60 30-60 5-15 2.0-6.0 0.06-0.10 4.0-5.0 | Low.
0-10 95-100 95-100 90-100 80-100 0.2-2.0 0.16-0.27 5.1-6.0 | Moderate.
0-10 95-100 95-100 90-100 90-100 <0.2 0.16-0.24 5.1-6.5 | High.
0-10 85-100 80-100 80-100 45-90 0.2-0.6 0.14-0.24 6.0-7.0 | Moderate to high.
0 95-100 90-100 75-100 60-90 0.6-2.0 0.14-0.24 4.0-5.0 | Low.
0 95-100 90-100 85-100 70-100 <0.2 0.18-0.24 4.0-5.0 Moderate.
0 90-100 80-100 75-100 65-100 <0.6 0.14-0.24 4,0-5.0 | Low to moderate.
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Depth Depth to Depth Classification
Soil series and to high water from USDA texture
map symbols bedrock table surface!
Unified AASHO
Fe Fi In
Kinkora: KrA, KrB__ .. ___ . .._____ 5-20 0-1 0-12 | Siltloam_______________ ML A4
12-31 Sllt?’ clay loam, silty CL, CH A-6, A-7
clay, clay, clay loam.
31-50 | Silt loam, oam, fine ML, SM, MH A4, A-5
i sandy Toam. )

Legore: LeB2, LeC2, LeD2, LeE, LfC, 5-10 >4 0-6 Silt loam, silty cla.y ML, CL A-4, A-6

LfD, LfE, LgCS LgD3 :
6-30 le,y loam, silty clay ML, MH, CL A4, A-6, A-7
oam.
30-60 | Loam, silt loam, silty ML, CL A-4, A-6
clay loam.

Leonardtown: Lro_._________.___.____. >10 0-1 0-16 | Siltloam.__________.___ ML A4

1645 | Silt loam, loam, silty ML, CL A4, A-6
clay loam.

45-60 | Loam, silt loam, silty ML, CL A—4, A-6
clay loam.

Loamy and clayey land: LyB, >10 >5 ® Sandy loam to silt SM, ML A-2, A4
LyD, LyE. loam.

® Clay, silty clay, CL, CH A-7
sandy clay.

*Manor: MbB2, MbC2, MbC3, 6-10 >5. 0-23 | Loam______ ___________ SM, ML A4, A-5.
MbD2, MbD3, McB2, McC2, McC3, 23-56 | Loam, sandy loam_______ SM, ML A-2, A4, A-5
R/IACBQ McD3, MdE, MfE, MgC, ,

For Glenelg part of MgC and
MgD, see Glenelg series,
Matapeake: MkA, MkB.____________ >10 >4 0-9 Silt loam . ..o ______..__ ML, CL A-4, A-6
9-32 Sillt loam, silty cla,y ML, CL A4, A-6,A-7
oam.
32-60 | Sand, loam, loamy SM, SC, ML A-2, A4
sand sandy loam.

Mattapex: MIA,MIB._____..________. >10 115214 0-7 Silt loam_ ____.....______ ML, CL A4

: 7-38 Sillt loam, silty clay ML, CL A-4, A-6
oam.

38-72 | Loamy sand to silt SM, SC, ML, A-2, A4,

loam. CL A-6
Montalto: MsA, MsB2, MsC2________ 5-12 >5 0-11 Silt loam_ - ________ ML, CL A4, A-6
11-58 | Clay, clay loam, silty MH, CL, CH A-6, A-7

ny loam, silty clay. :

58-74 | Loam, clay loam, silty SM, MH, ML, | A4, A-6,

clay loam, silt loam. CL A-7

*Neshaminy: NeA, NeB2, NeC2, 4-10 >4 0-9 Silt loam . oo ___ ML, CL A4, A-6

NsC, NsD, NsE. 9-49 | Clay loam, silty clay ML, CL A~4,A-5, A-6
For Montalto part of NsC, NsD, loam. _
and NsE, see Montalto series. 49-64 | Sandy loam, loam, silt SM, SC, ML, A-2, A4,
loam, clay loam. CL A-6 -

Othello: Ot .. >10 0-1. 0-7 Silt loam _ ... ________.. ML, CL A~4, A-6

7-33 Sillt loam, silty clay ML, CL A4, A-6
oam.
33-60 | Sandy loam, loamy sand_.| SM, SC A-2, A4

*Sassafras:  ShB2, ShC2, SIB2, >10 >4 0-12 Sandy loam, loam_______ SM, ML A-2, A4
SIC2, SsD, SsE. ‘12-40 | Sandy clay loam, - SM SC, ML, A-2, A4,

For Joppa part of SsD and SsE, sandy loam, loam. cL A-6
see Joppa series. 40-60 | Sandy {oam, loamy SM, SP-SM A-2
sand, sand.

Stony land, steep: St.

No valid estimates can be made.

See footnotes at end of table,
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Coarse Pércentage passing sieve— .
fraction Permeability Available water Reaction Shrink-swell
greater than range capacity " (unlimed) potential
3 inches No. 4 No. 10 No. 40 No. 200 -
(4.7 mm.) (2.0 mm.) | (0.42 mm.) | (0.074 mm.)
Pct In per hr In per in o} soil pH
0 95-100 90-100 90-100 50-90 0.2-2.0 .18-0. 4.0-5.0 | Low.
0 95-100 95-100 95-100 80-90 <0.2 0.18-0.24 - 4.0-5.0 | Moderate.
0 85-100 85-100 75-95 40-65 0.6-6.0 0.12-0.24 4.0-5.0 | Low.
0-15 90-100 90-100 80-100 55-85 0.2-6.0 0.14-0.24 5.0-6.0 | Low.
0-15 90-100 90-100 75-100 60-85 0.6-2.0 0.12-0.24 5.5-6.5 | Low to moderate.
0-15 85-100 70-100 60-95 50-85 0.6-6.0 0.10-0.18 5.5-6 .'5 Low to moderate.
0 95-100 95-100 95-100 90-100 0.2-0.6 0.18-0.24 4.0-5.5 | Low.
0 95-100 95-100 90-100 80-100 <0.2 0.18-0.24 4.0-5.5 | Low.
0 90-100 85-95 70-95 60-85 0.2-2.0 0.12-0.24 4.0-5.5 | Low.
0 95-100 95—100. 90-100 30-90 . 0.2-6.0 0.12-0.24 4.0-5.0 | Low.
0 95-100 95-100 85-100 60-100 <0.2 0.12-0.20 4.0-5.0 | Moderate to high.
0-10 60-100 55-100 50-90 40-80 0.6-2.0 0.06-0.12 4.5-5.5 | Low.
0-5 60-100 60-100 50-70 30-60 0.6-6.0 0.06-0.10 4.5-5.5 | Low.
0 95-100 95-100 80-100 55-90 0.6-2.0 0.14-0.24 4.5-5.5 | Low.
0 95-100 95-100 80-100 65-90 0.2-2.0 0.18-0.24 | 4.5-5.5 | Low.
0 95-100 95-100 60-100 15-60 0.6-6.0 - 0.06-0.18 4.5-5.5 | Low.
0 95-100 95-100 80-100 55~-90 0.2-2.0 0.14-0.24 4.0-5.5 | Low.
0 95-100 95-100 80-100 60-100 0.2-0.6 0.18-0.24 4.5-5.5 | Low.
0-5 95-100 95-100 60-100 15-60 0.6-6.0 0.10-0.16 4.0-5.0 | Low.
0-5 95-100 95~100 80-100 75-100 0.6-2.0 0.18-0.24 5.1-6.5 | Low.
0-5 95-100 95-100 80-100 65-100 0.2-0.6 0.08-0.12 5.1-6.5 | Moderate to high.
0-10 85~-100 75-100 60-100 45-75 0.6-2.0 0.08-0.12 5.1-6.5 | Low to moderate.
0-10 80-100 80-100 70-100 65-90 0.6-2.0 0.14-0.24 5.1-6.0 | Low.
0-10 80-100 80-100 70-100 65-90 0.6-2.0 0.18-0.24 5.1-6.5 | Low to moderate.
0-25 50~-100 50-100 40-95 30-85 0.2-2.0 0.09-0.20 5.1-6.5 Low.
0 95-100 95-100 90-100 60-100 0.6-2.0 0.16-0.27 4.0-5.0" | Low.
0 95-100 95~100 90-100 60-100 0.2-0.6 0.12-0.24 4.0-5.0 Low.
0 85-100 80-100 50-100 15-70 0.6-6.0 0.06-0.12 4.0-5.0 | Low.
0 80-100 80-100 60-100 15-65 0.6-6.0 0.08-0. P 4.0-5.5 | Low.
0 75~100 55-100 50-100 25-75 0.6-2.0 0.08-0.24 4.0-5.5 | Low.
0 70-100 60-100 50-80 10-30 0.6-6.0 0.04-0.12 4.0-5.5 | Low.



80 SOIL SURVEY
TaBLE 7.—Estimates of soil properiies
Depth Depth to Depth Classification
Soil series and to high water from USDA texture
map symbols bedrock table surface!
Unified AASHO
Fi Ft In
Swamp: Sw.
No valid estimates can be made.
Tidal marsh: Tm.
No valid estimates can be made.
Watchung: WaA, WaB, WeB_________ 5-10 0-1 0-12 | Siltloam.________._..._. ML, CL A4, A-6
1248 | Clay, silty clay, silty MH, CL, CH A-6, A-7
clay loam. )
48-78 | Silt loam, silty clay ML, CL, SC A-4, A-6
loam, clay loam.
Whiteford: WhB,WhC2____________. 3-5 >4 0-10 Silt loam_ ______.____.__ ML A4
10-37 | Silty cla}' loam, slaty MI, CL A4 A-6
silty clay loam,
silty loam.
37-39 | Slaty silty clay loam, GM, GC, ML, | A-2, A4,
very slaty silt loam. CL A-6
39 Slate bedrock.
Woodstown: WoB__________ . .. _____ >10 14-214 0-9 Sandy loam, loam . ___.__ SM, SC, ML, A-2, A4
9-34 | Sandy clay loam, loam, SM, SC, ML, A-2, A4,
sandy loam. CL A-6
34-60 | Sandy loam, loamy SM, SP-SM A-1, A-2
sand, sand.

1 Depths shown are for the representative profile (see soil descriptions). For any given layer, the figures are estimates based on the range of the

series within the Harford County Area.

expressed in pH values. The pH value and terms used to
describe soil reaction are defined in the Glossary.
Shrink-swell potential indicates the relative change in
volume that occurs in soil material with a change in moisture
content; that is, the extent to which the soil shrinks as it
dries out or swells when it gets wet. Extent of shrinking and
swelling is influenced by the amount and kind of clay in
the soil. Shrinking and swelling of soils cause much damage
to building foundations, roads, and other structures. A high
shrink-swell potential indicates a hazard to maintenance of
structures built in, on, or with material having this rating.

Engineering interpretations

The estimated interpretations in table 8 are based on the
estimated engineering properties of soils shown in table 7,
on test data for soils in nearby or adjoining survey areas,
and on the experience of engineers and soil scientists with
the soils of the Harford County Area. In table 8, ratings
summarize the limitation or suitability of the soils for
the given purposes. The table also lists those soil features
to be considered in planning, installing, and maintaining
drainage of cropland and pasture, irrigation, ponds and
reservoirs, embankments, and terraces and diversions.

. Soil suitability is rated by the terms good, fair, and poor,
which have, respectively, meanings approximately parallel
to the terms slight, moderate, and severe.

Topsoil is used for topdressing an area where vegetation is
to be established and maintained. Suitability is affected
mainly by ease of working and spreading the soil material,
as for preparing a seedbed; natural fertility of the material,

or the response of plants when fertilizer is applied; and
absence of substance toxic to plants. Also, texture of the
soil material and its content of stone fragments affect suita-
bility. Also considered in the ratings is damage that results
to the 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 3
feet thick, the top of which is within a depth of 6 feet. The
ratings do not take into account thickness of overburden,
location of the water table, or other factors that affect mining
of the materials. Also, they do not indicate the quality of the
deposit. :

Road fill is soil material used in embankments for roads.
The suitability ratings reflect (1) the predicted performance
of soil that has been placed in an embankment that has been
properly compacted and provided with adequate drainage,
and (2) the relative ease of excavating the material at borrow
areas.

Soil properties that most affect highway and road location
are load supporting capacity and stability of the subgrade,
and the workability and quantity of cut and fill material
available. The AASHO and Unified classifications of the
soil material, and also the shrink-swell potential, indicate
traffic-supporting capacity. Wetness and flooding affect
stability of the material. Slope, depth over hard rock, con-
tent of stones and rocks, and wetness affect ease of exca-
vation and amount of cut and fill needed to reach an even
grade.

Soils suitable for pond reservoir areas (fig. 13, page 92) have
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Coarse Percentage passing sieve— :
fraction Permeability Available water | Reaction Shrink-swell
greater than . range capacity (unlimed) potential
3 inches No. 4 No. 10 No. 40 No. 200
(4.7 mm.) (2.0 mm.) (0.42 mm.) | (0.074 mm.)
Pect In per hr In per in of soil pH
0-5 85-100 80-100 70-100 60-100 0.2-2.0 0.14-0.28 4.5-6.5 | Low.
0-5 80-100 75-100 70-100 65-100 <0.2 0.10-0.24 5.0-7.3 | Moderate.
0-10 75-100 70-100 50-100 40-100 0.2-2.0 0.12-0.24 5.5-7.3 | Moderate.
0-5 80-100 75-100 70-90 55-85 0.6-2.0 0.12-0.24 4.5-5.5 | Low.
0-25 80-100 75-100 70-95 65-90 0.6-2.0 0.10-0.24 4.5-5.5 | Low to moderate.
25-50 40-80 30-70 25-55 15-55 0.6-6.0 0.07-0.18 4.5-5.5 | Low.
0 90-100 90-100 45-100 15-75 0.6-6.0 0.08-0.24 4.0-5.0 | Low.
0 95-100 90-100 70-100 25-75 0.6-2.0 0.10-0.24 4.0-5.0 | Low.
0 . 60-100 55-100 40-90- 5-30 0.6-6.0 0.06-0.12 4.0-5.0 | Low.

2 Thickness of layer is too variable'to be estimated. In general, the top layer ranges from 2 or 3 inches to 3 or 4 feet, and the next layer extends

to a depth of 5 feet or more.

low seepage, which is related to their permeability and depth
to fractured or permeable bedrock or other permeable material.

Pond embankments require soil material resistant to
seepage and piping and of favorable stability, shrink-swell
potential, shear strength, and compactibility. Stones and
organic material in a soil are among factors that are un-
favorable.

Drainage of cultivated land and pasture is affected by
such soil properties as permeability, texture, and structure;
depth over claypan, rock, or other layers that influence rate
of water movement; depth to the water table; slope and
stability in ditchbanks; susceptibility to stream overflow;
salinity or alkalinity; and availability of outlets for drainage.

Sprinkler irrigation of a soil is affected by such features as
slope; susceptibility to stream overflow, water erosion, or
soil blowing; soil texture; content of stones; 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 available to plants; and need for drainage, or depth to
water table or bedrock.

Terraces and diversions are embankments, or ridges,
constructed across the slope to intercept runoff and seepage
so that they soak into the soil or flow slowly to a prepared
outlet. Features that affect suitability of a soil for terraces
are uniformity and steepness of slope; depth over bedrock
or other unfavorable ‘material; presence of stones; permea-
bility; and resistance to water erosion, soil slipping, and soil
-blowing. A soil suitable for these structures provides outlets
for runoff and is not difficult to vegetate. -

Grassed waterway layout and construction are affected by

such soil 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 capacity,

susceptibility to siltation, and the ease of establishing and
waintaining vegetation.

Winter grading is affected chiefly by soil features that are
relevant to moving, mixing, and compacting soil in building
roads if temperatures are below freezing.

Pipeline construction and /maintenance is influenced by
the natural in-place stability of the soil, by height and
seasonal fluctuation of thé water table, by depth over
bedrock, and by the potential of the soil to corrode pipes.

Town and Country Planning

The Harford County Area, located in the heavily pop-
ulated metropolitan corridor, is rapidly increasing in popu-
lation. Farmland and woodland are rapidly decreasing as
residential, commercial, industrial, and recreational facilities
are developed. The soil survey is an effective tool in compre-
hensive residential, commercial, industrial, and recreational
planning. .

This section describes residential and related uses of the
soils and in table 9 shows the degree and kind of limitation
for specified uses for each soil mapped in the county. It
explains the use of soils for sanitary landfills and in table 10
shows the degree and kind of hmitation for trench-type
landfills, area-type landfills, and cover material in all soils
of the survey area. It also decribes the use of soils for
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[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 such
other series that appear in

Suitability as source of— Soil features affecting—
Soil series and . Ponds
map symbols i Highway and
Topsoil Sand and Road fill road
gravel location Reservoir
area
Aldino: AdA, AdB, AdC, AsB_____.. Fair to a depth Unsuitable: Fair: A-4, A-5, | Seasonal perched Seasonal perched
of 10 inches. none present. A-6; in places water table at a water table at a
some A-2 depth of 114 to depth of 114 to
material in 214 feet; high 214 feet; bed-
substrata. potential frost rock at a depth
action. of 315 to 6
feet.
Alluvial land:  Aw.
No interpretations; material
too variable,
Baile: BaA,BaB___________.__._..__ Fair to a depth Unsuitable: too Poor: A-6, A-7; | Seasonal high Seasonal high
of 9 inches; many fines. low to moder- water table water table
seasonal high ate shrink- within a depth within a depth
water table swell potential. of 1 foot; of 1 foot.
within a depth seepage from
of 1 foot. higher areas;
high potential
frost action.
Beltsville: BeA,BeB,BeC._________ Fair____________. Unsuitable: Poor to fair: Seasonal perched | Slow seepage in
. loamy A-6, A-2. water table at fragipan;
material. a deFth of 114 variable
to 214 feet; seepage in
high potential substratum.
frost action;
seepage problem
in cuts; cuts
and fills
needed.
Brandywine: BrC2, BrD3, BrE3_____ Fair to a depth Poor to unsuit- Good: A-2, Bedrock at a Pervious
) of 10 inches; able; variable A-3, A4 depth of 4 to 10 .materials.
some coarse amounts of feet; low to
fragments coarse sandy moderate po-
locally. material in tential frost
substratum. action; cuts
and fills
needed.
Chester: CcA, CcB2, CcC2, Good to a depth Unsuitable: no Fair to good: Substratum has Pervious
CgB2, CgC2, CgD2. of 12 inches sand present; A-6, A-5, A4, high mica substratum.
except for some gravel 1n A-2; mica content; stones
gravelly and surface layer. content in- in places;
channery creases below a moderate po-
phases. depth of 3 tential frost
feet. action; cuts
and fills
needed.
*Chillum: ChB2,CkC2..________._. Good except Unsuitable to a Fair above a Low to moderate | Pervious
For Neshaminy part of CkC2, for some depth of 28 depth of 28 potential frost substratum.
see Neshaminy series. gravel locally. inches, locally inches, good action; cuts
) fair below. below; A4, and fills
A-6, A-2. needed.
Chrome: CrE_ . ... Poor: low Unsuitable: too | Poor: A-7;. Bedrock at a Moderate perme-
productivity. many fines. moderate to depth of 114 to ability;
high shrink- 314 fect; bedrock at
swell potential; moderate po- depth of 114 to
in places some tential frost 3Vs feet.
A-2 materials action.
below a depth
of 114 feet.
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mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions for referring to

the

rst column of this table]

Soil features affecting—Continued

fair to poor
resistance to
piping.

Fair to poor
stability; fair
to very poor
compaction;
fair resistance
to piping.

Fair stability and
compaction;
fair to poor
resistance to
piping.

Fair to poor
stability and
compaction;
poor resistance
to piping.

Fair stability and
compaction;
substratum
micaceous; fair
to poor re-
sistance to
piping.

Fair stability; fair
to good com-
paction; fair
resistance
to piping.

Fair to poor

" stability and
compaction;
limited borrow
material; fair
to good resist-
ance to piping.

depth of 114
to 214 feet;

slow perme-
ability.

Seasonal high
water table
within a
depth of 1
foot; mod-
erately slow

- to slow per-
meability.

Seasonal .
perched water
table; slow -
permeability;
fragipan.

Not needed;
well drained.

Not needed;
‘well drained.

Not needed;
well drained.

Not needed;
well drained.

water capacity.

Drainage needed;
seasonal high
water table
within a depth
of 1 foot; mod-
erately slow to
slow permea-
bility.

Drainage needed; -

moderate avail-
ablé water
capacity; mod-
erate intake
rate; slow
permeability.

Moderate to mod-
erately rapid
intake rate; low
available water
capacity.

Moderate intake
rate; high avail-
able water
capacity.

Moderate intake
rate; moderate
permeability;
moderate avail-
able water
cdpacity.

Moderate intake
rate; low to
moderate avail-
able water
capacity.

214 feet; bed-
rock at a depth
of 31, to 6 feet.

Not needed on
this soil.

Seepage above
fragipan; fair
stability; highly
erodible; low
fertility.

Fair to poor
stability.

Fair stability..__..

Features generally
favorable.

Fair to poor sta-
bility; bedrock
at a depth of
114 to 314 feet.

Seasonal high
water table
within a depth
of 1 foot;
seepage from
higher areas.

| Seepage above

fragipan; mod-
erate available
water capacity;
highly erodible.

Low available
water capacity.

High avaiiable
‘water capacity.

Features generally
favorable.

Low to moderate
available water
capacity.

214 feet; poor
trafficability;
high silt
content.

Seasonal high
water table
within a depth
of 1 foot; very
poor traffic-
ability.

Poor traffic- N
ability; seasonal |
perched water -
table at a depth
of 114 to 2Y ~
feet.

Fair to good
trafficability.

Fair traffic-
ability.

Good traffic-
ability.

Fair to poor
trafficability;
plastic ma-
terials.

Ponds—Continued Pipeline
Sprinkler Terraces Grassed Winter construction
Drainage irrigation or waterways grading _and
Embankment : diversions maintenance
Poor to fair Seasonal Moderate intake Seasonal perched | Moderate avail- Seasonal perchied | Seasonal perched
stability and perched water rate and mod- water table at a able water water table at a water table at a
compaction; table at a erate available depth of 114 to capacity. depth 14 to depth of 14-te-

214 feet; bed-
rock at a depth
of 314 to 6 feet.

Seasonal high
water table
within a depth
of 1 foot;
see{)}age from
higher areas.

Seasonal perched
‘water table at a
depth of 115 to
214 feet; seep-
age plane at a
depth of 2 to 3
feet; trenches
subject to
caving.

Bedrock at a
depth of 4 to
10 feet.

Stones in places.

Features generally
favorable.

Plastic materials;
bedrock at a
depth of 114 to
314 feet.
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TABLE 8.—Engineering

Suitability as source of—

Soil features affecting—

Soil series and Ponds
map symbols Highway and
Topsoil Sand and Road fili road
gravel location Reservoir
area
Codorus: Cu. - oo Fair to depth of Poor to unsuit- Poor: A-6, A-5, | Seasonal high Seasonal high
more than 18 able; deep over- A—4; low to water table at water table at
inches; seasonal burden if moderate a depth of 114 a depth of 114
high water present; limited shrink-swell to 2 feet; to 2 feet;
table at a depth | -quantity. potential. flooding pervious
of 2 feet. hazard; high substratum.
potential frost
action.
Comus: Cv_._.___ ... Good to a depth Unsuitable: Fair to poor: Subject to flood- Pervious sub-
of 35 inches. locally small A4, A-6; ing; moderate stratum;
amounts of underlying to high poten- flooding
sand below a materials tial frost hazard.
depth of 42 variable, A-2, action.
inches. A4, A-6.
Cut and fill land: Cx.
No interpretations;
material too variable.
Delanco: DcA,DceB._ .. ... Fair to a depth Unsuitable: Fair to poor: Seasonal high Seasonal high

Elioak: EhB2,EhC2.______________

Elkton: En_______________ . _.__
Elsinboro: EsA, EsB2, EsC2...____.
Evesboro: EvVC.._ . ______________

of 11 inches;
ponding in
places.

Good to a depth
of 12 inches.

Poor to fair to a
depth of 10
inches.

Poor: sandy
material,

none present.

Unsuitable:
none present.

Unsuitable________

Unsuitable to a
depth of 3 feet,
locally fair
below.

Good to fair for
sand; locally
good to fair
for gravel.

A4, A-6, A-T;
low to moder-
ate shrink-
swell potential.

Poor: A—4, A-6,
A-T7; moderate
shrink-swell
potential; mica
content in-
creases with
increasing
depth.

Poor: A-6, A-7,
A-2; low to
moderate
shrink-swell
material.

Fair to good:
A—4, A-6, A-2.

Good if soil
binder is
added; A-1,

A-2, A-3.

water table at
a depth of 114
to 2 feet;

high potential
frost action.

Soft micaceous
substratum at a
depth of about
3 feet extend-
ing to depths
of more than
10 feet; moder-
ate potential
frost action;
cuts and fills
needed.

Seasonal high
water table
within a depth
of 1 foot; high
potential frost
action; plastic;
local ponding.

Moderate po-
tential frost
action.

Loose sand; haul-
ing hindered;
subject to soil
blowing; cuts
and fills needed;
.cuts are
droughty and
vegetation is
difficult to
establish,

water table at
a depth of 114
to 2 feet;
seepage losses
in variable
substratum.

Pervious
substratum.

Seasonal high
water table
within a depth
of 1 foot; im-
pervious
materials.

Moderate
seepage in sub-
soil; pervious
substratum.

Excessive
seepage.
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Ponds—Continued

Embankment

Drainage

Sprinkler
irrigation

Terraces
or
diversions

Grassed
waterways

Winter
grading

Pipeline
construction
and
maintenance

Fair to poor sta-
bility and com-
paction; fair to
poor resistance
to piping.

Fair to poor sta-
bility and com-
paction; poor
resistance to
piping.

Fair to poor sta-
bility and com-
paction; fair
resistance to
piping.

Fair to poor sta-
‘bility and com-
paction; fair to
good resistance
to piping.

Plastic materials;
poor stability;
poor to fair
compaction;
moderate to
high compressi-
bility; good
resistance to
piping.

Fair stability; fair
to good com-
paction; fair to
good resistance
to piping.

Fair stability; fair
to good com-
paction; poor
resistance to
piping; porous
sandy material.

Seasonal high
water table at
a depth of
114 to 2 feet;
flooding haz-
ard; outlet
problem.

Not needed;
well drained.

Seasonal high
water table at
a depth of
114 to 2 feet;
moderately
slow permea-
bility.

Not needed;
well drained.

Seasonal high
water table
within a
depth of 1
foot; slow
permeability.

Not needed;
well drained.

Not needed; |
well drained.

Seasonal high
water table at a
depth of 114 to
2 feet; mod-
erate intake
rate; flooding
hazard.

Moderate intake
rate; high avail-
able water
capacity.

Moderate intake
rate; mod-
erately slow
permeability.

Moderate intake
rate and perme-
ability; high
available water
capacity.

Drainage needed;
slow intake
rate; slow
permeability;
high available
water capacity.

Moderate intake
rate; moderate
permeability;
high available
water capacity.

Very high intake
rate; rapid
permeability;
very low avail-
able water
capacity.

Not needed on
this soil.

Not needed on
this soil.

Fair to poor sta-
bility.

Fair to poor sta-

bility ; erodible. -

Poor stability;
plastic ma-
terial; difficult
to establish
vegetation;
seasonal high
water table
within a depth
of 1 foot.

Features generally
favorable.

Fair stability;
loose sand sub-
ject to soil
blowing; low
fertility;
droughty.

.Seasonal high
water table at a
depth of 114 to
2 feet; flooding
hazard.

High available
water capacity
and fertility.

High available
water capacity;
moderate
fertility.

High available
water capacity
and fertility. -

Seasonal high
water table
within a depth
of 1 foot; plastic
materials;
difficult to
establish
vegetation.

Features generally
favorable.

Very low avail-
able water
capacity; low
fertility.

Poor to very.poor
trafficability;
flooding hazard;
seasonal high
water table at a
depth of 114 to
2 feet. -

Fair to poor
trafficability;
flooding hazard.

Fair traffic-
ability; seasonal
high water
table at a
depth of 114 to
2 feet.

Fair traffic-
" ability; plastic
when wet.

Very poor traffic-
ability ; seasonal
high water
table within a
depth of 1 foot;
plastic ma-
terials.

Good traffic-
ability.

-Features generally
favorable.

Seasonal high
water table at a
depth of 114 to
2 feet; flooding
hazard; caving
hazard. :

Flooding hazard.

Seasonal high
water table at a
depth of 114 to
2 feet.

Deeply weathered
micaceous sub-
stratum; plastic
subsoil in places.

Seasonal high
water table
within a depth
of 1 foot; poor
stability; plastic
materials.

Features generally
favorable.

Trenches subject
to caving.
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TaBLE 8.—FEngineering

Suitability as source of—

Soil features affecting—

Soil series and Ponds
map symbols . Highway and
Topsoil Sand and Road fill . road
gravel location Reservoir
area
Fallsington: Fs__________._____._.. - Fair: seasonal + Fair for sand Good to fair: - Seasonal high Seasonal high
high water below a depth A-2, A-4, A-3. water table water table

Glenelg: GcB2, GeC2, GeC3, GeD?2,
GeD3, GgB2, GgC2, GgC3,
GgD2, GgD3.

Glenville; GnA,GnB________.______._

Hatboro:

Joppa: JpB,JpC__.o ..

Kelly: KeB, KeC2, KfD_._.___...__

Keyport: KpA, KpB_ . ..._____.__

table within a
depth of 1 foot.

Fair to a depth
of 8 inches;
coarse frag-

ments in places.

Fair to a depth
of 9 inches;
seasonal high
water table at
a depth of 1
to 3 feet.

Fair to a depth
of 9 inches;
seasonal high

- water table
within a depth
of 1 foot.

Fair to poor:
coarse
materials.

Fair to poor to
a depth of 6 to
8 inches;
seasonal high
water table at
a depth of 1
to 2 feet.

Fair to a depth
of 8 inches.

of 30 inches;
unsuitable for
gravel.

Unsuitable:
none present.

Unsuitable:
none present.

Unsuitable:
locally fair be-
low a depth of
414 feet 1n
places.

Good: excessive
fines locally.

Unsuitable:
none present.

Unsuitable________

Poor to fair:
A-4, A-5, A-6;
mica content
increases with
increasing
depth.

Fair to poor:
A-4, A-6.

Poor: A-4, A-6,
A-7; locally
underlain by
stratified A-1,
A-2 material.

Good: A-1, A-2,-

A4,

Poor: A-6, A-7;
high shrink-
swell potential;
very plastic
clay materials.

Poor: A-4, A-6,
A-T; moderate
to high shrink-
swell potential.

within a depth
of 1 foot; high
‘potential frost
action; running
sand sub-
stratum; local
ponding.

Highly micaceous
substratum;
moderate po-
tential frost
action; cuts
and fills
needed.

. Seasonal high

water table at
a depth of 1
to 3 feet; high
potential frost
action,

Seasonal high
water table
within a depth
of 1 foot; high
potential frost
action; flooding
hazard.

Features are
favorable ex-
cept for the
need for cuts
and fills,

Seasonal high
water table at
a depth of 1 to

" 2 feet; very
plastic; mod-
erate to high
shrink-swell
gotential ; clays;

edrock at a
depth of 314 to
5 feet; moder-
ate to high
potential frost
action.

Seasonal high
water table at
a depth of 114
to 3 feet; high
potential frost
action; plastic
materials.

within a depth
of 1 foot; mod-
erate seepage in
subsoil; pervi-
ous substratum.

Seepage in
pervious
substratum.

Seasonal high
water table at

- a depth of 1
to 3 feet; seep-
age in sub-
stratum.

Seasonal high
water table
within a depth
of 1 foot; flood-
ing hazard;
stratified and
variable
materials in
substratum.

Excessive seepage. .

Seasonal high
water table at
a depth of 1 to
2 feet; slow
germea.bility ;

edrock at a

depth of 314 to
5 feet.

Seasonal high
water table at
a depth of 114
to 3 feet; slow
permeability.
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compaction;
fair to poor
resistance to
piping.

Fair stability and
fair to good
compaction;
fair resistance
to piping.

Fair to poor sta-
bility; fair com-
paction; fair -
resistance to
piping.

Good stability
and good to
fair compac-
tion; fair to
good resistance
to piping.

Poor stability and
compaction;
moderate to
high shrink-
swell potential;
good resistance
to piping.

Plastic materials;
poor stability;
poor to fair
compaction;
moderate to
high compressi-
bility; good
resistance to
piping.

well drained.

Seasonal high
water table at
a depth of 1
to 3 feet;
moderately
slow permea-
bility.

Seasonal high
water table
within a
depth of 1
foot; flooding
hazard; out-
lets difficult
to obtain.

Not needed;
well drained.

Slow Ferme—
1

ability;
plastic sub-
soil; seasonal
high water
table at a
depth of 1 to
2 feet.

Seasonal high
water table at
a depth of
114 to 3 feet;
slow permea-
bility.

rate and perme-
ability; high
available water
capacity.

Moderate intake
rate; mod-
erately slow
permeability ;
seasonal high
water table.

Not needed on
this soil.

High intake rate;
moderately
rapid perme-
ability; low
available water
capacity.

Moderate intake
rate; slow
permeability.

Moderate intake
rate; slow per-
meability ; high
available water
capacity.

erodible.

Not needed on
this soil.

Not needed on
this soil.

Good stability_____

Poor stability;
very plastic
clay materials;
erodible.

Poor stability;
plastic ma-
terials difficult
to establish
vegetation;
seasonal high
water table at a
depth of 124 to
3 feet.

water capacity.

Moderate avail-
able water -
capacity;
seasonal high
water table.

Seasonal high
water table
within a depth
of 1 foot; flood-
ing hazard.

Low available

water capacity.

Seasonal high
water table at a
depth of 1 to 2
feet; low
fertility.

Plastic materials;
vegetation
difficult to
establish.

ability.

Fair to poor
trafficability;
seasonal high
water table.

Poor traffic-
ability ; seasonal
high water
table within a
depth of 1 foot;
flooding hazard.

Good traffic-
ability.

Poor traffic-
ability; very
plastic clays;
moderate to
high shrink-
swell potential;
seasonal high
water table at a
depth of 1 to 2
feet.

Poor traffic-
ability; plastic
clays; seasonal
high water
table at a
depth of 114 to
3 feet.

Ponds—Continued Pipeline
Sprinkler Terraces Grassed Winter construction
: Drainage irrigation or waterways grading and
Embankment diversions maintenance
Fair stability; fair | Seasonal high | Drainage needed; | Not needed on Seasonal high Poor traffic- Seasonal high
to good com- water table moderate intake this soil. water table ability; seasonal water table
paction; poor within a rate; moderate within a depth high water within a depth
resistance to depth of 1 permeability; of 1 foot; high table within a of 1 foot;
piping. foot; mod- high available available water depth of 1 foot. trenches subject
erate permea- water capacity. capacity. to caving;
bility; run- running sand in
ning sand in substratum.
substratum.
Fair stability and | Not needed; Moderate intake Fair stability; High available Fair traffic- Bedrock at a

depth of 4 to
10 feet.

Seasonal high
water table at
a depth of 1 to
3 feet; bedrock
at a depth of 4
to 6 feet.

Seasonal high
water table
within a depth
of 1 foot; flood-
ing hazard.

Features generally
favorable.

Very plastic clays;
seasonal high
water table at a
depth of 1 to 2
feet; bedrock at
a depth of 314
to 5 feet.

Plastic clays;
seasonal high
water table at a
depth of 114 to
3 feet; bedrock
at a depth of
more than 10
feet.
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TAaBLE 8.—Engineering

Suitability as source of—

Soil features affecting—

Soil series and Ponds
map symbols Highway and
Topsoil Sand and Road fill Toad
gravel location Reservoir
area
Kinkora: KrA, KrB____________.___ Poor to fair to a Unsuitable________ Poor: A-6, A-7, | Seasonal high Seasonal high
depth of 10 A—-4; moderate water table water table
inches. to high shrink- within a depth within a depth
swell potential. of 1 foot; high - of 1 foot;
potential frost seepage un-
action; plastic likely or slow.
materials.

Legore: LeB2, LeC2, LeD2, LeE, Fair to poor: Poor: excessive Fair to poor: Bedrock at a Moderate perme-
LfC, LfD, LfE, LgC3, LgD3. variable gravel fines. A-4, A-6, A-7, | depth'of more ability; sub-

content. underlain at a than 4 feet; stratum has
depth of about low to moder- moderately
2 feet by A-2, ate potential rapid perme-
or A-6 ma- frost action; ability; in
terial; low to cuts and fills places bedrock
moderate needed. at depth of
shrink-swell ) more than 4
potential.’ ~ feet.

Leonardtown: Lro___._ . __..________ Poor to fair: Unsuitable: Poor to fair: Perched water Perched water

perched high loamy A-4, A-6, A-2. table within a table within a
water table materials. depth of 1 foot; depth of 1 foot;
within a depth high potential seepage un-
of 1 foot. frost action; likely in upper
seepage prob- 5 feet depth;
lems 1n cuts. slow to moder-
ate seepage
below a depth
of 5 feet.

Loamy and clayey land: LyB, Fair above clay Unsuitable..._____ Very poor: Cut slopes are Plastic; slowly
LyD, LyE. layer. mostly A-7. unstable, and permeable.

vegetation is
difhicult to
establish; plastic
materials.

*Manor: MbB2, MbC2, MbC3, Good_________.__ Unsuitable: Fair to poor: Substratum High seepage in
MbD2, MbD3, McB2, McC2, excessive fine A-4, A-5 mica usually strongly permeable
McC3, McD2, McD3, MdE, material. content in- weathered substratum.
MfE, MgC, MgD. creases with micaceous ma-

For Glenelg part of MgC and increasing terial; moder-
MgD, see Glenelg series. depth. ate potential
frost action;
cuts and fills
needed.

Matapeake: MKA, MkB___________. Good_ ___________ Unsuitable for Fair above a Moderate po- Moderate seep-
gravel; fair to depth of 3 to tential frost age above a
poor for sand 5 feet; A4, action; cuts and depth of 3 to
below a-depth A-6; fair to fills needed. 5 feet; rapid
of 3 to 5 feet, good below a seepage below
unsuitable depth of 3 to this depth.
above this - 5 feet; A-2,
depth. A4, A-6.

Mattapex: MIA, MIB._____________ Good.._ .. _______ Unsuitable for Fair above a Seasonal high Seasonal high

gravel; fair to
poor for sand
below a depth
of 3 to 5 feet;
unsuitable
above this
depth.

depth of 3 to
5 feet; A—4,
A-6; fair to
good below a
depth of 3 to
5 feet; A-2,
A4, A-6.

water table at
a depth of 114
to 214 feet;
high potential
frost action.

water table at
a depth of 114
to 214 feet;
moderate to
moderately
slow seepage
at a depth of
3 to 5 feet;
rapid seepage
below this
depth.
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bility and com-
paction; fair to
poor resistance
to piping.

Poor to fair sta-
bility and com-
paction; fair
resistance to
piping.

Very poor sta~
bility ; poor
compaction;
variable resist-
ance to piping;
highly erodible.

Fair to poor sta-
bility and com-
paction; poor
resistance to
piping.

Fair stability; fair
to good com-
paction; fair to
poor resistance
to piping.

Fair stability; fair
to good com-
paction; fair to
good resistance
to piping.

well drained.

Perched water
table above
fragipan; slow
permeability.

‘Not, needed;

well drained.

Not needed;
well drained.

Not needed;
well drained.

Seasonal high
water table at
a depth of
1V4 to 214
feet; mod-
erately slow
permeability.

to moderate
slow intake
rate; variable
gravel content;
high available
water capacity.

Moderately raf)id
y

Drainage needed;
moderately
slow intake
rate; slow per-
meability ; mod-
erate available
water capacity;
fragipan limits
rooting depth.

Variable intake
rate; slow
permeability;
high available
water capacity.

Moderate intake
rate; moderate
available water
capacity.

‘Moderate intake

rate; moderate
permeability;
high available
water capacity.

Drainage needed;
moderate intake
rate; mod-
erately slow
permeability;
high available
water capacity.

bility; variable
gravel content;
erodible.

Perched water
table within a
depth-of 1 foot;
seepage above
fragipan; poor
to fair stability.

Very poor sta-
_bility; plastic
materials;
vegetation
difficult to
establish,

Fair to poor sta-

bility; erodible;
stone.

Features generally
favorable.

Fair stability.._. .

moderate
slopes.

“Perched water

table within a
depth of 1 foot;
seepage above
fragipan; highly
erodible; low
fertility.

Plastic materials;
vegetation
difficult to
establish.

Moderate avail-
able water
capacity;
erodible; stone.

Features generally
favorable.

Seasonal high
water table at a
depth of 114
to 214 feet.

ability; variable
gravel content.

Poor to fair
trafficability;
perched water
table within a
depth of 1 foot.

Poor traffic-
ability; plastic
.materials.

Fair traffic-
ability; sub-
stratum mica-
ceous; stones.

Fair traffic-
ability; plastic
materials in
places.

Poor traffic-
ability ; seasonal
water table at a
depth of 114 to
214 feet.

Ponds—Continued Pipeline
Sprinkler Terraces Grassed Winter construction
Drainage irrigation or waterways grading and

Embankment diversions maintenance

Fair to poor sta- Seasonal high Drainage needed; | Poor stability; Plastic materials; | Poor traffic- Seasonal high
bility and com- water table moderate to seepage in vegetation ability; seasonal water table
paction; me- within a slow intake spots; plastic difhicult to high water within a depth
dium to high depth of 1 rate; slow materials; establish. table within a of 1 foot; plastic
comc{)ressibility ; foot; slow permeability; vegetation depth of 1 foot; materials; fair
good resistance permeability. high available difficult to plastic ma- to poor sta- -
to piping; sub- water capacity. establish. terials. bility; subject
ject to cracking. to seepage.

Fair to good sta- | Not needed; Fair to good sta- Erodible on Poor traffic- Variable gravel

content; bedrock
at a depth of
more than 4 feet.

Perched water
table within a
depth of -1 foot;
seepage -above
fragipan; cuts
unstable in
places.

Plastic materials;
trenches cave if
wet.

All features are
favorable.

Features generally
favorable.

Seasonal water
table at a depth
of 114 to 214
feet.
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Soil series and Ponds
map symbols Highway and :
Topsoil Sand and Road fill road
gravel ' location Reservoir
, area
Montalto: MsA, MsB2, MsC2______ Fair to a depth Unsuitable: Poor to fair; Bedrock at a Bedrock at a
of 10 inches. none present. A-6, A-T7; depth of 5 to depth of 5 to
moderate to 12 feet; mod- 12 feet; seepage
high shrink- erate potential in substratum.
swell potential; frost action;
- sticky, plastic; cuts and fills
stones. needed.
*Neshaminy: NeA, NeB2, NeC2, Good to a depth Unsuitable: Fair: A-2, A-4, | Bedrock at a Bedrock at a
NsC, NsD, NsE. of 14 inches; none present. A-6; low to depth of 4 to depth of 4 to
For Montalto part of NsC, NsD, stones present moderate 10 feet; mod- 10 feet; seep-
and NsE, see Montalto series. in places. shrink-swell erate potential age losses in
potential. frost action; places; moder-
cuts and fills ate perme-
needed. ability.
Othello: Ot ... Fair: seasonal Fair for sand be- | Fair: A—4, A-6, | Seasonal high - Seasonal high
high water low a depth of A-2. water table water table

Sand and gravel pits: Sa.
No interpretations; material
too variable.

*Sassafras: ShB2, ShC2, SIB2,
SIC2, SsD, SsE.
For Joppa part of SsD and SsE,
see Joppa series.

Stony land, steep: St. .
No interpretations; material
too variable.

Swamp: Sw. ) .
No interpretations; material
too variable.

Tidal marsh: Tm. ]
No interpretations; material
too variable.

Watchung:

Whiteford: WhB, WhC2______._.___

WaA, WaB, WeB______.

table within a
depth of 1 foot.

Fair to a depth
of 9 inches;
seasonal high
water table
within a depth
of 1 foot.

Good to a depth
of 10 inches.

3 feet; unsuit-
able for gravel.

Fair for sand and
locally fair for
gravel below a
depth of 3 feet.

Unsuitable:
none present.

Unsuitable________

Good: A-2, A4,
A-1, A-6.

Poor: A-6, A-7,
A—4; moderate
shrink-swell
potential.

Fair to good:
A~6, A-5, A4,
A-2,

within a depth
of 1 foot; high
potential frost
action; local
ponding.

Features are

favorable ex-
cept for the
need for cuts
and fills.

Seasonal high

water table
within a depth
of 1 foot; bed-
rock at a depth
of 5 to 10 feet;
high potential
frost action.

Bedrock at a

depth of 3 to
5 feet; slate
fragments in
places; cuts

and fills needed.

within a depth
of 1 foot; mod-
erately slow
seepage in
subsoil; rapid
seepage in
substratum.

Moderate seepage

in subsoil;
rapid seepage
in substratum.

Seasonal high

water table
within a depth
of 1 foot; bed-
rock at a depth
of 5 to 10 feet.

Moderate perme-

ability; bed-
rock at a
depth of 3 to
5 feet.
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Soil features affecting—Continued

bility and com-
paction; fair to
good resistance
to piping;
stones.

Fair stability and
- compaction;
fair resistance
to piping;
stones.

Fair stability; fair
to good com-
paction; fair to
poor resistance
to piping.

Good stability
and compac-
tion; fair to
poor resistance
to piping.

Fair to poor sta-
bility and com-
paction; good
resistance to
piping. -

Fair stability and
compaction;
fair to poor re-
sistance to
piping.

well drained.

Not needed;

well drained.

Seasonal high
water table
within a
depth of 1
foot; mod-
erately slow

permeability.

Not needed;
well drained.

Seasonal high
water table
within a
depth of 1
foot; slow

permeability.

Not needed;
well drained.

rate; mod-
erately slow
permeability;
high available
water capacity.

Moderate intake
rate; moderate
permeability.

Drainage needed;
moderate intake
rate; mod-
erately slow
permeability;
high available
water capacity;
running sand
substratum,

Moderate to mod-
erately rapid
intake rate;
moderate per-
meability ; mod-
erate to high
available water
capacity.

Seasonal high
water table
within a depth
of 1 foot; slow
permeability.

Moderate intake
rate; high
available water
capacity.

bility; erodible;
stones.

Fair stability;
stones.

Not needed on

this soil.

Features generally
favorable.

Not needed on
this soil.

Fair stability;
erodible.

water capacity.

High available
water capacity;
stones.

Seasonal high
water table
within a depth
of 1 foot.

Features generally
favorable.

Seasonal high
water table
within a depth
of 1 foot.

High available
water capacity.

ability ; sticky,
plastic; stones.

Fair traffic-
ability; stones.

Poor traffic-
ability; seasonal
high water
table within a
depth of 1 foot.

Good traffic-
ability.

Poor traffic-
ability; plastic
material; sea-
sonal high
water table
within a depth
of 1 foot.

Fair traffic-
ability.

Ponds—Continued Pipeline
. Sprinkler Terraces Grassed Winter construction
Drainage irrigation . or waterways grading and
Embankment diversions maintenance
Fair to poor sta- Not needed; Moderate intake Fair to poor sta- High available Poor traffic- Bedrock at a depth

of 5 to 12 feet;
sticky and
plastic ma-
terial; stones.

Bedrock at a depth
of 4 to 10 feet;
stones.

Seasonal high
water table
within a depth
of 1 foot; run-
ning sand sub-
stratum; caving
hazard.

Features generally
favorable.

Seasonal high
water table
within a depth
of 1-foot; bed-
rock at a depth
of 5 to 10 feet;
plastic materials.

“Bedrock at a depth

of 3 to 5 feet.
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TaBLE 8. —FEngineering
Suitability as source of— Soil features affecting—
Soil series and
map symbols Ponds
Highway and
Topsoil Sand and Road fill road
gravel location Reservoir
ares
Woodstown: WoB______________._. Good_______.____ Fair for sand; Fair to good: Seasonal high Seasonal high

unsuitable for

A-2, A-4, A-6.

water table at

water table at

gravel.

a depth of 114
to 214 feet;
high potential
frost action.

a de?th of 114
to 214 feet;
moderate seep-
age in subsoil;
rapid seepage
in substratum.

several recreational activities and in table 11 shows the
limitations of each soil for specified recreational uses.

.Community planning

Table 9 provides information on the properties of the
soils and their effect on selected nonfarm uses. This informa-
tion helps community planners, developers, and individual
landowners to determine the most suitable use for a partic-

ular area. Other useful information can be found in other
parts of the survey, particularly in the section “Descriptions
of the Soils” and the section “Engineering Uses of the Soils.”
Although the soil maps and tables serve as a guide and can
eliminate a site from further consideration, they do not
eliminate the need for diréct detailed onsite investigation.
Not considered in this section are location, in relation to
established business centers or transportation lines, and other

Figure 13.~Farm pond in an area of mostly Neshaminy and Glenelg soils.
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inderprelations—Continued

Soil features affecting—Continued
Ponds—Continued . Pipeline
Sprinkler Terraces Grassed Winter construction
Drainage irrigation or waterways grading _and
Embankment diversions maintenance
Good stability Seasonal high Drainage needed; | Features generally | Features generally |- Fair traffic- Seasonal high
and compac- water table at moderate to favorable. favorable. ability; seasonal water table at a
tion; fair to a depth of moderately high water depth of 114 to
poor resistance 1% to 215 rapid intake table at a depth 214 feet; )
to piping. feet; mod- rate; moderate of 114 to 214 trenches subject
erate perme- permeability; feet. to caving.
ability; ditch moderate avail-
banks subject able water
to caving. capacity.

economic factors that are important and often determine
the ultimate use of an area.

Table 9 shows the estimated degree and kinds of limitation
for selected uses. The degree of limitation is expressed as
slight, moderate, or severe. The soil characteristic of the
highest degrec of limitation is used to rate the soil. If the
rating is moderate or severe, the main limiting property or
properties are given. The ratings are based on the degree
of the greatest single limitation. For example, if flooding
severely limits the use of a soil in the disposal of sewage
effluent from septic tanks, the limitation is rated severe,
though the soil is well suited to that use in all other respects.

A rating of slight indicates that the soil has properties
favorable for the rated use, and soil limitations are minor
and can be easily overcome. Good performance and low
maintenance can be expected on the soil.

A rating of moderate indicates that the soil has properties
moderately favorable for the rated use. The limitations can
be overcome or modified with special planning, design, or
maintenance. During some seasons of the year, the perfor-
mance of the structure or other planned use may be somewhat
less desirable than for soils with a slight limitation.

A rating of severe indicates that the soil has one or more
unfavorable properties for the rated use. Limitations are
difficult and costly to modify or overcome, and require
major soil reclamation, special design, or intense maintenance.
Some soils rated severe can be improved by reducing or
removing the soil feature that limits its use. In most situations
it is difficult and costly to alter the soil or design a structure
to compensate for soil limitations that are severe.

A rating of very severe indicates that the soil has one
or more soil features so unfavorable for the particular use
that to overcome the limitation is very difficult and expen-
sive. Reclamation is extremely difficult requiring the soil
material to be removed, replaced, or completely modified.
For the most part, these soils are not used for the purpose
rated.

Septic tank filter fields, as rated in table 9, are subsurface
systems of tile or perforated pipe that distribute effluent
from a septic tank into natural soil. The soil material is rated
from a depth of 18 inches to 6 feet. The soil properties con-
sidered are those that affect both absorption of effluent and
construction and operation of the system. Properties that
affect absorption are permeability, depth to water table or

bedrock, and susceptibility to flooding. Slope affects diffi-
culty of layout and construction and also the risk of soil
erosion, lateral seepage, and downslope flow of effluent.
Large rocks or boulders increase construction costs.

Sewage lagoons are shallow ponds constructed to hold
sewage at a depth within 2 to 5 feet of the surface long
enough for bacteria to decompose the solids. A lagoon has a
nearly level floor and sides, or embankments, of compacted
soil material. The embankment is assumably compacted to
medium density, and the pond is protected from flooding.
The properties considered are those that affect the pond floor
and the embankment. These are permeability; organic-
matter content, and slope. If the floor needs leveling, depth
to bedrock and the kind of bedrock are important. The soil
properties that affect the embankment are the properties of
the embankment material, as interpreted from the Unified
Soil Classification, and the number of stones, if any, that
influence the ease of excavation and compaction of the
embankment material.

Homesites, as rated in table 9, are no more than three
stories high and are supported by foundation footings placed
in undisturbed soil. The features that affect the rating of a
soil for dwellings are those that relate to capacity to support
load and resist settlement under load, and those that relate
to ease of excavation. Soil properties that affect capacity to
support load are wetness, susceptibility to flooding, density,
plasticity, texture, and shrink-swell potential. Those that
affect excavation are wetness, slope, depth to bedrock, and
content of stones and rocks.

The cost of constructing and maintaining streets and
parking lots is determined by soil properties at the site.
A seasonal high water table delays construction work.
Drainage is required and expensive fill material is needed to
make a durable street or parking lot. A steep slope requires an
increased cut and fill. Hard bedrock in places substantially
increases construction costs. Stoniness and the flood hazard
are also important.

The productivity of home gardens is based on depth to the
seasonal high water table, slope, depth over bedrock, stoni-
ness, soil texture, and flood hazard.

Sanitary landfill

Sanitary landfill is a method of disposing of refuse. The
waste is spread in thin layers, compacted, and covered with
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TABLE 9.—Degree and kind of limitation to

[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 such
' other series that appear in

Sewage disposal
Soil series and map -
symbols
Filter fields Lagoons
Aldino: ‘
AdA il Severe: slow permeability; seasonally perched | Slight_____. .. ...
water table.
AdB._ Severe: slow permeability; seasonally perched | Moderate: slope... .. .. ___
water table.
AdC__ . __. emmmmm—eeam Severe: slow permeability; seasonally perched | Severe: slope. .. .. ...
water table.
AsB ______________________________ Severe: slow permeability; seasonally perched | Moderate: slope...._ . . . ...
water table.
Alluvial land: Av_o . oo .. Severe: high water table; flood hazard '___ .. Severe: flood hazard '..____________ . ______..
Baile
BaA . Severe: high water table; poor natural drain- | Slight______ .. ...
age; moderately slow to slow permeability.
BaB . o eceeiiceceeeo Severe: high water table; poor natural drain- | Moderate: slope ... ... . ______..
age; moderately slow to slow permeability.
Beltsville:
BeA e Severe: slow permeability; seasonally perched | Slight__ ..
water table. '
BeB__ ... Severe: slow permeability; seasonally perched | Moderate: slope... .. . . ...
water table.
BeC. oo Severe: slow permeability; seasonally perched | Severe: slope. .. oo
water table.
Brandywine:
BrC2. e Moderate: slope o oo aiaaaa Severe: moderately rapidly permeable; slope 1.
BrD3,BrE3_ ... Severe: slope . . eaaaa- Severe: moderately rapidly permeable; slope !_
Chester: .
CeA - e Slght . oo e Moderate: moderate permeability_ __.________
CeB2,CgB2. .. ... Slight e i Moderate: moderate permeability; slope......
CcC2,CgC2_ .. Moderate: SlOpe. .o oo Severe: slope; moderate permeability .- ...
CaD2. L Severe: slope. ..o Severe: slope; moderate permeability . . _____..
*Chillum:
ChB2 - Moderate: moderate permeability. .. __..___._ Moderate: moderate permeability; slope. ...
CkC2_ . Moderate: moderate permeability_ ... ____... Severe: slope; moderate permeability. ... ___
For Neshaminy part of CkC2, )
see Neshaminy series.
Chrome: CrE______ -l | Severe: less than 4 feet deep over bedrock; | Severe: less than 4 feet deep over bedrock;
slope. slope.
Codorus: Cu_ oo __.. Severe: moderately high water table; flood | Severe: flood hazard . ... __._________
hazard.!
Comus: Cv.___ . Severe: flood hazard *_____________....____.. Severe: flood hazard *o_._______ S,
Cut and fill land: Cx.
Unsuited to these uses; material
too variable.

See footnote at end of table.
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be considered in town and country planning

mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions for referring to
the first column of this table]

Homesites (three stories or less)
Streets and parking lots Home gardens
With basements Without basements

Moderate: seasonally perched Slight oo eeeaees Moderate: seasonally perched Moderate: seasonally perched
water table, water table. water table.

Moderate: seasonally perched Slight__ .. Moderate: seasonally perched Moderate: slope; seasonally
water table. water table; slope. perched water table.

Moderate: seasonally perched Moderate: slope..____._.____.. Severe: slope; seasonally Severe: slope; seasonally
water table; slope. perched water table. perched water table.

Moderate: seasonally perched Slight . oo Moderate: seasonally perched Severe: stoniness.
water table; stoniness. water table; stoniness.

Severe: high water table; Severe: high water table; Severe: high water table; Severe: high water table;
flood hazard. flood hazard. flood hazard. flood hazard.

Severe: high water table; poorc | Severe: high water table; poor Severe: high water table; poor Severe: high water table; poor
natural drainage. miatural drainage. natural drainage. natural drainage.

Severe: high water table; poor Severe: high water table; poor | Severe: high water table; poor | Severe: high water ‘table; poor
natural drainage. natural drainage. natural drainage. natural drainage.

Moderate: seasonally perched Slight_ . e Moderate: seasonally perched - Moderate: seasonally perched
water table. water table. water table. :

Moderate: seasonally perched Slight_ ... Moderate: seasonally perched Moderate: slope; seasonally
water table. water table; slope. perched water table.

Moderate: seasonally perched Slight________ P, Severe: slope__.__..._.._....:..| Severe: slope.
water table.

Moderate: slope.._.__._._.___. Moderate: slope...._____._.__. Severe: slope__________._______. Severe: slope.

Severe: slope_ .. _.___._._ Severe: slope___..._._._..____ Severe: slope. ... ...______ Severe: slope.

Shighto s Slight_ e Slight oo oo aeas __-| Slight.

Slight_ ... ... Slight - . Moderate: slope___...__.___._.. Moderate: slope.

Moderate: slope.._____._._._____ Moderate: slope.......___.____ Severe: slope_____._.._______.__ Severe: slope.

Severe: slope....__.._._.._.___. Severe: slope..___.._____.._.. Severe: slope.._ .. ... Severe: slope.

Shighto e Slight_ o Moderate: slope._.______.______ Moderate: slope.

Slight_ .. Slight - oo Severe: slope_ ... . _..._.__ Severe: slope.

Severe: less than 4 feet deep Severe: slope. ... o._._. Severe: less than 4 feet deep Severe: slope; less than 4 feet
over rippable bedrock; slope. over rippable bedrock; slope. dee; gver bedrock; severely

eroded.
Severe: flood hazard____________ Severe: flood hazard._________ Severe: flood hazard__._____.... Moderate: moderately high
water table; flood hazard.
Severe: flood hazard____________ Severe: flood hazard__________ Severe: flood hazard____________ Segert&:_ slight if protected from
ooding.
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TasLE 9.—Degree and kind of limitation to be

Soil series and map Sewage disposal
symbols
Filter fields Lagoons
Delanco
DeA. e Severe: moderately slow permeability ... _____ Slight . - e
DeB. o a2 Severe: moderately slow permeability ... ... Moderate: slope. ... cooo .- _
Elioak:
EhB2 . e Slight . oo Moderate: moderate permeability . _____. SR
EhC2 ... Moderate: slope_ .- eeiaooo Severe: slope; moderate permeability_ .. __ S
Elkton: En.. ... Severe: high water table; poor natural. drain- | Slight. .o
age; slow permeability.
Elsinboro:
ESA . oo Slight - oo o R Moderate: moderate permeability. ... ———
EsB2. .ol Shight . i iieo- Moderate: moderate permeability; slope_.. . ___
EsC2_ .- Slight e Severe: slope; moderate permeability - . _______
Evesboro: EVC. .. . _________. Slight ! to moderate: slope.______ . ________. Severe: rapidly permeable; slope '_____.._____
Fallsington': Fs_..... PR Severe: high water table; poor natural drain- | Moderate: moderate permeability . ....__
age.
Glenelg: _
GeB2,GgB2_. . . .-o- Slight. ... e Moderate: moderate permeability; slope_ ... ___
GeC2, GeC3, GgC2, GgC3. ... ____. Moderate: slope. ... oo ______. Severe: slope. . o .iiicoooooooo- e
GeD?2, GeD3, GgD2, GgD3....._.._. Severe: slope._ .. ... Severe: Slope . - - e
Glenville:
(17 P Severe: high water table; moderately slow | Slight__ o aio
permeability.
GnB._ ... S S Severe: high water table; moderately slow | Moderate: slope_ ..o
permeability.
Hatboro: Hb_____ ... ________________ Severe: high water table; flood hazard '._____ Severe: flood hazard ' . . ____.____.
Joppa .
¥ ] = U Slight 1. . il . _.| Severe: moderately rapid to rapid perme-
ability; slope. !
JpCo .o S Shight 1. . e Severe: moderately rapid to rapid perme-
‘ - ability; slope. !
Kelly
KeB._ . Severe: high water table; somewhat poor | Moderate: slope ... . .
natural drainage; slow permeability.
KeC2. ... Severe: high water table; somewhat poor | Severe: slope_ .. oo
natural drainage; slow permeability; slope. :
KfD ool Severe: high water table; somewhat poor | Severe: slope_ .. .ooo--
natural drainage; slow permeability; stoni-
ness; slope.
Keyport
KpA .. Severe: high water table; slow permeability .. _| Slight__ . _____
KpB. - Severe: high water table; slow permeability.._| Moderate: slope..._ . .. oo

See footnote at end of table.
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Homesites (three stories or less)

With basements

Without basements

Streets and parking lots

Home gardens

Moderate: moderately high
water table.

Moderate: moderately high
water table.

Slight__
Moderate: slope....__.__.._.__.
Severe: high water table; poor

natural drainage.

Slight .
Slight._______ ...
Slight__ .. __________ ...
Moderate: slope.__.__.____.___
Severe: high water table; poor

natural drainage.

Slight- .
Moderate: slope....._________._
Severe: slope__________________
Severe: high water table_.______
Severe: high water table________
Severe: high water table; flood
hazard.

Slight_________ ..
Slight_ ...
Severe: high water table;

somewhat poor natural
drainage; subsoil shrinkage
and instability.

Severe: high water table;
somewhat poor natural
drainage; subsoil shrinkage
and instability; slope.

Severe: high water table;
somewhat poor natural
drainage; subsoil shrinkage
and instability; slope.

Moderate: high water table.____

Moderate: high water table.___._

Slight_ ... .
Slight__ ...
Slight._ ...
Moderate: slope__..____.____.
Severe: high water table; poor

natural drainage.

Severe: high water table; poor
natural drainage.

Slight_____ ...
Moderate: slope........___.._
Severe: slope.._..____________
Moderate: high water table.___
Moderate: high water table__._
Severe: high water table; flood

hazard.

Severe: high water table;
somewhat poor natural
drainage; subsoil shrinkage
and instability.

Severe: high water table;
somewhat poor natural
drainage; subsoil shrinkage
and instability; slope.

Severe: high water table;
somewhat poor natural
drainage; subsoil shrinkage
and instability; slope.

Moderate: moderately high
water table.

Moderate: moderately high
water table; slope.

Shighto oo .
Severe: slope_ ... _______._ _
Severe: high water table; poor

natural drainage.

Slight_ .
Moderate: slope......_.__.__:_
Severe: slope..._._._._____.._..
Severe: slope..__ ... ____.___
Severe: high water table; poor

natural drainage.

Moderate: slope.. . . .__._...
Severe: slope. ... ___...__
Severe: slope__....__._._—_______
Severe: high water table.________
Severe: high water table___._.___
Severe: high water table; flood
hazard.

Moderate: slope. ... ______._
Severe: slope._._.._ ... ...
Severe: high water table;

somewhat poor natural
drainage; subsoil shrinkage
and instability.

Severe: high water table;
somewhat poor natural
drainage; subsoil shrinkage
and instability ; slope.

Severe: high water table;
somewhat poor natural
drainage; subsoil shrinkage
and instability; slope; stoniness.

Moderate: high water table______

Moderate:
slope.

high water table;

" Moderate:

Moderate: moderately high
water table.

Moderate: slope; moderately
high water table.

Slight.
Severe: slope.
Severe: high water table; poor

natural drainage.

Slight.

Moderate: slope.

Severe: slope.

Severe: very low available water

capacity and fertility; slope.

Severe: high water table; poor
natural drainage.

Moderate: slope.

Severe: slope.

Severe: slope.

Moderate: high water table.

Moderate: high water table;
slope.

Severe: high water table; flood
hazard.

Moderate: low available water

capacity; gravel; slope.

Severe: low available water
capacity; gravel; slope.

Severe: high water table;
somewhat poor natural
drainage.

Severe: high water table;
somewhat poor natural
drainage; slope.

Severe: high water table;
somewhat poor natural
drainage; subsoil shrinkage
and instability; slope; stoniness.

Moderate: high water table.

high water table.
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TasLE 9.—Degree and kind of limitation to be

Sewage disposal
Soil series and map
symbols
Filter fields Lagoons
Kinkora
KrA - e Severe: high water table; poor natural drain- | Slight_____ .-
age; slow permeability.
KrB . el Severe: high water table; poor natural drain- | Moderate: slope_ ... . _.._______
age; slow permeability.
Legore: '
(I - 3 Slight o Moderate: moderate permeability; slope______
LeC2,LgC3. . .. Moderate: slope. ... oo _.____. Severe: slope; moderate permeability . . ___ o
LeD2, LeE, LfD, LfE, LgD3_________ Severe: slope. ool Severe: slope; moderate permeability____.____
LfC . e Moderate: slope.-- oo Severe: slope; moderate permeability .. ______.
Leonardtown: Lr_________________..__ Severe: poor natural drainage; high water | Slight_____________ . ___ e —mee
table; slow permeability.
Loamy and clayey land:
Y = 2 Severe: slow permeability. . _______.______. Slight to moderate: slope..__ .. aooo...:
LyD oo Severe: slow permeability; slope__.___________ Severe: SOPe. - - e oecceeeeaiooal
LyE - Severe: slow permeability; slope._..__._______ Severe: SlOpe. - oo
*Manor: .
MbB2, MeB2_ . _ .. Slight . i iiiimaaeeao Severe: moderate to moderately rapid perme-
: ability.
MbC2, MbC3, McC2, McC3......_.__ Moderate: slope-...........__ e Severe: moderate to moderately rapid perme-
ability; slope.
MbD2, MbD3, McD2, McD3, MdE, | Severe: slope_______ .- Severe: moderate to moderately rapid perme-
MfE. ability; slope.
MaC. e Slight to moderate: slope_.__.______....____. Severe: moderate to moderately rapid perme-
ability; slope.
MaD. e Severe: slope. - oo oo Severe: moderate to moderately rapid perme-
For Glenelg part of MgC and MgD, ’ ability; slope.
see Glenelg series.
Matapeake:
MKA o ieeeeoo Slight to moderate: moderate permeability_. .| Moderate: moderate permeability..._._..___.
MKB . e Slight to moderate: moderate permeability - ..| Moderate: moderate permeability; slope__ ...
Mattapex
MIA . oo Severe: moderately slow permeability_...____. Slight e eeeeeaeees
MIB. . Severe: moderately slow permeability_________ Moderate: slo;.)e____»,_ e
Montalto:
MSA . e Severe: moderately slow permeability .. _._.___ Slight . o memeiaen
MsB2_ . ... ... e Severe: moderately slow permeability.._______ Moderate: SlOpe. oo oo ooman
MsC2. . Severe: moderately slow permeability_________ Severe: Slope. - oo imeean-
*Neshaminy: .
NeA_ o iecie—eoo-._._| Moderate: moderate permeability __.__.__..._- Moderate: moderate permeability________ ...
NeB2._ s Moderate: moderate pei‘meability ____________ Moderate: moderate permesability; slope.____.
NeC2_ o Moderate: slope; moderate permeability__._... Severe: slope; moderate permeability .. ...

See footnote at end of table.
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Homesites (three stories or less)

With basements

Without basements

Streets and parking lots

Home gardens

Severe: high water table; poor
natural drainage.

Severe: high water table; poor
natural drainage.

Moderate:

Severe:

Moderate:

Severe: poor natural drainage;
high water table.

Severe: subsoil shrinkage and
instability.

Severe: subsoil shrinkage and
instability.

Severe: subsoil shrinkage and
instability ; slope.

water table.

Moderate: moderately high
water table.

slope. ...

slope_ .. _.___..

stoniness; slope. ... .-

Slight.___ ...
Moderate: slope.....-__.___.__
Severe: slope_.__. ... ...__-
Moderate: stoniness; slope..__- -
Severe: stoniness; slope.__.____.
Slight_ ..
Slight_________ . ...
Moderate: moderately high

Severe: high water table; poor
natural drainage.

Severe: high water table; poor
natural drainage.

Slight o oo
Moderate: slope_......__.____
Severe: slope.. ... ... ___

Slight to moderate: slope_.___.

Severe: poor natural drainage;
high water table.

Severe: subsoil shrinkage and
instability.

Severe: subsoil shrinkage and
instability.

Severe: subsoil shrinkage and
instability; slope.

Moderate: slope._.___. .
Severe: slope. ...
slope._..-_

Slight to moderate:

Severe: slope......o_ ...

Severe: high water table; poor
natural drainage.

Severe: high water table; poor
natural drainage.

Moderate:

Severe:

Severe:

Slight to severe:

Severe: poor natural drainage;
high water table.

Severe: subsoil shrinkage and
instability.
Severe: subsoil shrinkage and

instability ; slope.

Severe: subsoil shrinkage and
instability; slope.

Moderate: slope_... .. .-
Severe: slope__ ..o __..__.__-
Severe: .slope_ ..o ..o
Severe: slope. . . ooocoe.-
Severe: slope_ ... ooocooooo---
Slight. o oo
Moderate: slope.______._______.
Moderate: moderately high

water table.

Moderate: moderately high
water table; slope.

Slight . oo oe oo ceeiicia oo
Moderate: slope_... . ...
Severe: slope ... ________.
Slight. oo
Moderate: slope.....-_.___._-
Severe: slope ... ...

slope. oo
slope. oo

slope. . oo

slope; stoniness_ _

Severe: high water table; poor
natural drainage.

Severe: high water table; poor

natural drainage.

Moderate: slope.

Severe: slope; erosion in LgC3.

Severe: slope; stoniness in LfD,
LfE; erosion in LgD3.
Severe: slope; stoniness.

Severe: poor natural drainage;
high water table.

Severe: low productivity.
Severe: low productivity; slope.
Severe: low productivity; slope.
Moderate: slope.

Severe: slope; erosion in MbC3,
MeC3. -

Severe: slope; erosion in MbD3,
MeD3.

Severe: slope; stoniness.

Severe: slope; stoniness.

Slight.

Moderate: slope.

Moderate: moderately high
water table.

Moderate: slope; moderately
high water table.

Slight.
Moderate: slope.
Severe: slope.
Slight.
Moderate: slope.
Severe: slope.
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Soil series and map Sewage disposal
symbols
Filter fields Lagoons

*Neshaminy—Continued
NsC_ . Moderate: moderate permeability . ___________ Severe: slope; moderate permeability . _______.
NsD,NsE_____ ... Severe: slope; moderate permeability . ________ Severe: slope; moderate permeability . ... ____

For Montalto part of NsC, NsD,
and NsE, see Montalto series.

Othello: Ot_ . ___ ... Severe: high water table; poor natural drain- | Slight._.._._.__...__ e e e

age; moderately slow permeability.

Sand and gravel pits: Sa.

Unsuited to these uses; material
too variable.

*Sassafras: -
ShB2,SIB2___________ ... e Slight e Moderate: moderate permeability; slope_ ...
ShC2, 8IC2. .. Shight e Severe: slOPe_ - oo
SsD .o Moderate: slope_.__ ... Severe: slope. . ool
SsE e Severe: slope. . ___________ Severe: slope__ ... __________

For Joppa part of SsD and SsE,
see Joppa series.
Stony land, steep: St._.______.._..____. Severe: slope; excessive stoniness.____________ Severe: slope; excessive stoniness.___________.
N

Swamp: Sw__ . _. Severe: ponded *_ .. ... Severe: ponded '-______ ... _________.__.

Tidal marsh: Tm.____________________ Severe: tidal high water table; tidal flood- { Severe: tidal high water table; instability;

ing. ! tidal flooding.

Watchung:

WaA . Severe: high water table; poor natural drain- | Slight________ . ....
age; slow permeability.

WaB_ . . Severe: high water table; poor natural drain- | Moderate: slope_ ... . ... _____________
age; slow permeability.

WeB._ .. Severe: high water table; poor natural drain- | Slight to moderate: slope-... . . . __..___
age; slow permeability.

Whiteford:

WhB. . ... Moderate: 3 to 5 feet deep over bedrock .. ____ Moderate: 3 to 5 feet deep over bedrock; slope;
moderate permeability.

WhC2. ... Moderate: 3 to 5 feet deep over bedrock. ... Moderate: 3 to 5 feet deep over bedrock; mod-
erate permeability; slope.

Woodstown: WoB____________________ Moderate: moderately high water table_______ Moderate: moderate permeability; slope__.___.

! Strong possibility of polluting nearby springs, wells, ponds, streams, or other surface or underground water resources.

soil. Landfill areas are subject to heavy vehicular traffic.
Soil properties that affect suitability for landfill are ease of
excavation, hazard of polluting ground water, and traffic-
ability. The best soils have moderately slow permeability,
withstand heavy traffic, and are friable and easily excavated.
Unless otherwise stated, the ratings in table 10 apply only
to a depth of about 6 feet, and therefore limitation ratings
of slight or moderate might not be valid if trenches are much
deeper. For some soils, reliable predictions can be made to
a depth of 10 to 15 feet, but every site should be investigated
before it is selected.

Soil surveys are particularly useful in preliminary deter-

minations of those sites that are not suitable for sanitary
landfill. They can save time and expense of more detailed
investigation. They also can indicate those sites where
favorable soils are located and where additional investiga-
tions appear warranted. The design engineer still needs to
determine actual soil conditions to the depth necessary
to obtain valid data for design purposes. Table 10 shows the
degree of soil limitation and soil features causing moderate or
severe limitations for trench-type and area-type landfills. It
also indicates the suitability of the soils of the survey area as
a source of cover material for area-type sanitary landfill.

Soil properties affecting trench-type sanitary landfill are
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Homesites (three stories or less)

With basements

Without basements

Streets and parking lots

Home gardens

Moderate:

Severe:

Severe: high water table; poor
natural drainage.

instability; tidal flooding.
Severe: high water table; poor
natural drainage.

Severe: high water table; poor
natural drainage.

slope; stoniness.___._

slope; stoniness_......__

Slight. ...
Slight oo
Moderate: slope.._._.._...._._
Severe: slope._.______________
Severe: slope; excessive
stoniness.

Severe: ponded.._..____________
Severe: tidal high water table;

Slight to moderate:

Severe: slope.______.__.___. -

Severe: high water table; poor
natural drainage.

Slight ...
Slighto o .
Moderate: slope.__..______.___
Severe: slope. . ... _.__
Severe: slope; excessive
stoniness.

Severe: ponded.___..________.
Severe: tidal high water table;

instability; tidal flooding.
Severe: high water table; poor
natural drainage.

Severe: high water table; poor
natural drainage.

Slight to severe: stoniness;slope._.

Severe: stoniness; slope_...___-._

Severe: high water table; poor
natural drainage.

Moderate: slope._____ .. ...
Severe: slope._ ...
Severe: slope_ ... ... .
Severe: slope_. ..o .
Severe: slope; excessive
stoniness.

Severe: ponded___________.____.
Severe: tidal high water table;

instability; tidal flooding.
Severe: high water table; poor
natural drainage.

Severe: high water table; poor
natural drainage.

Severe:

Severe:

Severe:

Severe:

Severe:

Severe: stoniness; slope.

stoniness; slope.

high water table; poor
natural drainage.

Moderate: slope.
Severe: slope.
Severe: slope; erosion.

slope; erosion.

Severe: slope; excessive
stoniness.

Severe: ponded.

Severe: tidal high water table;

salinity; tidal flooding.
high water table; poor
natural drainage.

high water table; poor
natural drainage.

Severe: high water table; poor

. Severe: high water table; poor
natural drainage; stoniness.

natural drainage.

Moderate: 3 to 5 feet deep Shght. .
over bedrock. }

Moderate: 3 to 5 feet deep Moderate: slope_..__.._._.___
over bedrock; slope.

Moderate: moderately high Slight__ . __ ..

water table.

Severe: high water table; poor

Severe: high water table; poor 3 !
natural drainage; stoniness.

natural drainage.

Moderate: slope..._-_ooozo-o-. Moderate: slope.

Severe: slope. ... ... Severe: slope.

Moderate: slope; moderately

Moderate: moderately high
high water table.

water table; slope.

depth to seasonal high water table, soil drainage class, flood-
ing, permeability, slope, soil texture, stoniness, rockiness, and
depth over and kind of underlying bedrock. Because trenches
in many landfills are as much as 15 feet deep or more, a
geological investigation of the area is needed to determine
the potential for pollution of ground water, as well as to
obtain the design of the sanitary landfill.

In the area landfill, refuse is placed in successive layers
on the surface of the soil. Daily cover material and final
cover material must be imported because trenches are dug
only for the purposes of obtaining cover material. A final
cover of soil at least 2 feet thick is placed over the fill when

it is completed. The soil under the proposed site for an area
landfill should be investigated to determine the potential
penetration and pollution of ground water supplies by leach-
ates produced by water percolating through the landfill.
Even though a soil survey is available, detailed onsite in-
vestigation should be made before a final decision is made to
use a proposed site. The soil properties affecting area-type
landfills are depth to a seasonal high water table, soil drain-
age class, flooding, permeability, and slope.

Cover material for area-type landfill is obtained from some
other area, not from the site under construction. Table 10 rates
all the soils of the survey area for suitability as cover mater-
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TABLE 10.—Guide to use of the soil for sanitary landfill

[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 such
mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions for

referring to other series that appear in the first column of this table]

Soil series and map symbols

Degree and kind of limitation for—

Suitability as a source of
cover material for area type

Comus: Cv_._________.______._____

Cut and fill land: Cx.
Material too variable.

Delanco:

Elioak:

Elsinboro:

Evesboro:

See footnote at end of table.

DcA,DeB_ .. ..

Severe: flood hazard 1_._______

Moderate: high water table.

Moderate: clayey material;
sticky.

Moderate: clayey material;
sticky.

Severe: high water table; poor

natural drainage.

Severe: rapid permeability !___

Severe: flood hazard 1_________

Slight__ . ...
Stight_ . . ..
Moderate: slope_._._._.._._._._.
Severe: high water table; poor

natural drainage.

Severe: rapid permeability;

slope.!

Trench type Area type
Aldino:
AdA,AdB_________ . Moderate: seasonally perched | Slight_____________._.___.___. Fair: seasonally perched water
water table. table; firm and brittle.
AdC_ .. Moderate: seasonally perched | Moderate: slope...__......_. Fair: seasonally perched water
water table. table; firm and brittle; slope.
AsB___ ... Severe: seasonally perched Slight. ... Fair: seasonally perched water
water table; stoniness. table; firm and brittle; stoni-
) ness.
Alluvial land: Av.________________ Severe: high water table; Severe: high water table; Poor: high water table; flood
flood hazard.! flood ha