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How To Use This Soil Survey

General Soil Map

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

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

Detailed Soil Maps

The detailed soil maps follow the general soil map. These maps can
be useful in planning the use and management of small areas.
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area. Turn to the Index
to Map Units (see Con-
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NOTE: Map unit symbols in a soil
survey may consist only of numbers or
letters, or they may be a combination
of numbers and letters.

The Summary of Tables shows which table has data on a specific land use for each detailed soil map
unit. See Contents for sections of this publication that may address your specific needs.



This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies, state agencies including the Agricultural Experiment Stations, and
local agencies. The Soil Conservation Service has leadership for the federal part
of the National Cooperative Soil Survey. In line with Department of Agriculture
policies, benefits of this program are available to all, regardiess of race, color,
national origin, sex, religion, marital status, handicap. or age.

Major fieldwork for this soil survey was completed in 1984. Soil names and
descriptions were approved in 1985. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1984. This survey was
made cooperatively by the Soil Conservation Service and the Massachusetts
Agricultural Experiment Station. The survey is part of the technical assistance
furnished to the Norfolk Conservation District and the Suffolk Conservation
District.

Soil maps in this survey may be copied without permission. Enlargement of
these maps, however, could cause misunderstanding of the detail of mapping. If
enlarged, maps do not show the small areas of contrasting soils that could have
been shown at a larger scale.

This soil survey supersedes the Norfolk County part of the soil survey of
Norfolk, Bristo!, and Barnstable Counties published in 1920.

Cover: Boston skyline from one of the Harbor Islands. Newport soils are on the island in the
middieground, and Merrimac soils are on the island in the foreground.
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Preface

This soil survey contains information that can be used in land-planning
programs in Norfolk and Suffolk Counties. It contains predictions of soil behavior
for selected land uses. The survey also highlights limitations and hazards
inherent in the soil, improvements needed to overcome the limitations, and the
impact of selected land uses on the environment.

This soil survey is designed for many different users. Farmers, foresters, and
agronomists can use it to evaluate the potential of the soil and the management
needed for maximum food and fiber production. Planners, community officials,
engineers, developers, builders, and home buyers can use the survey to plan
land use, select sites for construction, and identify special practices needed to
ensure proper performance. Conservationists, teachers, students, and specialists
in recreation, wildlife management, waste disposal. and pollution control can use
the survey to help them understand, protect, and enhance the environment.

Great differences in soil properties can occur within short distances. Some
soils are seasonally wet or subject to flooding. Some are shallow to bedrock.
Some are too unstable to be used as a foundation for buildings or roads. Clayey
or wet soils are poorly suited to use as septic tank absorption fields. A high
water table makes a soil poorly suited to basements or underground
installations.

These and many other soil properties that affect land use are described in this
soil survey. Broad areas of soils are shown on the general soil map. The location
of each soil is shown on the detailed soil maps. Each soil in the survey area is
described. Information on specific uses is given for each soil. Help in using this
publication and additional information are available at the local office of the Soil
Conservation Service or the Cooperative Extension Service.
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NorrFoLk aND SurrFoLk COUNTIES are in the east-
central part of Massachusetts. They are bordered on
the east by Massachusetts Bay, on the north by Essex
and Middlesex Counties, on the west by Worcester
County, and on the south by Bristol and Plymouth
Counties and the State of Rhode Island. The survey
area consists of 32 towns covering 289,550 acres, or
452 square miles. The town of Cohasset is separated
from the rest of Norfolk County by the town of Hingham,
a part of Plymouth County.

The area of this soil survey is, by far, the most
densely populated area in the state. In 1980 the total
population of the two-county area was 1,256,729. The
population per square mile was, on average, about
2,780 (25).

The survey area is about 35 percent urban. Its
economy is led by high technology industry and
commerce. Most farms are in the less urbanized,
western part of the survey area, but a few farms are
scattered throughout Norfolk County.

In the past 20 years the trend in land use has been
the conversion of woodland, cropland, and pastureland
to urban and industrial uses. The leading land use
throughout the survey area is as construction sites of
single family homes for a largely commuting work force.
Industrial development extends outward from the major
cities and along the major highways. In most towns
large tracts of land have been zoned specifically for
industrial development.

As this trend in land use is expected to continue,
both preservationists and developers will likely place
increasing pressure on the land. This soil survey is
designed to meet the needs of growing communities by
providing much of the necessary land base data for
making wise land use decisions.

Soil scientists have determined that there are about
76 different kinds of soils in the survey area. The soils
range widely in texture, drainage, depth, and other
characteristics. The soils on uplands are generally
sloping, well drained, and loamy throughout. Slow
permeability and slope are the major limitations to use
of these soils. The soils in valleys are generally nearly
level or gently sloping, well drained, and sandy or
loamy. The seasonal high water table is the major
limitation to use of the soils in low-lying valleys and
those along the coastal plain.

This soil survey supersedes the soil survey of Norfolk
County included in the Soil Survey of Norfolk, Bristol,
and Barnstable Counties published in 1920 (22). This
survey updates the earlier survey and provides
additional information and larger maps that show the
soils in greater detail.

Some of the boundaries on the soil maps of this
survey area do not match those on the soil maps of
adjacent counties, and some of the soil names and
descriptions do not fully agree. The differences are the
result of improvements in the classification of soils,
particularly modification or refinements in soil series



concepts. Also there may be differences in the intensity
of mapping or in the extent of the soils within the survey
area.

General Nature of the Survey Area

This section gives general information about the
cultural and natural factors that affect the use and
characteristics of the soils in the survey area.

History and Development

When Europeans settled the area now known as
Norfolk and Suffolk Counties, the native inhabitants
were Algonkian Indians. Known as the Massachusetts
people. they included the tribes of the Wampanoags
and the Pennacooks (21). By the time the Pilgrims bad
arrived in Plymouth, in 1620, epidemics had
substantially reduced the Indian population. The early
colonists acquired from the Indians many new foods
and new methods of hunting, fishing, planting, and
cooking.

Some influential Puritans invested in the
Massachusetts Bay Company, chartered in 1629. By
authority of the King of England, the company
established the Massachusetts Bay Colony in 1630. The
colony extended 3 miles north of the Merrimack River
and 3 miles south of the Charles River. Its governor
was John Winthrop, and its center was Boston. By 1640
the colony was a success, and its population of about
20.000 was dispersed throughout Boston and the
neighboring towns.

The Puritans achieved an ideal Christian community
for about 50 years. In 1684, however, the company's
charter was revoked. The colony then merged with
other colonies located between present-day areas of
New Hampshire and New Jersey. Thus, the Dominion
of New England was formed and in 1691 became the
unified royal colony, or Province of Massachusetts,
which included Maine and Plymouth Colony.

As trade in Norfolk and Suffolk Counties prospered
during the 1700's, the British Crown saw an opportunity
to raise revenue by levying new taxes and imposing
new regulations on the colonies. The levies were the
Stamp Act of 1764, the Townshend Act of 1766, and
the Tea Act of 1773. These caused the Boston Tea
Party in 1773 and the Boston Massacre in 1770.
Relations between the colonists in the Province of
Massachusetts and the British Crown continued to
deteriorate. On April 19, 1775, the American Revolution
began. On June 17, 1775, the first major battle of the
American Revolution, known as the Battle of Bunker Hill
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{Breed's Hill), was fought in Charlestown.

By the late 1700's. in the Norfolk and Suffolk
Counties area, the economic base had started to slowly
change from agriculture to industry. About this time the
area’s shoreline, especially in Boston, began to be
changed by landfilling. The earliest landfilling operations
probably began on Boston Neck. There, a causeway
built over the tidal marsh connected Boston proper
(originally Tremont Island) to Roxbury on the mainland
(10, 30).

The textile industry began to expand rapidly in the
1830’s and shipping climaxed in the 1850's during the
age of the clipper ships. As agriculture declined,
farmers found jobs in factories or migrated west.
Beginning in 1840, waves of Irish and other European
immigrants joined the labor markets of major cities.

Landfilling operations expanded as industry
developed, and the area’s numerous islands,
peninsulas, marshes, and beaches became large single
land masses. By 1895, extensive filling had created
Back Bay, South End, and other areas in Boston.

After the Civil War, shipping declined, but
manufacturing increased, fostered by continued
immigration and the expansion of the railroad (14).

By 1910, Massachusetts, especially the Boston area,
had become industrialized. By 1920 immigrants made
up 67 percent of the population of the Boston area (7).
Since then, both the population and industrial
lechnology have continued to grow in Norfolk and
Suffolk Counties. The emphasis in industry has
changed from textiles to electronics.

Historic Boston can be experienced in a 1'4-mile
walk called the Freedom Trail. The sites along the way
include Boston Common, used as a training ground for
Revolutionary Militia; the Old Granary Burying Ground,
with the graves of John Hancock, Samuel Adams, and
Paul Revere; and the Old State House, site of the
Boston Massacre. Other stops on the Freedom Trail
include the Old South Meeting House, the site of the
Boston Tea Party, the Paul Revere House, Bunker Hill,
the U.S.S. Constitution, and more. Nearby in Dedham
stands one of the oldest wood-frame buildings in the
United States, the Fairbanks House, built in 1636. The
Adams National Historic Site, the birthplace of
Presidents John Adams and John Quincy Adams, is in
nearby Quincy (20).

Agriculture in Norfolk County

Carole S. Litchfield, district conservationist, helped to write this
section.

Agriculture first became established in Norfolk



Norfolk and Suffolk Counties, Massachusetts

County in the 1630's. Early farmers settled in the village
of Dedham and gradually ventured out to settle in new
towns to the south and west.

During that time, wheat grown in Norfolk County was
transported to Maryland and sold to its new settlers. A
successful cattle industry produced a great surplus of
beef during the 1640's. Most of the land in Norfolk
County was explored and used by farmers for new
pasture.

From 1675 to 1677, agriculture suffered temporary
setbacks during and after King Philip's War. As late as
1687, settlers were concerned about having clear title to
land purchased from the Indians (77).

During the next 100 years, agriculture prospered in
Norfolk County. Most farmers raised sheep and cattle,
and rye and corn were the main crops. Many apple
orchards were also planted. Sheep were raised for wool
and mitk cows for milk, cream, butter, and cheese.
Dairy products of the county were transported to Boston
and sold at Faneuil Hall Market.

By the early 1800's, farmers were planting more oats
because of the new demand for cat straw. Factory
workers in Foxborough, Franklin, Wrentham, Norfolk,
and Plainville used the straw in manufacturing braided
straw bonnets.

In the early 1900's, farmers continued to raise hay
and corn for their cattle, and the dairy industry was still
thriving. Poultry farming had increased.

The changes that occurred at the close of the 19th
century were relatively minor compared to those that
followed World War Il. The rural towns of Norfolk
County gradually became bedrcom communities for
thousands of people who commuted to work in Boston
and in Providence. This urbanization is a continuing
trend.

Education and Culture

Public education was pioneered in the Boston area.
The first public secondary schoo! in the United States,
the Boston Latin School (1635), and the first college,
Harvard (1636), were established in the area. The first
vocational school was opened in 1821, and the first
high school for girls was founded in 1826. Some of the
leading colleges and universities in the world today are
located in Norfolk and Suffolk Counties. They include
Harvard University, Massachusetts Institute of
Technology. Boston University, Boston College,
Wellesley College. and numerous other state and
private colleges and universities.

Music has been an important cultural institution in
Norfolk and Suffolk Counties. Boston is the home of the

Handel and Haydn Society of Boston (established in
1815), the Boston Symphony Orchestra, Boston Pops
Orchestra, and New England Conservatory of Music.
The Boston Museum of Fine Arts, Boston Children’s
Museum, and the New England Aquarium are also in
Boston. The Arnold Arboretum, near Brookline, has a
world famous collection of lilacs and other plants.

Climate

Prepared by the National Climatic Data Center. Asheville, North
Carolina.

Moderate summers, moderately cold winters, and
ample, fairly evenly distributed precipitation characterize
the climate of Norfolk and Suffolk Counties. At a latitude
of 42 degrees, the survey area is in the zone of
prevailing west to east atmospheric flow. It is also in the
path of north polar wind or south tropical wind. These
factors result in varied and changeable weather.

The survey area is also situated on or near several
tracks frequently followed by low pressure systems,
which bring a dependable supply of precipitation.
Coastal storms, or northeasters, bring abundant rain or
snow. In coastal areas, temperature extremes in winter
and summer are moderated by the Atlantic Ocean. In
addition, a refreshing east wind, or sea breeze, is
common along the shore.

In the Blue Hills, the elevation is as much as 635
feet. These hilis have relatively lower temperatures,
more precipitation, higher winds, more frequent
occurrences of fog, and longer periods of snow cover
than the surrounding terrain.

In highly urban and built-up areas the temperature is
noticeably varied. The vast amounts of asphalt and the
concrete and masonry structures absorb and store heat.
Consequently, in summer nighttime readings are
warmer than in the western suburbs and rural areas.
Urban temperatures may be warmer by as much as 5 to
10 degrees.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at West Medway in the
period 1957-81. Table 2 shows probable dates of the
first freeze in fall and the last freeze in spring. Table 3
provides data on length of the growing season.

In winter the average temperature is 27 degrees F,
and the average daily minimum temperature is 15
degrees. The lowest temperature on record, which
occurred at West Medway on January 18, 1957, is -25
degrees. In summer the average temperature is 69
degrees, and the average daily maximum temperature
is 81 degrees. The highest recorded temperature, which
occurred on August 3, 1975, is 104 degrees.



Growing degree days are shown in table 1. They are
equivalent to “heat units.” During the month, growing
degree days accumulate by the amount that the
average temperature each day exceeds a base
temperature (40 degrees F). The normal monthly
accumulation is used to schedule single or successive
plantings of a crop between the last freeze in spring
and the first freeze in fall.

The total annual precipitation is more than 45 inches.
Of this. 21 inches., or about 50 percent, usually falls in
April through September. The growing season for most
crops falls within this period. In 2 years out of 10, the
rainfall in April through September is less than 17
inches. The heaviest 1-day rainfall during the period of
record was 4.75 inches at West Medway on September
12, 1960. Thunderstorms occur on about 19 days each
year. and most occur in summer.

The average seasonal snowfall is about 46 inches.
The greatest snow depth at any one time during the
period of record was 36 inches. On the average, 43
days of the year have at least 1 inch of snow on the
ground. The number of such days varies greatly from
year to year.

The average relative humidity in midafternoon is
about 55 percent. Humidity is higher at night, and the
average at dawn is about 20 percent. The sun shines
65 percent of the time possible in summer and 55
percent in winter. The prevailing wind is from the
southwest. Average windspeed is highest. 14 miles per
hour. in spring.

Winter storms moving northeastward along the coast
frequently bring rain and thawing and then more snow
and cold weather. In summer sea breezes frequently
moderate the temperature, particularly near the coast.

The high amount of precipitation is the primary
climatic factor influencing soil development in the
survey area. The water moving through the generally
coarse textured soils leaches many soluble minerals,
such as calcium, iron, and manganese. This leaching
process concentrates the hydrogen ions in the soil and
thus lowers the pH (more acid). In leaching, the water
also moves the finer soil particles vertically through the
soil.

In unvegetated areas heavy prolonged rainfall causes
gullying and sheet erosion. Seepage and slippage
during the wet season are common on Paxton,
Montauk, and Newport soils. In Pittstown, Scituate, and
Woodbridge soils, which are normally dry during most
parts of the year. the perched seasonal high water table
saturates the upper 2 to 3 feet during the wet season.

Soil Survey

Physiography, Relief, and Drainage

Norfolk and Suffolk Counties lie within the Lower
New England Physiographic Province. Two
physiographic subregions characterize the area: the
Coastal Hills and the Boston Basin. The Coastal Hills,
or the Eastern Plateau, cover most of the survey area.
The northeastern part of the survey area is in the
Boston Basin.

The Coastal Hills are gently rolling and have low
relief with very subtle breaks between major landforms.
Most of these hills are less than 400 feet above sea
level. The exceptions are the Blue Hills, which reach an
elevation of 635 feet on Great Blue Hill, the highest
point in the survey area.

The topography of the Coastal Hills is diverse. Where
rock outcrops are numerous, the irregular configuration
of the bedrock determines the shape of valleys. On
drumlins, the deposits themselves determine the shape
of landforms.

The Boston Basin ranges in elevation from sea level
to about 150 feet. It is characterized by a relatively
smooth plain with about 100 round and oval hills, called
drumlins, that rise sharply above the plain. It also
includes several islands and peninsulas in Boston,
Dorchester, and Quincy Bays. Many of the islands have
steep cliffs where the ocean has eroded the sides of
hills.

The Boston Basin is highly urbanized and has a long
history of land reclamation. There, large areas of tidal
marshes, bays, and estuaries have been artificially
fitled. The extent and shape of the original coastline
have been greatly obscured (14, 30).

Major streams are fed by numerous smaller ones that
have an irregular, unsystematic pattern, a common
feature of glaciated land. Also, isolated ponds and
swamps are numerous.

Two major streams and several minor ones drain the
survey area. The Charles River is in the north and
western part of the survey area, and the Neponset
River is in the central part. The rivers meander slowly
through broad valleys and empty directly into Boston
Harbor and Dorchester Bay. The extreme eastern edge
of Norfolk County is drained by the Weymouth Fore and
Back Rivers, which flow into Quincy Bay. A narrow strip
along the southern edge of Norfolk County is drained by
tributaries to the Taunton River. The southwest corner
of Norfolk County is drained by tributaries to the
Blackstone River, which flows south to Narragansett
Bay. All the principal streams reaching the sea have
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estuaries into which the tide penetrates for several
miles. Generally, drainage is northeasterly.

Geology

Rudy Chlanda. geologist. Soil Conservation Service, helped to
write this section.

The maps of both the bedrock geology and the
surficial geology of the survey area are at the back of
this publication. The maps show a great diversity of
bedrock and surficial geclogy in Norfolk and Suffolk
Counties. As in all of New England, the geologic history
of the survey area shows repeated advances of thick
glacial ice. These advances caused complex
deformaticns of the earth’s crust. In addition, glacial
erosion and deposition caused the present topography.

The progressing ice scoured the existing bedrock
surface, deepening and widening valleys. These were
infilled with a veneer of glacial till, glacial outwash, or
both, from meltwater streams. In bedrock highlands,
different thicknesses of glacial till were deposited. In
some places bedrock is exposed and in others deposits
of till are as much as 150 feet deep.

The survey area can be divided into two geclogic
regions, the Boston Basin and the Eastern Plateau. The
Boston Basin extends eastward from the Eastern
Plateau. Areas 1, 2, and 3 on the Bedrock Geology
Map at the back of this publication show that underlying
the surficial deposits and fill in the Boston Basin are
folded and faulted sedimentary and volcanic rocks (27).

The Boston Basin is the result of preferential glacial
erosion of softer rocks. It has the characteristics of a
glacial outwash plain. Distinct drumlins rise 100 to 200
feet above the plain. The plain drops below sea level as
it extends eastward, leaving the drumlins and moraines
slightly above sea level to form the Boston Harbor
Islands (15. 16). In addition, several famous landmarks
in the basin are drumlins, many of which have bedrock
cores close to the surface (12). They include Breed's
Hill and Bunker Hill in Charlestown and Powder Horn
Hill in Chelsea.

Borings and excavations indicate that the ice
successively advanced and retreated and that sea level
was 50 feet or more below its present level. When the
sea level was lower, the Boston Basin was a broad
valley where clay had been deposited by water. The
basin provided an outlet at the confluence of two major
ice lobes or currents, slowing the ice flow (74).

The topography of the Eastern Plateau is
characterized by low, rounded hills and open valleys.
Glacial erosion of the bedrock surface modified pre-
existing valleys. The ice in this area moved, as shown

in bedrock striations and drumlin orientations, generally
northwest to southeast.

Areas 1, 2, 3, 4, 5, and 10 on the Bedrock Geology
Map at the back of this publication show that the
bedrock is dominantly granitic. Areas 8 and 9 on this
map show that a small, narrow band of sedimentary
and partly metamorphosed sedimentary rocks crosses
the survey area from southwest to northeast (27).

The survey area was deglaciated by typical New
England stagnation zone retreat. Glacial lakes with their
associated deposits formed in front of the stagnant ice.
Some of these are Glacial Lakes Medfield and Charles
in the present-day Charles River Valley (28, 29).
Vegetative successions have since filled in many
smaller glacial lakes and ponds, making swamps, bogs,
and marshes. Typically, Freetown and Swansea soils
are in these locations.

Area Qsg on the Surficial Geology Map at the back
of this publication shows that stratified glacial deposits
are typically at lower elevations (26). The soils most
commonly associated with these deposits are Hinckley,
Merrimac, and Windsor soils. Area Qt on the Surficial
Geology Map shows that the hills have a veneer of
glacial till. The soils most commonly associated with
these deposits are Charlton, Paxtcn, and Montauk soils.

As the glacier retreated further to the north, glacial
lakes drained, and river systems began to develop on
the new land surface. Before the surface was
vegetated, a layer of windblown material derived from
the underlying glacial drift was deposited over parts of
the area.

As postglacial drainage developed further, alluvium
was deposited along the rivers and streams. Most
alluvium consists of organic material, fine sand, and silt
but in some areas includes fine gravel. Rippowam and
Saco soils formed in these alluvial deposits.

Survey Procedures

The general procedures followed in making this
survey are described in the National Soils Handbook of
the Soil Conservation Service. In addition, several U.S.
Geological Survey surficial geologic maps and
topographic maps were used to help soil scientists in
the analysis of land formation (5, 6, 7, 8, 9, 13, 15, 16,
19, 28, 29).

Before field mapping began, preliminary boundaries
of major tandforms were plotted stereoscopically on
field atlas sheets after the study of geology, previous
soil maps (where available), and photo and topographic
interpretation. Atlas sheets consisted of quad-centered



aerial photographs made in 1977 at a scale of 1:80,000
and enlarged to a scale of 1:24,000.

Soil scientists took these prepared atlas sheets into
the field and traversed the landscape on foot. They ran
traverses across the major tandforms, and they
observed the soil at key locations, which typified areas
of soil associated with a particular landscape. They
observed road cuts. backhoe pits, and any other deep
excavations that exposed the soil horizons. In addition,
they dug holes generally to a depth of 4 to 6 feet using
a tile spade (long, narrow-bladed shovel) or soil auger
(drill-like sampling device).

Depending on the complexity of the soil pattern, the
distance between traverses ranged from 100 to 300
yards and the distance between holes ranged from 50
to 600 feet. In the highly urbanized areas. the land was
traversed in a similar fashion but while following existing
roads in a pickup truck at more widely spaced intervals.

Soil scientists observed the soils in urban areas in
open excavations, in road cuts, and in holes where they
could dig them. In addition to these field observations.
they used geologic studies and historical documentation
of land alterations.

The soil was examined for prcfile development,
texture. pH. the characteristics of underlying material,
the degree of wetness, and other related soil features.

(n many areas. additional transects were made on
representative areas of complex map units to obtain
more detailed information on map unit composition and
on kinds and extent of inclusions. In most areas the
point intercept method of transecting was used. The soil
was examined at 100- to 150-foot intervals, and the
scils data were recorded. Several randomly selected
areas of a particular kind of map unit were transected,
and then the soils data were compiled and summarized
for the survey area (5, 6. 13).

While the soil survey was in progress, samples for
chemical and physical analyses were made of typical
pedons of major soils. The analyses were made by the
University of Massachusetts Soil Laboratory, in
Amherst. and the Massachusetts Department of Public
Works. in Wellesley. The results of these analyses,
along with field observations, research data, production
records. and field experience of specialists, were used
in making interpretations and predictions of soil
behavior.

After completion of soil mapping on field atlas sheets,
map unit delineations were transferred by hand to
orthophotographs (a more versatile base than aerial
photography) at a scale of 1:25,000. Most drainage and
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cultural features were transferred from U.S. Geological
Survey 72 minute topographic maps or were recorded
after visual ohservation.

How This Survey Was Made

This survey was made to provide information about
the soils in the survey area. The information includes a
description of the soils and their location and a
discussion of the suitability, limitations, and
management of the soils for specified uses. Soil
scientists observed the steepness, length, and shape of
slopes; the general pattern of drainage; the kinds of
crops and native plants growing on the soils; and the
kinds of bedrock. They dug many holes to study the sail
profile, which is the sequence of natural layers, or
horizons, in a soil. The profile extends from the surface
down into the uncongolidated material in which the soil
formed. The unconsolidated material has few or no
roots or other living organisms and has been changed
very little by other biologic activity.

The soils in the survey area occur in an orderly
pattern that is related to the geology, the landforms,
relief, climate, and the natural vegetation of the area.
Each kind of soil is associated with a particular kind of
landscape or with a segment of the landscape. By
observing the soils in the survey area and relating their
position to specific segments of the landscape, a soil
scientist develops a concept, or model, of how the soils
were formed. Thus, during mapping, this model enables
the soil scientist to predict with considerable accuracy
the kind of soil at a specific location on the landscape.

Commonly, individua! soils on the landscape merge
into one another as their characteristics gradually
change. To construct an accurate soil map, however,
soil scientists must determine the boundaries between
the soils. They can observe only a limited number of
soil profiles. Nevertheless, these observations,
supplemented by an understanding of the soil-
landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to
determine the boundaries.

Soil scientists recorded the characteristics of the sail
profiles that they studied. They noted soil color, soil
texture, size and shape of soil aggregates, kind and
amount of rock fragments, distribution of plant roots,
acidity, and other features that enable them to identify
soils. After describing the soils in the survey area and
determining their properties, the soil scientists assigned
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the soils to taxonomic classes (units). Taxonomic
classes are concepts. Each taxonomic class has a set
of soil characteristics with precisely defined limits. The
classes are used as a basis for comparison to classify
soils systematically. The system of taxonomic
classification used in the United States is based mainly
on the kind and character of soil properties and the
arrangement of horizons within the profile. After the sail
scientists classified and named the soifs in the survey
area. they compared the individual soils with similar
s0ils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data
based on experience and research.

While a soil survey is in progress, samples of some
of the soils in the area generally are collected for
laboratory analyses and for engineering tests. Soil
scientists interpreted the data from these analyses and
tests as well as the field-observed characteristics and
the soil properties in terms of expected behavior of the
soils under different uses. Interpretations for all of the
soils were field tested through observation of the soils
in different uses under different levels of management.
Some interpretations are modified to fit local conditions,
and new interpretations sometimes are developed to
meet local needs. Data were assembled from other
sources. such as research information, production
records. and field experience of specialists. For
example. data on crop yields under defined levels of
management were assembled from farm records and
from field or plot experiments on the same kinds of soil.

Predictions about soil behavior are based not only on
soil properties but also on such variables as climate
and biclogical activity. Soil conditions are predictable
over long periods of time, but they are not predictable
from year to year. For example, soil scientists can state
with a fairly high degree of probability that a given soil
will have a high water table within certain depths in
most years. but they cannot assure that a high water
table will always be at a specific level in the soil on a
specific date.

After soil scientists located and identified the
significant natural bodies of soil in the survey area, they
drew the boundaries of these hodies on aerial
photographs and identified each as a specific map unit.
Aerial photographs show trees, buildings, fields, roads,
and rivers. all of which help in locating boundaries
accurately.

Map Unit Composition

A map unit delineation on a soil map represents an
area dominated by one major kind of soil or an area
dominated by several kinds of soil. A map unit is
identified and named according to the taxonomic
classification of the dominant soil or soils. Within a
taxonomic class there are precisely defined limits for
the properties of the soils. On the landscape, however,
the soils are natural objects. In common with other
natural objects, they have a characteristic variability in
their properties. Thus, the range of some observed
properties may extend beyond the limits defined for a
taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including
areas of soils of other taxonomic classes.
Consequently, every map unit is made up of the soil or
sails for which it is named and some soils that belong to
other taxonomic classes. These latter soils are called
inclusions or included soils.

Most inclusions have properties and behavioral
patterns similar to those of the dominant soil or soils in
the map unit, and thus they do not affect use and
management. These are called similar inclusions. They
may or may not be mentioned in the map unit
descriptions. Other inclusions, however, have properties
and behavior divergent enough to affect use or require
different management. These are contrasting inclusions.
They generally occupy small areas and cannot be
shown separately on the soil maps because of the scale
used in mapping. The inclusions of contrasting soils are
mentioned in the map unit descriptions. A few
inclusions may not have been observed and
consequently are not mentioned in the descriptions,
especially where the soil pattern was so complex that it
was impractical to make enough observations to identify
all of the kinds of soil on the landscape.

The presence of inclusions in a map unit in no way
diminishes the usefulness or accuracy of the soil data.
The objective of soil mapping is not to delineate pure
taxonomic classes of soils but rather to separate the
landscape into segments that have similar use and
management requirements. The delineation of such
fandscape segments on the map provides sufficient
information for the development of resource plans, but
onsite investigation is needed to plan for intensive uses
in small areas.






General Soil Map Units

The general soil map at the back of this publication
shows the soil associations in this survey area. Each
association has a distinctive pattern of soils, relief, and
drainage. Each is a unique natural landscape. Typically,
an association consists of one or more major soils and
some minor soils. It is named for the major soils. The
soils making up one association can occur in another
but in a different pattern.

The general soil map can be used to compare the
suitability of large areas for general land uses. Areas of
suitable soils can be identified on the map. Likewise,
areas where the soils are not suitable can be identified.

Because of its small scale, the map is not suitable for
planning the management of a farm or field or for
selecting a site for a road or building or other structure.
The soils in any one association differ from place to
place in slope, depth, drainage, and other
characteristics that affect management.

Soil Descriptions

1. Freetown-Swansea-Saco

Very deep, nearly level, very poorly drained soils formed
in highly decomposed organic material and silty alluvium;
on flood plains of and at outlets of the Charles and
Neponset Rivers

This map unit makes up about 5 percent of the
survey area. It is about 35 percent Freetown soils, 30
percent Swansea soils, 15 percent Saco soils, and 20
percent soils of minor extent (fig. 1).

Freetown soils are in depressions and in low, flat
areas along streams. Typically, the soils are black and
dark brown muck to a depth of 60 inches or more.

Swansea soils are adjacent to Freetown soils and are
in similar landscape positions. Typically, the surface
layer is black and dark yellowish brown muck. The
substratum is olive gray gravelly sand.

Saco soils are on the lowest lying parts of flood
plains adjacent to the Charles and Neponset Rivers.
Typically, the surface layer is very dark grayish

brown loam in the upper part and black silt loam in the
lower part. The substratum is very dark grayish brown
silt loam in the upper part and grayish brown loamy fine
sand in the lower part.

Minor soils in this map unit are very poorly drained
Ipswich, Scarboro, and Birdsall soils, poorly drained
Rippowam soils, Udorthents, wet substratum, and
Beaches. Ipswich soils and Udorthents, wet substratum,
make up about 90 percent of this map unit where it is at
outlets of the Neponset River in Quincy and Boston and
of the Pines River in Revere. Ipswich soils are in tidal
marshes and estuaries, and are subject to daily tidal
flooding. Udorthents, wet substratum, are in low inland
areas and coastal wet areas that have been filled,
adjoining existing swamps, marshes, and estuaries.
Scarboro and Birdsall soils are along the edges of the
map unit. Rippowam soils are at slightly higher
elevations next to Saco soils. Beaches are in narrow
bands along Massachusetts Bay.

Most areas of the soils in this map unit are woodland
or support wetland grasses and shrubs. Some areas
are tidal marshes of salt-tolerant grasses. Most areas of
this map unit are protected wetland, wildlife habitat, and
flood control areas.

These soils are very poorly suited to most uses
because of the seasonal high water table, flooding, and
low strength. In addition, those soils in areas of tidal
marshes are high in content of salt and sulfide.

2. Hinckley-Merrimac-Urban land

Very deep, nearly level to steep, excessively drained and
somewhat excessively drained soils formed in sandy and
loamy glacial outwash overlying stratified sand and
gravel, and areas of urban land, in major stream valleys
and on coastal plains

This map unit makes up about 38 percent of the
survey area. It is about 22 percent Hinckley soils, 22
percent Merrimac soils, 15 percent Urban land, and 41
percent soils of minor extent (fig. 2).
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Figure 1.—Typical landscape pattern of soils and underlying material in the Freetown-Swansea-Saco general soil map unit.

Hinckley soils are on kames, eskers, and knolls of
glacial outwash stream terraces and plains. Typically,
the surface layer is dark brown sandy loam. The subsoil
is dark yellowish brown. It is gravelly sandy loam in the
upper part and gravelly loamy sand in the lower part.
The substratum is light olive brown gravelly and very
gravelly coarse sand.

Merrimac soils are on glacial outwash stream
terraces and plains. Typically, the surface layer is dark
brown fine sandy loam. The subsoil is yellowish brown.
It is fine sandy loam in the upper part and loamy sand
in the lower part. The substratum is light yellowish
brown stratified sand and gravel.

Urban land is in an intricate pattern with Merrimac
soils. It consists of areas where the original soil has
been covered with impervious surfaces, such as
asphalt. concrete, and buildings.

Minor soils in this map unit are well drained Canton
soils. moderately well drained Sudbury soils, poorly
drained Walpole soils, and very poorly drained Scarboro
and Birdsall soils. Canton soils are on small hills on

undulating uplands. Sudbury soils are in depressions on
glacial outwash plains. Walpole soils are in low, flat, wet
areas. Scarboro and Birdsall soils are in depressions
and along drainageways.

Most areas of the soils in this map unit are used as
individual homesites and for commercial and industrial
development. Some areas are woodland, cropland, or
pastureland.

These soils generally are well suited to building site
development and local roads and streets. If these soils
are used as sites for septic tank absorption fields,
ground water pollution is a hazard; the soils readily
absorb but do not adequately filter the effluent.

3. Canton-Chariton-Hollis

Very deep and shallow, gently sloping to steep,
somewhat excessively drained and well drained, loamy
soils formed in glacial till and in ice-contact, stratified
drift; on upland, low hills

This map unit makes up about 35 percent of the
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Figure 2.—Typical pattern of soils and underlying material in the Hinckley-Merrimac-Urban land general soil map unit.

survey area. It is about 27 percent Canton soils, 15
percent Charlton soils, 11 percent Hollis soils. and 47
percent scils of minor extent (fig. 3).

Canton soils are on small, undulating hills adjacent to
valleys. Typically, the surface layer is black fine sandy
loam. The subsoil is yellowish brown and light yellowish
brown fine sandy loam. The substratum is light olive
gray and olive gray gravelly loamy sand.

Charlton soils are in low pockets and saddles
between irregular ridges at higher elevations. Typically,
the surface layer is black fine sandy loam. The subsoil
is yellowish brown fine sandy loam. The substratum is
light brownish gray sandy loam.

Hollis soils are at the tops of ridges and near rock
outcrops. They are shallow to bedrock. Typically, the
surface layer is black and the subsoil is dark yellowish
brown. The scils are fine sandy loam throughout.

Minor soils in this map unit are well drained Montauk
soils. moderately well drained Scituate soils, and poorly
drained Ridgebury soils. Montauk soils are on a

smooth, sloping terrain. Scituate and Ridgebury soils
are in depressions. Also included are areas of rock
outcrop. In Montauk, Scituate, and Ridgebury soils the
firm substratum restricts the movement of water.
Scituate and Ridgebury soils have a perched seasonal
high water table.

Most of the soils in this map unit are woodland. Many
areas are used as individual homesites. A few areas
are used as cropland and pasture.

These soils are well suited to woodland productivity,
building site development, and crop production. If
Canton soils are used as sites for septic tank
absorption fields, ground water pollution is a hazard,
these soils readily absorb but do not adequately filter
the effluent. Hollis soils are too shallow for use as sites
for standard septic tank absorption fields. In many
areas of this map unit, stones and boulders on the
surface and rock outcrops impede the use of
conventional farming equipment.
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Figure 3.—Typical pattern of soils and underlying material in the Canton-Charlton-Hollis general soil map unit.

4. Woodbridge-Paxton-Montauk

Very deep. nearly level to steep, moderately well drained
and well drained soils formed in friable, loamy glacial till
overlying a firm substratum; on upland, oval hills

This map unit makes up about 9 percent of the
survey area. It is about 40 percent Woodbridge soils, 25
percent Paxton soils, 20 percent Montauk soils, and 15
percent soils of minor extent (fig. 4).

Woodbridge soils are on hilltops, gentle side slopes,
and foot slopes of hills. Typically, the surtace layer is
very dark gray fine sandy loam. The subsoil is light
olive brown fine sandy loam in the upper part and
mottled, light yellowish brown fine sandy loam in the
lower part. The substratum is very firm, mottled grayish
brown loam. The perched seasonal high water table is
at a depth of 1.5 to 3 feet below the surface.

Paxton soils are on side slopes of hills. Typically, the
surface layer is very dark brown fine sandy loam. The

subsoil is yellowish brown and brownish yellow gravelly
fine sandy loam. The substratum is extremely firm and
brittle, grayish brown gravelly sandy loam.

Montauk soils are on tops and side slopes of hills.
Typically, the surface layer is very dark grayish brown
fine sandy loam. The subsoil is dark yellowish brown
fine sandy loam in the upper part and yellowish brown
and light olive brown fine sandy loam and sandy loam
in the lower part. The substratum is firm, olive loamy
sand.

Minor soils in this map unit are well drained Charlton
soils, poorly drained Ridgebury soils, and very poorly
drained Whitman soils in depressions and along
drainageways. Charltan soils do not have a firm or
extremely firm, slowly permeable substratum. In
Ridgebury and Whitman soils the perched water table is
at or near the surface most of the year.

Most areas of the soils in this map unit are woodland
or are used as individual homesites. A few areas are
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Figure 4. —Typical pattern of soils and underlying material in the Woodbridge-Paxton-Montauk general soil map unit.

used for crop production and pasture.

These soils are poorly suited to use as sites for
seplic tank absorption fields because the firm
substratum does not readily absorb the effluent. The
soils are well suited to cultivated crops and pasture and
to use as woodland because of smooth slopes and high
productivity.

5. Newport-Urban land

Very deep. gently sloping to moderately steep, well
drained soils formed in friable, loamy glacial till overlying
a firm substratum, and areas of Urban land; on steep
hillsides in the Boston Basin

This map unit makes up about 6 percent of the
survey area and about 30 percent of Suffolk County. It
is about 28 percent Newport soils, 26 percent Urban
land, and 46 percent soils of minor extent.

Newport soils are on top slopes and side slopes.

Typically, the surface layer is dark brown silt loam. The
subsoil is light olive brown silt loam. The substratum is
light yellowish brown silt loam that is firm and slowly
permeable. In many areas 50 to 75 percent of the
coarse fragments are flat, dark gray shale and slate
fragments.

Urban land is in an intricate pattern with Newport and
Pittstown soils. It consists of areas where the original
soil has been covered with impervious surfaces, such
as asphalt, concrete, and buildings. In most areas the
underlying soil has been cut away or covered with
Newport soils from surrounding areas.

Minor soils in this map unit are well drained Charlton
soils, somewhat excessively drained Hollis soils, and
Udorthents. Charlton soils do not have a firm, slowly
permeable substratum. Hollis soils are less than 20
inches deep to bedrock. Udorthents are in areas where
the natural soil has been disturbed by man.

Most areas of the soils in this map unit are used as
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individual homesites and for commercial development.
A few areas are used for parks and recreation areas.

Newport soils are poorly suited to use as sites for
dwellings with basements because of excess wetness
caused by the perched seasonal high water table.
Because of slow permeability, these soils do not readily
absorb the effluent from septic tank absorption fields.
Constructing local roads on well compacted, coarse
textured base material helps to prevent damage to
pavement by frost action. If not protected, Newport and
Pittstown soils are subject to severe erosion. The
erosion hazard is increased in areas exposed to wave
action.

6. Udorthents-Urban land

Very deep. nearly level to moderately steep, loamy and
sandy soils that have been altered, and areas of Urban
land. in and around the city of Boston

Most areas of this map unit were previously tidal
marshes. flood plains, bays, harbors, and swamps.

This map unit makes up about 7 percent of the
survey area. It is about 50 percent Udorthents, 45
percent Urban land, and 5 percent soils of minor extent.

Udorthents consist of areas where soil material has
been removed and areas that have been filled with soil
material. In areas where the soil has been removed, the
surface layer is loamy or sandy. The fill consists of
various types of soil material, rubble, refuse, or channel
dredgings. It ranges from 2 to 20 feet in depth. The
seasonal high water table is in the lower part of the
substratum, commonly at a depth of 3 to 5 feet.

Urban land consists of areas where 85 percent or
more of the land is covered with impervious surfaces,
such as buildings and pavement.

Minor soils in this map unit are well drained Newport
soils and somewhat excessively drained Merrimac soils.
Most areas of this map unit are used for commercial
development. Some areas are used as individual
homesites. The variability of this map unit requires
onsite investigations to determine the suitability for a
particular land use.
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The map units on the detailed soil maps at the back
of this survey represent the soils in the survey area.
The map unit descriptions in this section, along with the
soil maps, can be used to determine the suitability and
potential of a soil for specific uses. They also can be
used to plan the management needed for those uses.
More information on each map unit, or soil, is given
under “Use and Management of the Soils.”

Each map unit on the detailed soil maps represents
an area on the landscape and consists of one or more
soils for which the unit is named.

A symbol identifying the soil precedes the map unit
name in the soil descriptions. Each description includes
general facts about the soil and gives the principal
hazards and limitations to be considered in planning for
specific uses.

Soils that have profiles that are almost alike make up
a soil series. Except for differences in texture of the
surface layer or of the underlying material, all the soils
of a series have major horizons that are similar in
composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ
in slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into
soil phases. Most of the areas shown on the detailed
soil maps are phases of soil series. The name of a soll
phase commonly indicates a feature that affects use or
management. For example, Paxton fine sandy loam, 3
to 8 percent slopes, is one of several phases in the
Paxton series.

Some map units are made up of two or more major
soils. These map units are called soil complexes, soil
associations, or undifferentiated groups.

A so0il complex consists of two or more soils, or one
or more soils and a miscellaneous area, in such an
intricate pattern or in such small areas that they cannot
be shown separately on the soil maps. The pattern and
proportion of the soils are somewhat similar in all areas.

Rock outcrop-Hollis complex, 3 to 25 percent slopes, is
an example.

An undifferentiated group is made up of two or more
soils that could be mapped individually but are mapped
as one unit because similar interpretations can be made
for use and management. The pattern and proportion of
the soils in the mapped areas are not uniform. An area
can be made up of only one of the major soils, or it can
be made up of all of them. Scarboro and Birdsall soils is
an undifferentiated group in this survey area.

Most map units include small scattered areas of soils
other than those for which the map unit is named.
Some of these included soils have properties that differ
substantially from those of the major soil or soils. Such
differences could significantly affect use and
management of the soils in the map unit. The included
soils are identified in each map unit description. Some
small areas of strongly contrasting soils are identified by
a special symbol on the soil maps.

This survey includes miscellaneous areas. Such
areas have little or no sail material and support little or
no vegetation. Pits, quarry, is an example.
Miscellaneous areas are shown on the soil maps. Some
that are too small to be shown are identified by a
special symbol on the soil maps.

Table 4 gives the acreage and proportionate extent
of each map unit. Other tables (see "Summary of
Tables") give properties of the soils and the limitations,
capabilities, and potentials for many uses. The Glossary
defines many of the terms used in describing the soils.

Soil Descriptions

Be—Beaches. This map unit consists of areas of
sand and gravel along the shoreline of Massachusetts
Bay. The areas are subject to wave action and, in some
places, tidal flooding. They are long and narrow in
shape, and follow the contour of the coastline, inlets,
and bays. They range from 5 to 50 acres. Slopes are
short and range from 0 to 8 percent.
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Typically, Beaches consist of deep marine deposits
of sand derived from granite. Some areas have a
gravelly or cobbly surface. Many beaches in the Boston
Basin are covered with fragments of dark, flat shale and
slate.

Included with this unit in mapping are areas of
Udorthents, smooth, and areas of Urban land. Also
included are areas of old sand dunes that have been
leveled for development. Some areas have rock
outcrops. Included areas make up about 5 percent of
the map unit.

Soil properties:

Permeability: Rapid or very rapid.

Available water capacity: Very low.

Tidal flooding: Low areas are subject to daily wave
action. High areas are subject to storm tides.

Most areas of Beaches do not have vegetation and
are in intensive use for summer bathing and related
kinds of recreation. The few areas that are sparsely
covered with beach grass and beach shrubs are suited
to use as sites for shore bird nesting. Beaches are
generally not suitable for most other uses.

This map unit has not been assigned to a capability
subclass.

CaB—Canton fine sandy loam, 3 to 8 percent
slopes. This is a very deep, gently sloping, well drained
soil on the sides of hills and ridges and on uplands near
outwash plains and terraces. Areas of the soil are
irregular in shape and range from 6 to 150 acres.

Typically, the surface layer is black fine sandy loam
about 1 inch thick. The subsurface layer is dark gray
fine sandy loam about 1 inch thick. The subsoil is about
20 inches thick. It is yellowish brown fine sandy loam in
the upper part and light yellowish brown fine sandy
loam in the lower part. The substratum is gravelly loamy
sand to a depth of 80 inches or more. It is light olive
gray in the upper part and olive gray in the lower part.
Some areas have more gravel in the subsoil, and some
areas have less gravel in the substratum.

Included with this soil in mapping are small areas of
Charlton, Merrimac, and Montauk soils in smooth areas
of the landscape. Also included are Scituate soils in low
areas and depressions. Also included are small areas
where stones 10 to 24 inches in diameter cover 1 to 15
percent of the surface. Included areas make up about
20 percent of the map unit.

Soil properties:

Permeability: Moderately rapid in the surface layer and
the subsoil and rapid in the substratum.

Soil Survey

Available water capacity: Low or moderate.

Soil reaction: Very strongly acid to moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: More than 6
feet.

Hydrologic group: B.

Most areas of this soil are woodland. Some areas are
used as individual homesites. A few areas are farmed.
This soil is very well suited to cultivated crops and
pasture and to use as orchards. If the soil is farmed,
conservation tillage and cover crops help to control

erosion.

Potential productivity for eastern white pine on this
soil is high. The soil is easily managed for woodland. If
conifers are grown, plant competition at regeneration is
moderate. Thinning crowded stands to accepted
standard stocking levels allows more vigorous growth.
Shelterwood cutting, seed-tree cutting, and clearcutting
help to establish natural regeneration or to provide
suitable planting sites. Removing or controlling
competing vegetation allows best growth of newly
established seedlings. Pruning helps to improve the
quality of white pine.

There are no major limitations to use of this soil for
building site development and for local roads and
streets. If the soil is used as sites for septic tank
absorption fields, ground water pollution is a hazard.
Because of rapid permeability, the soil readily absorbs
but does not adequately filter the effluvent.

This seil is in capability subclass lle.

CaC—Canton fine sandy loam, 8 to 15 percent
slopes. This is a very deep, strongly sloping, well
drained soil on the sides of hills and ridges and on
uplands near outwash plains and terraces. Areas of the
soil are irregular in shape and range from 6 to 100
acres.

Typically, the surface layer is black fine sandy loam
about 1 inch thick. The subsurface layer is dark gray
fine sandy loam about 1 inch thick. The subsaoil is about
20 inches thick. It is yellowish brown fine sandy loam in
the upper part and light yellowish brown fine sandy
loam in the lower part. The substratum is gravelly loamy
sand to a depth of 60 inches or more. |t is light olive
gray in the upper part and olive gray in the lower part.
Some areas have more gravel in the subsoil. Some
areas have less gravel in the substratum.

Included with this soil in mapping are many small
areas of Charlton, Merrimac, and Montauk soils in
smooth, convex areas. Also included are Scituate soils
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along drainageways. Also included are areas where
stones 10 to 24 inches in diameter cover 1 to 15
percent of the surface. Included areas make up about
20 percent of the map unit.

Soil properties:

Permeability: Moderately rapid in the surface layer and
the subsoil and rapid in the substratum.

Available water capacity: Low or moderate.

Soil reaction: Very strongly acid to moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: More than 6
feet.

Hydrologic group. B.

Most areas of this soil are woodland. Some areas are
used as individual homesites.

This soil is suited to orchards, hay, and pasture. If
the soil is farmed, stripcropping, conservation tillage,
and cover crops help to reduce runoff and to control
erosion.

Potential productivity for eastern white pine on this
soil is high. The soil is easily managed for woodland. Hf
conifers are grown, plant competition at regeneration is
moderate. Thinning crowded stands to accepted
standard stocking levels allows more vigorous growth.
Shelterwood cutting, seed-tree cutting, and clearcutting
help to establish natural regeneration or to provide
suitable planting sites. Removing or controlling
competing vegetation allows best growth of newly
established seedlings. Pruning helps to improve the
quality of white pine.

Designing buildings to conform to the natural slope of
the land helps to overcome the slope limitation and to
control erasion in disturbed areas. Land shaping is
needed in some areas. Constructing roads on the
contour, where possible, and planting roadbanks to well
adapted grasses help to control erosion. If the soil is
used as sites for septic tank absorption fields, ground
water pollution is a hazard. Because of rapid
permeability, the soil readily absorbs but does not
adequately filter the effluent.

This soil is in capability subclass llle.

CaD—Canton fine sandy loam, 15 to 35 percent
slopes. This is a very deep, moderately steep and
steep, well drained soil on side slopes of upland hills.
Areas of the soil are long and narrow or irregular in
shape and range from 6 to 50 acres.

Typically, the surface layer is dark brown fine sandy
loam about 2 inches thick. The subsurface layer is dark
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gray fine sandy loam about 1 inch thick. The subsoil is
about 20 inches thick. It is yellowish brown fine sandy
loam in the upper part and light yellowish brown fine
sandy loam in the lower part. The substratum is gravelly
loamy sand to a depth of 60 inches or more. It is light
olive gray in the upper part and olive gray in the lower
part. Some areas have more gravel in the subsoil.
Some areas have less gravel in the substratum.

Included with this soil in mapping are many small
areas of Charlton, Merrimac, and Montauk soils in
landscape positions similar to those of the Canton soil.
Also included are areas of soils that have slopes of less
than 25 percent. Included areas make up about 15
percent of the map unit.

Soil properties:

Permeability: Moderately rapid in the surface layer and
the subsoil and rapid in the substratum.

Available water capacity: Low or moderate.

Soil reaction: Very strongly acid to moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: More than 6
feet.

Hydrologic group: B.

Most areas of this soil are woodland. Some areas are
used as homesites.

Potential productivity for eastern white pine on this
soil is high. Management concerns are slope and the
hazard of erosion. Constructing access roads and trails
with grades between 2 and 10 percent and installing
water bars help to control erosion. Minimizing soil
disturbance and retaining the sponge-like mulch of
leaves help to reduce runoff and control erosion.
Thinning crowded stands to accepted standard stocking
levels allows more vigorous growth of preferred trees.
In thinning operations it is important to remove
diseased, poorly formed, and otherwise undesirable
trees. Shelterwood cutting, seed-tree cutting, and
clearcutting help to establish natural regeneration or to
provide suitable planting sites. Removing or controlling
competing vegetation allows best growth of newly
established seedlings.

Slope is the main limitation of this soil for building
sites. Extensive land shaping is generally needed.
Designing buildings and lots to conform to the natural
slope of the land helps to overcome the slope limitation
and to contro! erosion in disturbed areas. Large
amounts of cut and fill are generally needed when
constructing roads on this soil. Constructing roads on
the contour and planting roadbanks to well adapted
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grasses help to control erosion. Slope and rapid
permeability are the main limitations to use of the soil
as sites for septic tank absorption fields. If the soil is
used as sites for septic tank absorption fields, ground
water pollution is a hazard. Because of rapid
permeability, the soil readily absorbs but does not
adequately filter the effluent. Installing distribution lines
across the slope helps to prevent the effluent from
breaking out on the surface. In some areas
precautionary measures are needed to reduce the
poliution hazard.

This soil is in capability subclass IVe.

CbB—Canton fine sandy loam, 3 to 8 percent
slopes, extremely stony. This is a very deep, gently
sloping, well drained soil on the sides of upland hills
and ridges near plains and terraces. Areas are irregular
in shape and range from 6 to 150 acres in size. Stones
10 to 24 inches in diameter cover 1 to 15 percent of the
surface. In some map units the stones are in clusters
and the rest of these map units do not have stones.

Typically, the surface layer is black fine sandy loam
about 1 inch thick. The subsurface layer is dark gray
fine sandy loam about 1 inch thick. The subsoil is about
20 inches thick. It is yellowish brown fine sandy loam in
the upper part and light yellowish brown fine sandy
loam in the lower part. The substratum is gravelly loamy
sand to a depth of 60 inches or more. It is light olive
gray in the upper part and olive gray in the lower part.
Some areas have more gravel throughout.

Included with this soil in mapping are small areas of
Charlton, Merrimac, and extremely stony Montauk soils
in positions on the landscape similar to those of the
Canton soil. Also included, in low areas and
depressions, are areas of extremely stony Scituate
soils. Included areas make up about 20 percent of the
map unit.

Soil properties:

Permeability: Moderately rapid in the surface layer and
the subsoil and rapid in the substratum.

Available water capacity. Low or moderate.

Soil reaction: Very strongly acid to moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: More than 6
feet.

Hydrologic group: B.

Most areas of this soil are woodland. Some areas are
used as individual homesites. A few areas are used for
pasture.

Soil Survey

This soil is poorly suited to cultivated crops unless
the surface is cleared of stones. The soil is fairly well
suited to use as pastureland and as orchards. Stones
and boulders, however, limit the use of conventional
farm equipment.

Potential productivity for eastern white pine on this
soil is high. The soil is easily managed for woodland. If
conifers are grown, plant competition at regeneration is
moderate. Thinning crowded stands to accepted
stocking levels allows more vigorous growth.
Shelterwood cutting, seed-tree cutting, and clearcutting
help to establish natural regeneration or to provide
suitable planting sites. Removing or controlling
competing vegetation allows best growth of newly
established seedlings. Pruning helps to improve the
quality of white pine. Large stones on the surface
generally limit the use of harvesting and planting
equipment.

There are no major limitations to use of this soil for
building site development and for loca! roads and
streets. However, if the soil is used as sites for septic
tank absorption fields, ground water pollution is a
hazard. Because of rapid permeability, the soil readily
absorbs but does not adequately filter the effluent. The
large stones in this soil generally hinder excavation
operations and the installation of distribution lines for
septic tank absorption fields.

This soil is in capability subclass Vls.

CbC—Canton fine sandy loam, 8 to 15 percent
slopes, extremely stony. This is a very deep, strongly
sloping, well drained soil on the sides of upland hills
and ridges near outwash plains and terraces. Areas are
irregular in shape and range from 6 to 150 acres in
size. Stones 10 to 24 inches in diameter cover 1 to 15
percent of the land surface. In some map units the
stones are in clusters and the rest of these map units
do not have stones.

Typically, the surface layer is black fine sandy loam
about 1 inch thick. The subsurface layer is dark gray
fine sandy loam about 1 inch thick. The subsoil is about
20 inches thick. It is yellowish brown fine sandy loam in
the upper part and light yellowish brown fine sandy
loam in the lower part. The substratum is gravelly loamy
sand to a depth of 60 inches or more. It is light olive
gray in the upper part and olive gray in the lower part.

Included with this soil in mapping are small areas of
Charlton and extremely stony Montauk soils in positions
on the landscape similar to those of the Canton soil.
Also included are areas of extremely stony Chatfield
soils on knobs and extremely stony Scituate soils along
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drainageways. Included areas make up about 20
percent of the map unit.

Soil properties:

Permeability. Moderately rapid in the surface layer and
the subsoil and rapid in the substratum.

Available water capacity: Low or moderate.

Soil reaction: Very strongly acid to moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to high water table: More than 6 feet.

Hydrologic group: B.

Most areas of this soil are woodland. Some areas are
used as individual homesites. A few small areas are
used for pasture.

This soil is very poorly suited to cultivated crops
unless the stones on the surface are removed. It is
suited to use as pastureland, and as orchards. Stones
and boulders, however, limit the use of conventional
farm equipment.

Potential productivity for eastern white pine on this
soil is high. The soil is easily managed for woodland
use. If conifers are grown, plant competition at
regeneration is moderate. Thinning crowded stands to
accepted standard stocking levels allows more vigorous
growth. Shelterwood cutting, seed-tree cutting, and
clearcutting help to establish natural regeneration or to
provide suitable planting sites. Removing or controlling
competing vegetation allows best growth of newly
established seedlings. Pruning helps to improve the
quality of white pine. Large stones on the surface
generally hinder the use of harvesting and planting
equipment.

Designing buildings to conform to the natural slope of
the land helps to overcome the slope limitation and to
control erosion in disturbed areas. In some areas land
shaping is needed. Large stones generally limit
excavations. Constructing roads on the contour, if
possible, and planting roadbanks to well adapted
grasses help to control erosion. If the soil is used as
sites for septic tank absorption fields, ground water
pollution is a hazard. Because of rapid permeability, the
soil readily absorbs but does not adequately filter the
effluent. The large stones in the soil generally limit the
installation of distribution lines.

This soil is in capability subclass Vls.

CbD—Canton fine sandy loam, 15 to 25 percent
slopes, extremely stony. This is a very deep,
moderately steep, well drained soil on side slopes of
upland hills. Areas are long and narrow or irregular in
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shape and range from 6 to 50 acres in size. Stones 10
to 20 inches in diameter cover 1 to 15 percent of the
surface. In some map units the stones are in clusters
and the rest of these map units do not have stones.

Typically, the surface layer is dark brown fine sandy
loam about 2 inches thick. The subsurface layer is dark
gray fine sandy lcam about 1 inch thick. The subsoil is
about 20 inches thick. It is yellowish brown fine sandy
loam in the upper part and light yellowish brown fine
sandy loam in the lower part. The substratum is gravelly
loamy sand to a depth of 60 inches or more. It is light
olive gray in the upper part and olive gray in the lower
part. Some areas have more gravel in the subsoil.

Included with this soil in mapping are small areas of
Charlton soils and extremely stony Montauk soils in
similar positions on the landscape. Included areas make
up about 10 percent of the map unit.

Soil properties:

Permeability: Moderately rapid in the surface layer and
the subsoil and rapid in the substratum.

Available water capacity: Low or moderate.

Soil reaction: Very strongly acid to moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: More than 6
feet.

Hydrologic group: B.

Most areas of this soil are woodland. Some areas are
used as individual homesites.

This soil is poorly suited to crop production because
stones and slope limit the use of conventional farm
equipment.

Potential productivity for eastern white pine on this
soil is high. Management concerns are slope and the
hazard of erosion. Constructing access roads and trails
with grades between 2 and 10 percent and installing
water bars help to control erosion. Minimizing soil
disturbance and retaining the sponge-like mulch of
leaves help to reduce runoff and to control erosion.
Thinning crowded stands to accepted standard stocking
levels allows more vigorous growth of preferred trees.
In thinning operations it is important to remove
diseased, poorly formed, and otherwise undesirable
trees. Shelterwood cutting, seed-tree cutting, and
clearcutting help to establish natural regeneration or to
provide suitable planting sites. Removing or controlling
competing vegetation allows best growth of newly
established seedlings.

Slope and large stones on the surface are the main
limitations of this soil for building sites. Extensive land



20

shaping is generally needed. The large stones generally
limit excavation operations. Designing buildings and lots
to conform to the natural slope of the land help to
overcome the slope limitation and to control erosion in
disturbed areas. Large amounts of cut and fill are
generally needed during road construction. The large
stones generally limit excavation operations.

Slope and rapid permeability are the main limitations
to use of the soil as sites for septic tank absorption
fields. If the soil is used as sites for septic tank
absorption fields, ground water pollution is a hazard.
Because of rapid permeability, the soil readily absorbs
but does not adequately filter the effluent. Installing
distribution lines across the slope helps to prevent the
effluent from breaking out on the surface. Additional
precautionary measures are needed in some areas to
reduce the pollution hazard. The large stones in this soil
generally limit the installation of distribution lines.

This soil is in capability subclass Vls.

CcB—Canton fine sandy loam, 3 to 8 percent
slopes, extremely bouldery. This is a very deep, gently
sloping. well drained soil on fower side slopes on
uplands near outwash plains and terraces. Areas are
irregular in shape and range from 6 to 50 acres.
Boulders more than 2 feet in diameter cover 1 to 25
percent of the surface. In many map units the boulders
are in clusters and the rest of these map units do not
have boulders.

Typically, the surface layer is black fine sandy loam
about 1 inch thick. The subsurface layer is dark gray
fine sandy loam about 1 inch thick. The subsoil is about
20 inches thick. It is yellowish brown fine sandy loam in
the upper part and light yellowish brown fine sandy
loam in the lower part. The substratum is gravelly loamy
sand to a depth of 60 inches or more. It is light olive
gray in the upper part and olive gray in the lower part.
In some areas the subsoil has more gravel.

Included with this soil in mapping are small areas of
Charlton and extremely stony Montauk soils in similar
positions on the landscape. Also included are extremely
stony Chatfield soils on knobs and extremely stony
Scituate soils in low areas and depressions. Also
included are small isolated areas that do not have
boulders on the surface. Included areas make up about
10 percent of the map unit.

Soil properties:

Permeability: Moderately rapid in the surface layer and
the subsurface layer, and rapid in the substratum.
Available water capacity: Low or moderate.

Soil Survey

Soil reaction: Very strongly acid to moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: More than 6
feet.

Hydrologic group: B.

Most areas of this soil are woodland. A few areas are
used as individual homesites.

This soil is very poorly suited to cultivated crops and
pasture and to use as orchards. The boulders on the
surface limit the use of farm equipment.

Potential productivity for eastern white pine on this
soil is high. Management concerns are large stones and
boulders on the surface and plant competition. The
large surface stones and boulders generally limit the
use of harvesting and planting equipment. In some
areas hand-planting is needed. Thinning crowded
stands to accepted standard stocking levels allows
more vigorous growth of preferred trees. In thinning
operations it is important to remove diseased, poorly
formed, and otherwise undesirable trees. Shelterwood
cutting, seed-tree cutting, and clearcutting help to
establish natural regeneration or to provide suitable
planting sites. Removing or controlling competing
vegetation allows best growth of newly established
seedlings.

The boulders in this soil limit excavation operations
for building sites and generally limit road construction. If
the soil is used as sites for septic tank absorption fields,
ground water pollution is a hazard. Because of rapid
permeability, the soil readily absorbs but does not
adequately filter the effluent. The boulders in this soil
generally limit the installation of distribution lines. The
soil is fairly well suited to lawns, landscaping, and
gardens, but boulders restrict the use of machinery.

This soil is in capability subclass VllIs.

CcC—Canton fine sandy loam, 8 to 15 percent
slopes, extremely bouldery. This is a very deep,
strongly sloping, well drained soil on the sides of upland
hills and ridges near outwash plains and terraces (fig.
5). Areas are irregular in shape and range from 6 to 50
acres. Boulders more than 2 feet in diameter cover 1 to
25 percent of the surface. In many map units the
boulders are in clusters and the rest of these map units
do not have boulders.

Typically, the surface layer is black fine sandy loam
about 1 inch thick. The subsurface layer is dark gray
fine sandy loam about 1 inch thick. The subsoil is about
20 inches thick. It is yellowish brown fine sandy loam in
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Figure 5.—An area of Canton fine sandy loam, 8 to 15 percent slopes, extremely bouldery, in the Blue Hills Reservation.

the upper part and light yellowish brown fine sandy
loam in the lower part. The substratum is gravelly loamy
sand to a depth of 60 inches or more. It is light olive
gray in the upper part and olive gray in the lower part.
In some areas the subsoil has more gravel.

Included with this soil in mapping are small areas of
Charlton soils and extremely stony Montauk soils in
similar positions on the landscape. Also included are
extremely stony Chatfield soils on knobs and extremely
stony Scituate soils in low areas and depressions. Also
included are small isolated areas that do not have
boulders on the surface. Included areas make up about
10 percent of the map unit.

Soil properties:

Permeability.: Moderately rapid in the surface layer and
the subsoil and rapid in the substratum.
Available water capacity: Low or moderate.

Soil reaction: Very strongly acid to moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: More than 6
feet.

Hydrologic group: B.

Most areas of this soil are woodland. A few areas are
used as individual homesites.

This soil is very poorly suited to cultivated crops and
pasture and to use as orchards. Stones and boulders
on the surface limit the use of farm equipment.

Potential productivity for eastern white pine on this
soil is high. Management concerns are large stones and
boulders on the surface and plant competition. The
large surface stones and boulders limit the use of
harvesting and planting equipment. In some areas
hand-planting of trees is needed. Thinning crowded
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stands to accepted standard stocking levels allows
more vigorous growth of preferred trees. In thinning
operations it is important to remove diseased, poorly
formed, and otherwise undesirable trees. Shelterwood
cutting, seed-tree cutting, and clearcutting help to
establish natural regeneration or to provide suitable
planting sites. Removing or controlling competing
vegetation allows best regrowth of newly established
seedlings.

The boulders in this soil limit excavation operations
for building sites and generally limit road construction.
Designing buildings to conform to the natural slope of
the land helps to overcome the slope limitation and to
control erosion in disturbed areas. In some areas land
shaping is needed. Constructing roads on the contour,
where possible, and planting roadbanks to well adapted
grasses help to control erosion. Because of rapid
permeability, the soil readily absorbs but does not
adequately filter the effluent. If the soil is used as sites
for septic tank absorption fields, ground water pollution
is a hazard. Boulders in this soil generally limit the
installation of distribution lines.

This sail is in capability subclass VlIs.

CcD—Canton fine sandy loam, 15 to 25 percent
slopes, extremely bouldery. This is a very deep,
moderately steep, well drained soil on the side slopes
of upland hills. Areas are long and narrow or irregular in
shape and range from 6 to 50 acres. Boulders more
than 2 feet in diameter cover 1 to 25 percent of the land
surface. In some map units the boulders are in clusters
and the rest of these map units do not have boulders.

Typically, the surface layer is dark brown fine sandy
loam about 2 inches thick. The subsurface layer is dark
gray fine sandy loam about 1 inch thick, The subsail is
about 20 inches thick. It is yellowish brown fine sandy
loam in the upper part and light yellowish brown fine
sandy loam in the lower part. The substratum is gravelly
loamy sand to a depth of 60 inches or more. It is light
olive gray in the upper part and olive gray in the lower
part. In some areas the subsoil has more gravel.

Included with this soil in mapping are small areas of
Charlton soils and extremely stony Montauk soils in
similar positions on the landscape. Also included are
small isolated areas that do not have boulders on the
surface. Included areas make up about 10 percent of
the map unit.

Soil properties:

Permeability: Moderately rapid in the surface layer and
the subsoil and rapid in the substratum.
Available water capacity: Low or moderate.

Soil Survey

Soil reaction: Very strongly acid to moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: More than 6
feet.

Hydrologic group: B.

Most areas of this map unit are wooded. Some areas
are used as individual homesites.

This soil is generally not suited to cultivated crops
and very pocrly suited to pasture and to use as
orchards because of slope and stones and boulders on
the surface.

Potential productivity for eastern white pine on this
soil is high. Management concerns are slope, the
erosion hazard, and boulders on the surface. Boulders
generally limit the use of harvesting and planting
equipment. Constructing access roads and trails with
grades between 2 and 10 percent and installing water
bars help to control erosion. Minimizing soil disturbance
and retaining the sponge-like mulch of leaves help to
reduce runoff and to control erosion. Thinning crowded
stands to accepted standard stocking levels allows
more vigorous growth of preferred trees. In thinning
operations it is important to remove diseased, poorly
formed, and otherwise undesirable trees. Shelterwood
cutting, seed-tree cutting, and clearcutting help to
establish natural regeneration or to provide suitable
planting sites. Removing or controlling competing
vegetation allows best growth of newly established
seedlings.

Slope and the boulders on the surface are the main
limitations to use of this soil as building sites. Extensive
land shaping is generally needed. The large stones and
boulders generally limit excavation operations.
Designing buildings and lots to conform to the natural
slope of the land helps to overcome the slope limitation
and to control erosion in disturbed areas. Slope and the
boulders on the surface are the main limitations to road
construction. Large amounts of cut and fill are generally
needed, and the boulders generally limit excavation
operations.

Slope and rapid permeability are the main limitations
to use of the soil as sites for septic tank absorption
fields. If the soil is used as sites for septic tank
absorption fields, ground water pollution is a hazard.
Because of rapid permeability, the soil readily absorbs
but does not adequately filter the effluent. Installing
distribution lines across the slope helps to prevent the
effluent from breaking out on the surface. In some
areas additional precautionary measures are needed to
prevent ground water pollution. The boulders in the soil
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generally limit the installation of distribution lines.
This soil is in capability subclass Vlis.

CdC—Canton-Urban land complex, 3 to 15 percent
slopes. This map unit consists of very deep, well
drained Canton soil and areas of Urban land on the
sides of hills and ridges on uplands. In a typical area it
is about 50 percent Canton soil, 35 percent Urban land,
and 15 percent other soils. The Canton soil and Urban
land are together in such an intricate pattern on the
landscape that it was not practical to map them
separately at the scale used for mapping. Areas of this
soil and Urban fand are irregular in shape and range
from 10 to 150 acres.

Typically, the surface layer of the Canton soil is black
fine sandy loam about 1 inch thick. The subsurface
layer is dark gray fine sandy loam about 1 inch thick.
The subsoil is about 20 inches thick. It is yellowish
brown fine sandy loam in the upper part and light
yellowish brown fine sandy loam in the lower part. The
substratum is gravelly loamy sand to a depth of 60
inches or more. It is light olive gray in the upper part
and olive gray in the lower part.

Urban land consists of areas where the original soil
surface has been covered with impervious surfaces,
such as asphalt, concrete, or buildings. In most areas
the underlying soil material has been cut away or
covered with fill from adjacent areas.

Included in this complex in mapping are small areas
of Charlton and Montauk soils in similar landscape
positions and Scituate soils in low, wet areas. Also
included are areas of Udorthents, loamy, where the
Canton soil has been cut away or filled with more than
20 inches of loamy soil material. Also included are a
few smali areas where stones and boulders are on the
surface. Included areas make up about 15 percent of
the complex.

Soil properties of the Canton soil:

Permeability: Moderate in the surface layer and the
subsoil and moderately rapid or rapid in the
substratum.

Available water capacity. Moderate.

Soil reaction: Very strongly acid to moderately acid.

Depth to bedrock. Mare than 60 inches.

Depth to the seasonal high water table: More than 6
feet.

Hydrologic group: B.

The mapped areas of this complex are in both
residential and commercial uses. On the Canton soil
there are no major limitations to building site
development or for local roads and streets. If the
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Canton soil is used as sites for septic tank absorption
fields, ground water pollution is a hazard. Because of
rapid permeability, the soil readily absorbs but does not
adequately filter the effluent.

The Canton soil is well suited to lawn establishment
and landscaping and to use as vegetable gardens. For
these uses, the soil needs periodic watering during the
dry season when it is somewhat droughty.

The Canton soil has not been assigned to a
capability subclass.

ChB—Charlton-Hollis-Rock outcrop complex, 3 to
8 percent slopes. This map unit consists of gently
sloping scils on uplands where the relief is affected by
the underlying bedrock. The very deep, well drained
Charlton soil is in low pockets. The shallow, excessively
drained Hollis soil is on the tops of hills and ridges or
near rock outcrops. In many areas stones and boulders
10 inches to 10 feet in diameter cover 0 to 10 percent
of the surface. A typical map unit is about 47 percent
Charlton soil, 18 percent Hollis soil, 10 percent Rock
outcrop, and 25 percent other soils. These soils and
areas of exposed bedrock are intermingled so closely
that it was not practical to separate them at the scale
used for mapping. Areas of the map unit are irregular in
shape and range from 6 to 100 acres.

Typically, the surface layer of the Charlton soil is
black fine sandy loam about 1 inch thick. The
subsurface layer is dark brown fine sandy loam about 5
inches thick. The subsoil is yellowish brown fine sandy
loam about 30 inches thick. The substratum is light
brownish gray sandy loam to a depth of 60 inches or
more. In some areas the surface layer is very fine
sandy loam. In some areas the subsoil is redder.

Typically, the surface layer of the Hollis soil is black
fine sandy loam about 3 inches thick. The subsail is
dark yellowish brown fine sandy loam about 11 inches
thick. Bedrock is at a depth of 14 inches. In some areas
the substratum is pale yellow fine sandy loam. The
bedrock is granite, basalt, diorite, or conglomerate.

Included with this complex in mapping are small
areas of Canton and Chatfield soils on the same
landscape as the Charlton and Hollis soils. Also
included are areas of Scituate soils and small, wet
areas in depressions. Also included are areas of
Montauk soils on smoother parts of the landscape.
Included areas make up about 15 percent of this map
unit.

Soil properties:

Permeability: Moderate or moderately rapid throughout
in both Charlton and Hollis soils.
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Available water capacity: Charlton soil—moderate; Hollis
soil—Ilow.

Soil reaction: Very strongly acid to moderately acid in
both Charlton and Hollis soils.

Depth to bedrock: Charlton soil—more than 60 inches;
Hollis soils—10 to 20 inches.

Depth to the seasonal high water table: More than 6 feet
in both the Charlton and Hollis soils.

Hydrologic group: Charlton—B; Hollis—C/D.

Many areas of the Charlton and Hollis soils in this
complex are woodland. Some areas are used as
individual homesites.

These soils are poorly suited to cultivated crops and
to pastureland because of the exposed bedrock and
stones on the surface.

Potential productivity for northern red oak on this soil
is moderate. Management concerns are shallow depth
to bedrock and low available water capacity. In some
areas rock outcroppings restrict the use of equipment.
Proper thinning of the stands helps to minimize the
hazard of windthrow. Some areas are suitable for hand-
planting of trees.

The Charlton soil is well suited to use as sites for
dwellings with basements and for septic tank absorption
fields. The Hollis soil is poorly suited to use as sites for
both dwellings with basements and septic tank
absorption fields because it is less than 20 inches deep
to bedrock. Some suitable homesites are on these soils,
but a lot size larger than customary is generally
needed. The Charlton soil is well suited to and the
Hollis soil is poorly suited to lawns, landscaping, and
gardens.

The Charlton and Hollis soils are in capability
subclass Vlls.

ChC—Charlton-Hollis-Rock outcrop complex, 8 to
15 percent slopes. This map unit consists of strongly
sloping soils on uplands where the underlying bedrock
is near the surface. The very deep, well drained
Charlton soil is in low pockets. The shallow, somewhat
excessively drained Hollis soil is on the tops of hills and
ridges near rock outcrops. Stones and boulders 10
inches to 10 feet in diameter cover 0 to 10 percent of
the surface. A typical map unit is about 47 percent
Charlton soil, 18 percent Hollis soil, 10 percent Rock
outcrop, and 25 percent other soils. These soils and
areas of exposed bedrock are intermingled so closely
that it was not practical to separate them at the scale
used for mapping. Areas of this map unit are irregular in
shape and range from 6 to 200 acres.

Typically, the surface layer of the Charlton soil is
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black fine sandy loam about 1 inch thick. The
subsurface layer is dark brown fine sandy loam about 5
inches thick. The subsoil is yellowish brown fine sandy
loam about 30 inches thick. The substratum is light
brownish gray sandy loam to a depth of 60 inches or
more. In some areas the surface layer is very fine
sandy loam. In some areas the subsoil is redder.

Typically, the surface layer of the Hollis soil is black
fine sandy loam about 3 inches thick. The subsoil is
dark yellowish brown fine sandy loam about 11 inches
thick. Bedrock is at a depth of 14 inches. In areas the
substratum is pale yellow fine sandy loam. The bedrock
is granite, basalt, diorite, or conglomerate.

Included with this complex in mapping are small
areas of Canton and Chatfield soils on the same
fandscape as the Charlton and Hollis soils. Also
included are areas of Scituate soils and small, wet
areas in depressions and along drainageways. Also
included are areas of Montauk soils on smoother parts
of the landscape. Also included are small areas of soils
that have slopes of 15 to 25 percent. Included areas
make up about 25 percent of this map unit.

Soil properties:

Permeability: Moderate or moderately rapid throughout
in both Charlton and Hollis soils.

Available water capacity: Chariton—moderate; Hollis—
low.

Soil reaction: Very strongly acid to moderately acid in
both Charlton and Hollis soils.

Depth to bedrock: Charlton—more than 60 inches:
Hollis—10 to 20 inches.

Depth to the seasonal high water table: More than 6 feet
in both Charlton and Hollis soils.

Hydrologic group: Charlton—B; Hollis—C/D.

Most areas of the Charlton and Hollis soils in this
complex are woodland. Some areas are used as
individual homesites.

These soils are poorly suited to cultivated crops and
to pastureland because of the exposed bedrock, slope,
and stones on the surface.

Potential productivity for northern red oak on this soil
is moderate. Management concerns are shallow depth
to bedrock, low available water capacity, and slope.
Rock outcrops and slope limit the use of equipment.
Proper thinning of the stands will help to minimize the
hazard of windthrow. Minimizing soil disturbance and
retaining the sponge-like muich of leaves help to absorb
precipitation, to reduce runoff, and to control erosion.
Some areas are suitable for hand-planting of trees.

The Charlton soil is suited to use as sites for
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dwellings with basements. The Hollis soil is poorly
suited to use as sites for both dwellings with basements
and septic tank absorption fields because it is less than
20 inches deep to bedrock. Some suitable homesites
are on these soils, but a lot size larger than customary
is generally needed. When homesites are under
construction, such conservation measures as diversions
and temporary or permanent plant cover commonly will
control erosion. Because of slope, installing cross-siope
distribution lines for septic tank absorption fields is
generally needed for proper operation.

The Charlton and Hollis soils are in capability
subclass Vlis.

ChD—Charlton-Hollis-Rock outcrop complex, 15 to
25 percent slopes. This map unit consists of
moderately steep soils on upland hills where the
underlying bedrock is near the surface. The very deep,
well drained Charlton soil is on side slopes. The
shallow. somewhat excessively drained Hollis soil is on
the tops of hills and ridges or near rock outcrops.
Stones and bouiders 10 inches to 10 feet in diameter
cover Q to 10 percent of the surface. A typical map unit
is about 47 percent Charlton soil, 18 percent Hollis soil,
10 percent Rock outcrop, and 25 percent other soils.
These soils and areas of exposed bedrock are
intermingled so closely that it was not practical to
separate them at the scale used for mapping.

Typically, the surface layer of the Charlton soil is
black fine sandy loam about 1 inch thick. The
subsurface layer is dark brown fine sandy loam about 5
inches thick. The subsoil is yellowish brown fine sandy
loam about 30 inches thick. The substratum is light
brownish gray sandy loam to a depth of 60 inches or
more. In some areas the surface layer is very fine
sandy loam. In some areas the subsoil is redder.

Typically. the surface layer of the Hollis soil is black
fine sandy loam about 2 inches thick. The subsoil is
dark yellowish brown fine sandy loam about 11 inches
thick. Bedrock is at a depth of 14 inches. In some areas
the substratum is pale yellow fine sandy loam. The
bedrock is granite, basalt, diorite, or conglomerate.

[ncluded with this complex in mapping are small
areas of Canton and Chatfield soils in positions on the
landscape similar to those of the Charlton and Hollis
soils. Also inciuded are areas of Montauk soils on side
slopes. Also included are small areas of soils that have
slopes of 3 to 15 percent. Included areas make up
about 20 percent of this map unit.

Soil properties:
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Permeability: Moderate or moderately rapid throughout
in both Charlton and Hollis soils.

Avaijlable water capacity: Charlton soil—moderate; Hollis
soil—low.

Soil reaction: Very strongly acid to moderately acid in
both Charlton and Hollis soils.

Depth to bedrock: Charlton soil—more than 60 inches;
Hollis soil—10 to 20 inches.

Depth to the seasonal high water table: More than 6 feet
in both Charlton and Hollis soils.

Hydrologic group: Chariton—B; Hollis—C/D.

Most areas of the Charlton and Hollis soils in this
complex are woodland. A few small areas are used as
homesites.

These soils are generally not suitable for cultivated
crops or pastureland because of slope and shallow
depth to bedrock.

Potential productivity for northern red oak on this soil
is moderate. Management concerns are shallow depth
to bedrock and low available water capacity on the
Hollis soil. Rock outcrops generally restrict the use of
equipment. Some areas are suitable for hand-planting
of trees.

Shallowness to bedrock in the Hollis soil, exposed
bedrock, slope, and stones and boulders on the surface
are limitations to use of the soils as sites for both
building development and septic tank absorption fields.
Other soils that are better suited to these uses are
generally in nearby areas.

The Charlton and Hollis soils are in capability
subclass Vllis.

CuC—Charlton-Hollis-Urban land complex, 3 to 15
percent slopes. This map unit consists of undulating
and rolling soils and areas of Urban land on uplands.
The Charlton soil is very deep and well drained. The
Hollis soil is shallow and somewhat excessively
drained. Individual areas of the soils in this map unit are
irregular in shape and range from 10 to 300 acres in
size. In a typical area it is 40 percent Charlton soil, 20
percent Hollis soil, 20 percent Urban land, and 20
percent other soils and areas of rock outcrops. The
Charlton and Hollis soils and areas of Urban land are in
such an intricate pattern on the landscape that it was
not practical to separate them at the scale used for
mapping.

Typically, the surface layer of the Charlton soil is
black fine sandy loam about 1 inch thick. The
subsurface layer is dark brown fine sandy loam about 5
inches thick. The subsail is yellowish brown fine sandy
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loam about 30 inches thick. The substratum is light
brownish gray sandy loam to a depth of 60 inches or
more.

Typically, the surface layer of the Hollis soil is black
fine sandy loam about 3 inches thick. The subsoil is
dark yellowish brown fine sandy loam about 11 inches
thick. Bedrock is at a depth of 14 inches.

Urban land consists of areas where the original soil
surface has been covered by impervious surfaces, such
as asphalt, concrete, and buildings. In most areas the
underlying soil has been cut away or covered by fill
from surrounding areas of Charlton soil.

Included with this complex in mapping are smal
areas of Canton and Montauk soils in convex positions
and Scituate soils in low, wet areas. Also included are
areas of Udorthents, loamy, where the original soil has
been removed, replaced, or covered with more than 20
inches of loamy fill material. Rock outcrops cover less
than 10 percent of the surface. Included areas make up
20 percent of the complex.

Soil properties:

Permeability. Moderate or moderately rapid throughout
in both Charlton and Hollis soils.

Available water capacity. Charlton—moderate; Hollis—
low.

Soil reaction: Very strongly acid to moderately acid in
both Charlton and Hollis soils.

Depth to bedrock: Charlton soil—more than 60 inches;
Hollis soil—10 to 20 inches.

Depth to the seasonal high water table: More than 6 feet
in both Charlton and Hollis sails.

Hydrologic group: Charlton soil—8; Hollis scil—C/D.

Most mapped areas of this complex are in residential
or commercial use.

The Charlton soil is well suited to use as sites for
dwellings with basements and small commercial
buildings. In areas of the Hollis soil filling or blasting is
needed for installation of deep foundations. The Hollis
soil is generally not suitable for use as sites for septic
tank absorption fields because of shallow depth to
bedrock. Adjacent areas of the Charlton soil are well
suited to use as sites for septic tank absorption fields.

The Charlton and Hollis soils have not been assigned
to a capability subclass.

DeA—Deerfield loamy sand, 0 to 3 percent slopes.
This is a nearly level, moderately well drained soil on
deltas and in depressions on terraces. Areas of the soil
are irregular in shape and range from 6 to 60 acres.

Typically, the surface layer is very dark grayish
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brown sandy loam about 11 inches thick. The subsoil is
mottled and about 24 inches thick. It is dark yellowish
brown lcamy sand in the upper part and olive yellow
loamy sand in the lower part. The substratum is
mottled, yellowish brown sand to a depth of 60 inches
or more. In many areas the surface layer is thinner and
sandier.

Included with this soil in mapping are some small
areas of Sudbury, Walpole, and Windsor sails in
positions on the landscape similar to those of the
Deerfield soil. These soils make up about 10 percent of
the map unit.

Soil properties:

Permeability: Rapid or very rapid throughout.

Available water capacity: Low.

Soil reaction: Very strongly acid to moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: 1.5 to 3.0 feet
below the surface.

Hydrologic group. B.

Most areas of this soil are woodland. A few small
areas are used for commercial and industrial
development.

This soil is suited to cultivated crops. The seasonal
high water table delays farming in spring and limits root
growth. Irrigating the soil during dry periods is needed
for best crop growth. The soil is limited in its use for
hay and pasture. The restricted root system and
droughtiness in summer lower crop yields. The main
management concern is preventing overgrazing,
particularly during droughty periods, which reduces the
hardiness and density of desirable plants. Proper
stocking rates, timely grazing, and restricted grazing
during droughty periods help to maintain plant densities.

Potential productivity for eastern white pine on this
soil is high. Seedling mortality is moderate because of
moisture stress caused by droughtiness. Minimizing
disturbance of the soil, retaining the sponge-like mulch
of leaves, and designing regeneration cuts to optimize
shade and reduce evapotranspiration help to retain the
limited soil moisture. Thinning crowded stands to
accepted standard stocking levels allows more vigorous
growth. In thinning operations it is important to remove
diseased, poorly formed, and otherwise undesirable
trees. Shelterwood cutting, seed-tree cutting, and
clearcutting help to establish natural regeneration or to
provide suitable planting sites. Removing or controlling
competing vegetation allows best growth of newly
established seedlings.
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Constructing buildings without basements, above the
seasonal high water table, heips to protect the interior
from damage by the seasonal high water table. Tile
drains around foundations help to lower the seasonal
high water table. Landscaping designed to drain surface
runoff away from buildings also helps to protect the
interior from damage by the seasonal high water table.
Constructing roads on raised, coarse textured base
material and providing adequate side ditches and
culverts help to protect pavement from damage by the
seasonal high water table and potential frost action.

If the soil is used as sites for septic tank absorption
fields. ground water pollution is a hazard. Because of
rapid or very rapid permeability, the soil readily absorbs
but does not adequately filter the effluent. Placing
distribution lines in @ mound of more suitable fill
material helps to overcome the limitation of the
seasonal high water table.

This soil is in capability subclass IHw.

DeB—Deerfield loamy sand, 3 to 8 percent slopes.
This is a gently sloping, moderately well drained soil on
deltas and in depressions on terraces. Areas of the soil
are irregular in shape and range from 6 to 60 acres.

Typically. the surface layer is very dark grayish
brown sandy loam about 11 inches thick. The subsoil is
dark yellowish brown loamy sand in the upper part and
olive yellow loamy sand in the lower part. It is mottled
and about 24 inches thick. The substratum is mottled,
yellowish brown sand to a depth of 60 inches or more.
In many areas the surface layer is thinner and sandier.

Included with this soil in mapping are some small
areas of Sudbury, Walpole, and Windsor soils in similar
positions on the landscape. These soils make up about
10 percent of the map unit.

Soil properties:

Permeability: Rapid or very rapid throughout.

Available water capacity: Low.

Soil reaction: Very strongly acid to moderately acid
throughout.

Depth to bedrock. More than 60 inches.

Depth to the seasonal high water table: 1.5 to 3.0 feet
below the surface.

Hydrologic group: B.

Most areas of this soil are woodland. A few small
areas are used for commercial and industrial
devetopment.

This soil is suited to cultivated crops. The seasonal
high water table delays farming in spring and limits root
growth. Irrigating the soil during dry periods is needed
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for best crop growth. In the gently sloping areas,
conservation practices, such as cover crops,
stripcropping, and farming across the slope or on the
contour, heip to control erosion.

This soil is limited in its use for hay and pasture. The
restricted root system and droughtiness in summer
fower crop yields. The main management concern is
preventing overgrazing, particularly during droughty
periods, which reduces the hardiness and density of
desirable plants. Proper stocking rates, timely grazing,
and restricted grazing during droughty periods help to
maintain plant densities.

Potential productivity for eastern white pine on this
soil is high. Seedling mortality is moderate because of
moisture stress caused by droughtiness. Minimizing
disturbance of the soil, retaining the sponge-like muich
of leaves, and designing regeneration cuts to optimize
shade and reduce evapotranspiration help to retain the
limited soil moisture. Thinning crowded stands to
accepted standard stocking levels allows more vigorous
growth. In thinning operations it is important to remove
diseased. poorly formed, and otherwise undesirable
trees. Shelterwood cutting, seed-tree cutting, and
clearcutting help to establish natural regeneration or to
provide suitable planting sites. Removing or controlling
competing vegetation allows best growth of newly
established seedlings.

Constructing buildings without basements, above the
seasonal high water table, helps to protect the interior
from damage by the seasonal high water table. Tile
drains around foundations help to lower the seasonal
high water table. Landscaping designed to drain surface
runoff away from buildings also helps to protect the
interior from damage by the seasonal high water table.
Constructing roads on raised, coarse textured base
material and providing adequate side ditches and
culverts help to protect the pavement from damage by
the seasonal high water table and potential frost action.

If the soil is used as sites for septic tank absorption
fields, ground water poflution is a hazard. Because of
rapid or very rapid permeability the soil readily absorbs
but does not adequately filter the effluent. Placing
distribution lines in a mound of more suitable fill
material helps to overcome the limitation of the
seasonal high water table.

This soil is in capability subclass lllw.

Fm—Freetown muck. This is a very deep, nearly
level, very poorly drained, organic soil in depressions
and along streams and rivers. Areas are irregular in
shape and range from 6 to 500 acres.

Typically, the surface layer is black muck about 13
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inches thick. The subsurface layer is dark brown and
black muck about 16 inches thick. The bottom layer is
black muck to a depth of 60 inches or more.

Included with this soil in mapping are a few small
areas of Scarboro and Swansea soils near the edges of
the unit. Also included are a few ponded areas.
Included areas make up about 15 percent of this map
unit.

Soil properties:

Permeability: Moderate or moderately rapid.

Available water capacity: Very high.

Soil reaction: Extremely acid.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: 0 to 1 foot below
the surface.

Hydrologic group: D.

Most areas of this soil are woodland or wetland
shrubs and grasses and provide excellent habitat for
wetland wildlife. In the southeastern part of the county a
few areas are used for cranberry production.

This soil is poorly suited to conventional farming
because of the seasonal high water table. If a suitable
outlet is available, the soil can be drained and used for
cranberry production.

Potential productivity for red maple on this soil is
moderate. Management concerns are excess soil
moisture, high seedling mortality, and the hazard of
windthrow (fig. 6). Low soil strength limits the use of
equipment to periods when the soil is very dry or
frozen. Thinning the stands helps to minimize windthrow
if residual stand density is at or slightly above standard
stocking levels and if changes in stand density are
limited to 30 percent or less. Some areas are suitable
for hand-planting trees.

This soil is generally not suitable for use as sites for
both buildings and septic tank absorption fields because
of the seasonal high water table and low strength. Soils
that are better suited to these uses are generally
nearby. Constructing roads on raised, coarse textured
fill material and providing adequate side ditches and
culverts help to prevent the damage to pavement by the
seasonal high water table, potential frost action, and
low strength.

This soil is in capability subclass Vw.

Fp—Freetown muck, ponded. This is a very deep,
nearly level, very poorly drained and ponded organic
soil in depressions and along streams and rivers. Areas
are round and elongated in shape and range from 6 to
30 acres.
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Typically, the surface layer is black muck about 13
inches thick. The subsurface layer is dark brown and
black muck about 16 inches thick. The bottom layer is
black muck to a depth of 60 inches or more.

Included with this soil in mapping are a few small
areas of ponded Scarboro and Swansea soils near the
edge of the map unit, and a few areas of unponded
Freetown soils. Also included, in the southwest part of
the survey area, are some small areas that have 6 to
12 inches of coarse sand on the surface. The included
areas make up about 15 percent of the map unit.

Soil properties:

Permeability: Moderate or moderately rapid.

Available water capacity: Very high.

Soil reaction. Extremely acid.

Depth to bedrock: More than 60 inches.

Seasonal high water table: 0 to 3 feet above the
surface.

Hydrologic group: D.

Most areas of this soil are completely covered with
water and have emergent wetland vegetation typical of
freshwater marshes. A few small areas have controlled
drainage and are used for cranberry production. Areas
of these soils provide excellent habitat for wetland
wildlife.

This soil generally is not suitable to most uses
because of the ponded surface and low soil strength.
Drainage of the soil is difficult because of its position on
the landscape and because adequate outlets are not
available.

This soil is in capability subclass V!iw.

HaA—Haven silt loam, 0 to 3 percent slopes. This
is a very deep, nearly level, well drained soil in broad
areas on plains and terraces along the Charles and
Neponset Rivers. Areas of the soil are irregular in
shape and range from 6 to 50 acres.

Typically, the surface layer is dark brown silt foam
about 8 inches thick. The subsoil is yellowish brown
very tine sandy loam in the upper part and light olive
brown gravelly very fine sandy loam in the lower part. It
is about 15 inches thick. The substratum is light olive
brown, stratified very gravelly coarse sand to a depth of
60 inches or more. In some areas the substratum is
very fine sandy loam or silt loam and permeability is
slow.

Included with this soil in mapping are small areas of
Merrimac soils in positions on the landscape similar to
those of the Haven soil. Also included, in depressional
areas, are small areas of Scio soils that have a
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Figure 6.—Windthrow is common in areas of Freetown muck.

seasonal high water table. The included areas make up
about 15 percent of the map unit.

Soil properties:

Permeability: Moderate in the surface layer and the
subsoil and very rapid in the substratum.

Available water capacity. Moderate.

Soil reaction: Strongly acid to slightly acid throughout.

Depth to bedrock: More than 60 inches.

Depth to high water table: More than 6 feet.

Hydrologic group. B.

Many areas of this soil are cultivated. Some areas
are wooded, and some areas are used as individual
homesites.

This soil is very well suited to cultivated crops, lawns,
landscaping. gardens, and pasture. Irrigation may not

be necessary in years when rainfall is evenly distributed
throughout the growing season. Motorized equipment is
easily operated on these nearly level slopes.

Potential productivity for eastern white pine on this
soil is very high. The soil is easily managed for
woodland use. Plant competition at regeneration is
moderate if conifers are grown. Thinning crowded
stands to accepted standard stocking levels allows
more vigorous growth. Shelterwood cutting, seed-tree
cutting, and clearcutting help to establish natural
regeneration or to provide suitable planting sites.
Removing or controlling competing vegetation allows
best growth of newly established seedlings. Pruning
helps to improve the quality of white pine.

This soil has no major limitations for building site
development. Constructing roads on well compacted,
coarse textured, base material helps to prevent the
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damage to pavement by potential frost action. If the soil
is used as sites for septic tank absorption fields, ground
water pollution is a hazard. Because of very rapid
permeability, the soil readily absorbs but does not
adequately filter the effluent.

This soil is in capability class .

HaB—Haven silt loam, 3 to 8 percent slopes. This
is a very deep, gently sloping, well drained soil in broad
areas on plains and terraces along the Charles and
Neponset Rivers. Areas of the soil are irregular in
shape and range from 6 to 50 acres.

Typically. the surface layer is dark brown silt loam
about 8 inches thick. The subsoil is yellowish brown
very fine sandy loam in the upper part and light olive
brown gravelly very fine sandy loam in the lower part. It
is about 15 inches thick. The substratum is light olive
brown, stratified very gravelly coarse sand to a depth of
60 inches or more. [n some areas the substratum is
very fine sandy loam or silt loam and permeability is
slow.

Included with this soil in mapping are small areas of
Merrimac soils in positions on the landscape similar to
those of the Haven soil. Also included, in depressional
areas. are small areas of Scio soils that have a
seasonal high water table. The included areas make up
about 15 percent of the map unit.

Soil properties:

Permeability: Moderate in the surface layer and the
subsocil and very rapid in the substratum.

Available water capacity. Moderate.

Soil reaction. Strongly acid to slightly acid throughout.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: More than 6
feet,

Hydrologic group: B.

Many areas of this soil are cultivated. Some areas
are wooded, and some areas are used as individual
homesites.

This soil is very well suited to cultivated crops, lawns,
landscaping. gardens, and pasture. Irrigation may not
be necessary in years when rainfall is evenly distributed
throughout the growing season. Tillage operations that
run on the contour or across the slope, crop rotations,
and cover crops help to control erosion.

Potential productivity for eastern white pine on this
soil is very high. The soil is easily managed for
woodland use. Plant competition at regeneration is
moderate if conifers are grown. Thinning crowded
stands to accepted standard stocking levels allows
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more vigorous growth. Shelterwood cutting, seed-tree
cutting, and clearcutting help to establish natural
regeneration or to provide suitable planting sites.
Removing or controlling competing vegetation allows
best growth of newly established seedlings. Pruning
helps to improve the quality of white pine.

This soil has no major limitations to building site
development. Constructing roads on well compacted,
coarse textured, base material helps to protect the
pavement from damage by potential frost action. If the
soil is used as sites for septic tank absorption fields,
ground water pollution is a hazard. Because of very
rapid permeability, the soil readily absorbs but does not
adequately filter the effluent. Extensive grading is
needed in preparing sites for small commercial
buildings on this gently sloping soil.

This soil is in capability subclass lle.

HfB—Hinckley sandy loam, 3 to 8 percent slopes.
This is a very deep, undulating, excessively drained soil
in broad areas on glacial outwash plains, terraces, and
kames. Areas are irregular in shape and range from 6
to 100 acres.

Typically, the surface layer is dark brown sandy loam
about 4 inches thick. The subsoil is dark yellowish
brown and about 10 inches thick. In the upper part it is
gravelly sandy loam and in the lower part it is gravelly
foamy sand. The substratum is light olive brown,
stratified gravelly and very gravelly coarse sand to a
depth of 60 inches or more. In many areas the surface
layer and the subsoil are loamy sand. In areas of this
soil in the Boston Basin and in Weymouth, the subsail
and the substratum are mostly olive colored and are 50
to 75 percent, by volume, coarse fragments of dark, flat
shale and slate.

Included with this soil in mapping are small areas of
Merrimac and Windsor soils in positions on the
landscape similar to those of the Hinckley soil. Also
included are small areas of Sudbury soils in
depressions. Also included are very small areas where
the soil is less than 60 inches to bedrock. n some
areas slopes are less than 3 percent. Included areas
make up about 20 percent of the map unit.

Soil properties:

Permeability: Rapid in the surface layer and the subsoil
and very rapid in the substratum.

Available water capacity: Low.

Soil reaction: Extremely acid to moderately acid
throughout.

Depth to bedrock: More than 60 inches.
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Depth to the seasonal high water table: More than 6
feet.
Hydrologic group: A.

Most areas of this soil are used as individual
homesites. Some areas are used as cropland,
pastureland, and woodland.

This soil is fairly suited to cultivated crops, pasture,
lawns, and landscaping. Because of droughtiness the
soil requires irrigation for best plant growth. Minimum
tillage. cover crops. and contour farming help to control
grosion. In pastureland, the main concern is preventing
overgrazing, which reduces the hardiness and density
of plants.

Potential productivity for eastern white pine on this
soil is high. A management concern is moisture stress
caused by the limited available water capacity. Thinning
crowded stands to accepted standard stocking levels
allows more vigorous growth. In thinning operations it is
important to remove diseased, poorly formed, and
otherwise undesirable trees. Shelterwood cutting, seed-
tree cutting, and clearcutting help to establish natural
regeneration or to provide suitable planting sites.
Removing or controlling competing vegetation allows
best growth of newly established seedlings. Minimizing
soil disturbance and retaining the sponge-like mulch of
leaves help to absorb precipitation. Designing
regeneration cuts to optimize shade and reduce
evapotranspiration help to retain the limited soil
moisture.

This soil has no major limitations to building site
development or for local roads and streets. If the soil is
used as sites for septic tank absorption fields, ground
water pollution is a hazard. Because of very rapid
permeability, the soil readily absorbs but does not
adequately filter the effluent. Low density housing
development reduces the volume of effluent, thus
lessening the pollution hazard.

This soil is in capability subclass IiIs.

HfC—Hinckley sandy loam, 8 to 15 percent slopes.
This is a very deep, rolling, excessively drained soil on
side slopes on glacial stream terraces and kames.
Areas of the soil are irregular in shape and range from
6 to 100 acres.

Typically. the surface layer is dark brown sandy loam
about 4 inches thick. The subsoil is dark yellowish
brown and about 10 inches thick. In the upper part it is
gravelly sandy loam and in the lower part it is gravelly
foamy sand. The substratum is light olive brown,
stratified gravelly and very gravelly coarse sand to a
depth of 80 inches or more. In many areas the surface
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layer and the subsoil are loamy sand. In areas of this
soil in the Boston Basin and in Weymouth, the subsaoil
and the substratum are mostly olive colored and are 50
to 75 percent, by volume, coarse fragments of dark, flat
shale and slate.

Included with this soil in mapping are small areas of
Canton, Merrimac, and Windsor soils in similar
landscape positions and Sudbury soils in depressions.
Included areas make up about 20 percent of the map
unit.

Soil properties:

Permeability: Rapid in the surface layer and the subsoil
and very rapid in the substratum.

Available water capacity. Low.

Soil reaction: Extremely acid to moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: More than 6
feet.

Hydrologic group: A.

Most areas of this soil are woodland. A few areas are
used as individual homesites.

This soil is fairly suited to cultivated crops, pasture,
lawns, and landscaping. Droughtiness and siope are
limitations. Irrigation is needed for best plant growth, but
it is difficult to apply because of slope. Crop rotations of
mostly hay, and stripcropping help to reduce runoff and
to control erosion.

Potential productivity for eastern white pine on this
soil is high. A management concern is moisture stress
caused by the limited available water capacity of the
soil. Thinning crowded stands to accepted standard
stocking levels allows more vigorous growth. In thinning
operations it is important to remove diseased, poorly
formed, and otherwise undesirable trees. Shelterwood
cutting, seed-tree cutting, and clearcutting help to
establish natural regeneration or to provide suitable
planting sites. Removing or controlling competing
vegetation allows best growth of newly established
seedlings. Minimizing soil disturbance and retaining the
sponge-like mulch of leaves help to absorb
precipitation. Designing regeneration cuts to optimize
shade and reduce evapotranspiration helps to retain the
limited soil moisture.

Buildings designed to conform to the natural slope of
the land help to overcome the slope limitation and to
control erosion in disturbed areas. Land shaping is
needed in some areas. Constructing roads on the
contour, if possible, and planting roadbanks to well
adapted grasses help to control ergsion. If the soil is
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used as sites for septic tank absorption fields, ground
water pollution is a hazard. The soil readily absorbs but
does not adequately filter the effluent. Low density
housing development reduces the volume of effluent,
thus lessening the pollution hazard.

This soil is in capability subclass IVs.

HfD—Hinckley loamy sand, 15 to 35 percent
slopes. This is a very deep, hilly and steep, excessively
drained soil on side slopes on terraces, escarpments,
kames. and eskers. Areas of the scil are irregular in
shape and range from 6 to 100 acres.

Typically. the surface layer is dark brown loamy sand
about 4 inches thick. The subsoil is dark yellowish
brown gravelly loamy sand about 10 inches thick. The
substratum is light olive brown, stratified gravelly and
very gravelly coarse sand to a depth of 60 inches or
more. In areas of this soil in the Boston Basin and in
Weymouth. the subsoil and the substratum are mostly
olive colored and are 50 to 75 percent, by volume,
coarse fragments of dark, flat shale and slate.

Included with this soil in mapping are small areas of
Merrimac and Windsor soils in positions on the
landscape similar to those of the Hinckley soil. Included
areas make up about 15 percent of the map unit.

Soil properties:

Permeability. Rapid in the surface layer and the subsoil
and very rapid in the substratum.

Available water capacity: Low.

Soil reaction: Extremely acid to moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to high water table: More than 6 feet.

Hydrologic group: A.

Most areas of this soil are woodland. A few areas are
used as individual homesites.

This soil is poorly suited to cultivated crops and
pasture because of droughtiness and steep slopes.

Potential productivity for eastern white pine on this
soil is high. Management concerns are droughtiness
and the hazard of erosion. Thinning crowded stands to
accepted standard stocking levels allows more vigorous
growth. In thinning operations it is important to remove
diseased, poorly formed, and otherwise undesirable
trees. Shelterwood cutting, seed-tree cutting, and
clearcutting help to establish natural regeneration or to
provide suitable planting sites. Remaving or controlling
competing vegetation allows best growth of newly
established seedlings. Minimizing soil disturbance,
retaining the sponge-like mulch of leaves, and
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designing regeneration cuts to optimize shade and
reduce evapotranspiration help to retain the limited soil
moisture. Constructing access roads and trails with
grades between 2 and 10 percent and installing water
bars help to control erosion.

Slope is the main limitation for building sites.
Extensive land shaping is generally needed. Designing
buildings and lots to conform to the natural slope of the
land helps to overcome the slope limitation and to
control erosion in disturbed areas. Large amounts of cut
and fill are generally needed when constructing roads
on this soil. Constructing roads on the contour and
planting roadbanks to well adapted grasses help to
control erosion,

Steepness of slope and very rapid permeability are
the main limitations to use of the soil as sites for septic
tank absorption fields. If the soil is used as sites for
septic tank absorption fields, ground water pollution is a
hazard. Because of very rapid permeability, the soil
readily absorbs but does not adequately filter the
effluent. Installing distribution lines across the slope
helps to overcome the slope limitation, but in some
areas additional precautionary measures are needed to
reduce the pollution hazard.

This soil is in capability subclass Vlls.

HrC—Hollis-Rock outcrop-Charlton complex, 3 to
15 percent slopes. This map unit consists of gently
sloping and strongly sloping soils and areas of exposed
bedrock on hills and ridges where the relief is affected
by the underlying bedrock (fig. 7). The shallow,
somewhat excessively drained Hollis soil is on the tops
of ridges or is near rock outcrops. The very deep, well
drained Charlton soil is in low pockets and saddles.
Stones and boulders 10 inches to 10 feet in diameter
cover 0 to 15 percent of the surface. A typical map unit
is about 30 percent Hollis soil, 30 percent Rock outcrop,
25 percent Charlton soil, and 15 percent other soils.
These soils and areas of exposed bedrock are
intermingled so closely that it was not practical to
separate them at the scale used for mapping. Areas of
the map unit are irregular in shape and range from 6 to
250 acres.

Typically, the surface layer of the Hollis soil is black
fine sandy loam about 3 inches thick. The subsoil is
dark yellowish brown fine sandy loam about 11 inches
thick. Bedrock is at a depth of 14 inches. In some areas
the substratum is pale yellow fine sandy loam. The
bedrock is granite, basalt, diorite, or conglomerate.

Typically, the surface layer of the Charlton soil is
black fine sandy loam about 1 inch thick. The
subsurface layer is dark brown fine sandy loam about 5
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Figure 7.—An area of Hollis-Rock outcrop-Charlton complex, 3 to 15 percent slopes, on Great Blue Hill.

inches thick. The subsoil is yellowish brown fine sandy
loam about 30 inches thick. The substratum is light
brownish gray sandy loam to a depth of 60 inches or
more. In some areas the surface layer is very fine
sandy loam. In some areas the subsoil is redder.

Included with this complex in mapping are small
areas of moderately deep soils and Canton soils in
saddles and on side slopes. Alsg included are small
areas of Scituate soils in depressions. Also included are
small areas of seeps or wet pockets. In some areas
stones and boulders cover 1 to 15 percent of the
surface. Inciuded areas make up about 10 percent of
the map unit.

Soil properties:
Permeability: Moderate or moderately rapid throughout

in both Hollis and Charlton soils.

Available water capacity: Hollis soil—low; Charlton soil—
moderate.

Soil reaction: Very strongly acid to moderately acid in
both Hollis and Charlton soils.

Depth to bedrock: Hollis soil—10 to 20 inches; Charlton
soil-—more than 60 inches.

Depth to the seasonal high water table: More than 6 feet
in both the Hollis and Charlton soils.

Hydrologic group: Hollis—C/D; Charlton—B.

Most of the soils in this complex are woodland. A few
areas are used as individual homesites.

These soils are fairly suited to pasture, but exposed
bedrock, stones, and boulders on the surface nearly
prohibit pasture maintenance and renovation with
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conventional farm equipment. These soils are poorly
suited to cultivated crops.

Potential productivity for northern red oak on this soil
is moderate. The shallow depth to bedrock and low
available water capacity on the Hollis soil are
management concerns. Rock outcrops generally limit
the use of equipment. Some areas are suitable for
hand-planting of trees.

Slope is the main limitation to use of these soils as
building sites. On the Hollis soil, shallow depth to
bedrock is also a limitation. Extensive land shaping and
blasting of bedrock are generally needed. Constructing
roads on the contour, if possible, and planting
roadbanks to well adapted grasses help to control
erosion. In some areas the underlying bedrock limits
road construction. The underlying bedrock and slope
are the main limitations to use of the soils as sites for
septic tank absorption fields. Installing the distribution
lines across the slope is generally needed for proper
operation. In many areas the bedrock limits installation
operations. It is difficult to find suitable sites for septic
tank absorption fields unless building lots on these soils
are more than 2 acres in size.

The very deep Charlton soil in this map unit is well
suited to lawns, landscaping, and gardens.

The Hollis and Charlton soils are in capability
subclass Vlis.

HrD—Hollis-Rock outcrop-Charlton complex, 15 to
35 percent slopes. This map unit consists of
moderately steep soils and areas of exposed bedrock
on hills and ridges where relief is controlled by the
underlying bedrock. In a typical area it is about 30
percent Hollis soil. 30 percent Rock outcrop, 25 percent
Charlton soil, and 15 percent other soils. The soils and
areas of exposed bedrock in this complex are
intermingled so closely that it was not practical to
separate them in mapping at the scale used for
mapping. The shallow, somewhat excessively drained
Hollis soil is on the tops of ridges or is near rock
outcrops. The very deep, well drained Charlton soil is
on side slopes and foot slopes. Stones and boulders 10
inches to 10 feet in diameter cover 0 to 15 percent of
the surface. Areas are irregular in shape and range
from 6 to 150 acres.

Typically, the surface layer of the Hollis soil is black
fine sandy loam about 2 inches thick. The subsoil is
dark yellowish brown fine sandy loam about 11 inches
thick. Bedrock is at a depth of 14 inches. In some areas
the substratum is pale yellow fine sandy loam. The
bedrock is granite. basalt, diorite, or conglomerate.

Typically. the surface layer of the Charlton soil is
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black fine sandy loam about 1 inch thick. The
subsurface layer is dark brown fine sandy loam about 5
inches thick. The subsoil is yellowish brown fine sandy
loam about 30 inches thick. The substratum is light
brownish gray sandy loam to a depth of 60 inches or
more. In some areas the surface layer is very fine
sandy loam. In some areas the subsoil is redder.

Included with this complex in mapping are small
areas of moderately deep soils and areas of Canton
soils on side slopes. Also included are small areas of
seeps or wet pockets. Stones and boulders cover 1 to
15 percent of the surface. Included areas make up
about 10 percent of the map unit.

Soil properties:

Permeability: Moderate or moderately rapid throughout
in both Hollis and Charlton soils.

Available water capacity: Hollis soil—low:; Charlton soit—
moderate.

Soil reaction: Hollis soil—very strongly acid or strongly
acid, Charlton soil—very strongly acid to moderately
acid.

Depth to bedrock: Hollis soil—10 to 20 inches; Charlton
soil—more than 60 inches.

Depth to the seasonal high water table: More than 6 feet
in both Hollis and Charlton soils.

Hydrologic group. Hollis—C/D; Charlton—B.

Most of the soils in this complex are woodland. A few
small areas are used as individual homesites.

This map unit is generally not suited to cultivated
crops and pasture because of slope and, on the Hollis
soil, shallow depth to bedrock.

Potential productivity for northern red cak on these
soils is moderate. Management concerns are slope and,
on the Hollis soil, shallow depth to bedrock and low
available water capacity. Rock outcrops restrict the use
of equipment. Some areas are suitable for hand-
planting of trees.

Slope is the main limitation to use of these soils as
building sites. In addition, on the Hollis soil, shallow
depth to bedrock is also a limitation. Extensive land
shaping and blasting of bedrock are generally
necessary. Constructing roads on the contour, if
possible, and planting roadbanks to well adapted
grasses help to control erosion. In some areas the
underlying bedrock limits road construction. The
underlying bedrock and slope are the main limitations to
use of these soils as sites for septic tank absorption
fields. Installing the distribution lines across the slope is
generally needed for proper operation. In many areas
bedrock limits installation operations.
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The Hollis and Charlton soils are in capability
subclass Vlls.

Ip—lpswich mucky peat. This is a very poorly
drained, nearly level soil in tidal marshes and estuaries
on Massachusetts Bay (fig. 8). The soil is subject to
tidal flooding twice daily. Areas are irregular in shape
and range from 5 to 150 acres. Slopes range from O to
2 percent.

Typically, the surface layer is very dark grayish
brown mucky peat about 14 inches thick. The
subsurface layer is very dark grayish brown mucky peat
about 21 inches thick. The bottom layer is very dark
grayish brown mucky peat to a depth of 60 inches or
more.

Included with this soil in mapping are a few small
areas of Udorthents, wet substratum, and areas of
organic deposits that are less than 51 inches deep.
Inciuded areas make up about 5 percent of this map
unit.

Soil properties:

Permeability. Moderate to rapid.

Available water capacity: Very high.

Soil reaction: Strongly acid to neutral.

Depth to bedrock: More than 60 inches.

Tidal flooding: Twice daily.

Hydrologic group: D.

Salt content: More than 10,000 parts per million.

Most areas of this soil are in salt-tolerant grasses.
They are in the natural condition except for a system of
open ditches for freer drainage of tidal inundations.

This soil is very poorly suited to most uses because
of sulfides, flooding, wetness, low strength, and sait
content. It is well suited to habitat for wetland wildlife,
such as fish, shellfish, and waterfowl. In the past some
of these areas have been filled and used for
commercial, industrial, and residential developments.
The filled areas extend through Suffolk County and
Quincy, except they are smaller in Quincy. Some of the
filled areas are subject to subsidence and to flooding by
storm tides.

This soil is in capability subclass Viliw.

MmA—Merrimac fine sandy loam, 0 to 3 percent
slopes. This is a very deep, nearly level, somewhat
excessively drained soil in broad areas on plains and
terraces that commonly follow major stream valleys.
Areas are irregular or rounded in shape and range from
6 to 60 acres.

Typically, the surface layer is dark brown fine sandy
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foam about 9 inches thick. The subsoil is about 14
inches thick. It is yellowish brown fine sandy loam in the
upper part and yellowish brown loamy sand in the lower
part. The substratum is light yellowish brown, stratified
very gravelly coarse sand to a depth of 60 inches or
more. In places the texture changes abruptly from fine
sandy loam or loamy sand in the subsoil to very
gravelly coarse sand in the substratum. In areas of this
soil in the Boston Basin and in Weymouth, the subsaoil
and the substratum are mostly olive colored and are 50
to 75 percent, by volume, coarse fragments of dark, flat
shale and slate.

Included with this soil in mapping are a few small
areas of Hinckley soils on knolls and Sudbury soils in
low areas. Also included are areas where the surface
layer has been removed or disturbed. Included areas
make up about 10 percent of this map unit.

Soil properties:

Permeability: Moderate or moderately rapid in the
surface layer and the subsoil and rapid or very rapid
in the substratum.

Available water capacity: Moderate.

Soil reaction: Very strongly acid to moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: More than 6
feet.

Hydrologic group: A.

Maost areas of this soil are used as individual
homesites, as sites for commercial and industrial
buildings, and as parking lots. Some areas are farmed,
and some are woodland.

This soil is very well suited to farming, lawns,
landscaping, and gardens. Because of droughtiness,
however, irrigation is needed for best plant growth.
Mixing crop residue and manure into the surface layer
increases the water-holding capacity.

Potential productivity for northern red oak on this soil
is moderate. Seedling mortality is moderate because of
moisture stress caused by droughtiness. Minimizing soil
disturbance, retaining the sponge-like mulch of leaves,
and designing regeneration cuts to optimize shade and
reduce evapotranspiration help to retain the limited soil
moisture. Thinning crowded stands to accepted
standard stocking levels allows more vigorous growth.
In thinning operations it is important to remove
diseased, poorly formed, and otherwise undesirable
trees. Shelterwood cutting, seed-tree cutting, and
clearcutting help to establish natural regeneration or to
provide suitable planting sites. Removing or controlling
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Figure 8.—An area of Ipswich mucky peat. Udorthents, wet substratum, are in the far background.

competing vegetation allows best growth of newly
established seedlings. Softwood trees generally grow
faster on this soil than hardwood trees.

This soil has no major limitations for building site
development and for local roads and streets. If the soil
is used as sites for septic tank absorption fields, ground
water pollution is a hazard. Because of rapid or very
rapid permeability, the soil readily absorbs but does not
adequately filter the effluent. Low density housing
development reduces the volume of effluent, thus
lessening the potlution hazard.

This soil is in capability subclass Iis.

MmB—Merrimac fine sandy loam, 3 to 8 percent
slopes. This is a very deep, gently sloping, somewhat
excessively drained soil in broad areas on plains and on
terraces that commonly follow major stream valleys.

Areas are irregular or rounded in shape and range from
6 to 100 acres.

Typically, the surface layer is dark brown fine sandy
loam about 9 inches thick. The subsoil is about 14
inches thick. It is yellowish brown fine sandy loam in the
upper part and yellowish brown loamy sand in the lower
part. The substratum is light yellowish brown, stratified
very gravelly coarse sand to a depth of 60 inches or
more. In many places the texture changes more
abruptly from the subsoil to the substratum. In areas of
this soil in the Boston Basin, the subsail and the
substratum are mostly olive colored and are 50 to 75
percent, by volume, coarse fragments of dark, flat shale
and slate.

Included with this soil in mapping are a few small
areas of Hinckley soils on knolls and Sudbury soils in
low areas and depressions. Also included are areas
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where the surface layer has been removed or disturbed.
Included areas make up about 15 percent of this map
unit.

Soil properties:

Permeability: Moderate or moderately rapid in the
surface layer and the subsoil and rapid or very rapid
in the substratum.

Avallable water capacity: Moderate.

Soil reaction: Very strongly acid to moderately acid
throughout.

Depth to bedrock: More than 80 inches.

Depth to the seasonal high water table: More than 6
feet.

Hydrologic group: A.

Most areas of this soil are used as individual
homesites, as sites for commercial and industrial
buildings, and as parking lots. Some areas are used as
cropland, pastureland, and woodland.

This soil is well suited to cultivated crops, lawns,
landscaping, and gardens. Because of droughtiness,
however, irrigation is needed for best plant growth.
Tillage operations on the contour or across the slope,
crop rotations, and cover crops help to control erosion.

Potential productivity for northern red oak on this soil
is moderate. Seedling mortality is moderate because of
moisture stress caused by droughtiness. Minimizing soil
disturbance, retaining the sponge-like mulch of leaves,
and designing regeneration cuts to optimize shade and
reduce evapotranspiration help to retain the limited soil
moisture. Thinning crowded stands to accepted
standard stocking levels allows more vigorous growth.
In thinning operations, it is important to remove
diseased, poorly formed, and otherwise undesirable
trees. Shelterwood cutting, seed-tree cutting, and
clearcutting help to establish natural regeneration or to
provide suitable planting sites. Removing or controlling
competing vegetation allows best growth of newly
established seedlings. Softwood trees generally grow
faster on this soil than hardwood trees.

This soil has no major limitations for building site
development and for local roads and streets. If the soil
is used as sites for septic tank absorption fields, ground
water pollution is a hazard. Because of rapid or very
rapid permeability, the soil readily absorbs but does not
adequately filter the effluent. Low density housing
development reduces the volume of effluent, thus
lessening the poilution hazard.

This soil is in capability subclass lis.

MmC—Merrimac fine sandy loam, 8 to 15 percent
slopes. This is a very deep, strongly sloping, somewhat
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excessively drained soil on side slopes of terraces that
commonly follow major stream valleys. Areas of the soil
are irregular or elongated in shape and range from 6 to
60 acres.

Typically, the surface layer is dark brown fine sandy
foam about 6 inches thick. The subsoil is about 14
inches thick. It is yellowish brown fine sandy loam in the
upper part and yellowish brown foamy sand in the lower
part. The substratum is light yellowish brown, stratified
very gravelly coarse sand to a depth of 60 inches or
more. In places the texture changes more abruptly from
the subsoil to the substratum. In areas of this sail in the
Boston Basin, the subsoil and the substratum are
mostly olive colored and are 50 to 75 percent, by
volume, coarse fragments of dark, flat shale and slate.

Included with this soil in mapping are a few small
areas of Hinckley soils on knolls. Included areas make
up about 10 percent of this map unit.

Soil properties:

Permeability: Moderate or moderately rapid in the
surface layer and the subsoil and rapid or very rapid
in the substratum.

Available water capacity. Moderate.

Soil reaction: Very strongly acid to moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to high water table: More than 6 feet.

Hydrologic group: A.

Maost areas of this soil are used as individual
homesites. Some areas are used as cropland,
pastureland, and woodland.

This soil is fairly suited to cultivated crops, lawns,
landscaping, and gardens. it is well suited to pasture.
Slope and droughtiness are the main limitations. Tillage
operations on the contour or across the slope,
diversions, stripcropping, and cover crops help to
control erosion. Irrigation is needed for best plant
growth, but application is difficult because of slope. In
pasture management, preventing overgrazing protects
the hardiness and density of desirable plants.

Potential productivity for northern red oak on this soil
is moderate. Seedling mortality is moderate because of
moisture stress caused by droughtiness. Minimizing soil
disturbance, retaining the sponge-like mulch of leaves,
and designing regeneration cuts to optimize shade and
reduce evapotranspiration help to retain the limited soif
moisture. Thinning crowded stands to accepted
standard stocking levels allows more vigorous growth.
In thinning operations it is important to remove
diseased, poorly formed, and otherwise undesirable
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trees. Shelterwood cutting, seed-tree cutting, and
clearcutting help to establish natural regeneration or to
provide suitable planting sites. Removing or controlling
competing vegetation allows best growth of newly
established seedlings. Softwood trees grow faster than
hardwood trees on this soil.

Designing buildings to conform to the natural slope of
the land helps to overcome the slope limitation and to
control erosion in disturbed areas. Land shaping is
needed in some areas. Constructing roads on the
contour, if possible, and planting roadbanks to well
adapted grasses help to control erosion. If the soil is
used as sites for septic tank absorption fields, ground
water pollution is a hazard. Because of rapid or very
rapid permeability, the soil readily absorbs but does not
adequately filter the effluent. Low density housing
development reduces the volume of effluent, thus
lessening the pollution hazard.

This soil is in capability subclass Hle.

MnB—Merrimac-Urban land complex, 0 to 8
percent slopes. This map unit consists of nearly level
and undutating Merrimac soil and similar soils and
areas of Urban land on broad plains. The Merrimac soil
is very deep and somewhat excessively drained. A
typical map unit is 45 percent Merrimac soil, 40 percent
Urban land, and 15 percent other soils. The Merrimac
soil and areas of Urban land are in such an intricate
pattern on the landscape that it was not practical to
separate them at the scale used for mapping. Areas of
this map unit are rectangular or irregular in shape and
range from 10 to 1,000 acres.

Typically, the surface layer of the Merrimac soil is
dark brown fine sandy ioam about 9 inches thick. The
subsurface layer is about 14 inches thick. It is yellowish
brown fine sandy loam in the upper part and yellowish
brown loamy sand in the lower part. The substratum is
light yellowish brown, stratified very gravelly coarse
sand to a depth of 60 inches or more. In areas of this
soil in the Boston Basin, the subsoil and the substratum
are mostly olive colored and, by volume, 50 to 75
percent of the coarse fragments are dark, flat shale and
slate.

Urban land consists of areas where the original soil
has been covered with impervious surfaces, such as
asphalt, concrete, and buildings. In many places the
underlying soil has been cut away or covered by fill
from adjacent areas.

Included with this unit in mapping are small areas of
Hinckley and Windsor soils in landscape positions
similar to those of the Merrimac soil. Also included are
areas of Sudbury soils that are in low areas and
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depressions and that have a seasonal high water table.
Included areas make up about 20 percent of the map
unit.

Soil properties of the Merrimac soil;

Permeability: Moderate or moderately rapid in the
surface layer and the subsoil and rapid or very rapid
in the substratum.

Available water capacity: Moderate.

Soil reaction: Very strongly acid to moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: More than 6
feet.

Hydrologic group: A.

The mapped areas of this complex are in residential
and commercial uses. The Merrimac soil has no major
limitations for building site development or for local
roads and streets. If the soil is used as sites for septic
tank absorption fields, ground water pollution is a
hazard. Because of rapid or very rapid permeability, the
soil readily absorbs but does not adequately filter the
effluent.

The Merrimac soil is well suited to lawns,
landscaping, and vegetable gardens. Moderate irrigation
is needed during dry periods because the soil is
droughty.

The Merrimac soil has not been assigned to a
capability subclass.

MoB—Montauk fine sandy loam, 3 to 8 percent
slopes. This is a very deep, gently sloping, well drained
soil on lower side slopes on uplands. Areas of the soil
are oval or irregular in shape and range from 6 to 100
acres.

Typically, the surface layer is very dark grayish
brown fine sandy loam about 4 inches thick. The subsoil
is about 25 inches thick. It is dark yellowish brown fine
sandy loam in the upper part and yellowish brown and
light olive brown fine sandy loam and sandy loam in the
lower part. The substratum is firm, olive loamy sand to
a depth of 80 inches or more.

Included with this soil in mapping are small areas of
Canton and Paxton soils in positions on the landscape
similar to those of the Montauk soil. Also included, in
low areas, are small areas of Scituate soils. Also
included are areas of soils where stones 10 to 24
inches in diameter cover 1 to 15 percent of the surface.
Included areas make up about 15 percent of this map
unit,
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Soil properties:

Permeability: Moderate or moderately rapid in the
surface layer and the subsoil and moderately slow
or slow in the substratum.

Available water capacity: Moderate.

Soil reaction: Extremely acid to moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: 2 to 2.5 feet.

Hydrologic group: C.

Most areas of this soil are woodland. Some areas are
used as cropland and pastureland. Some areas are
used as individual homesites.

This soil is very well suited to cultivated crops and
pasture and to use as orchards. Farming on the contour
or across the slope, stripcropping, cover crops, and
crop rotations help to reduce runoff and to control
erosion. In pasture management, preventing
overgrazing protects the hardiness and density of
desirable plants and helps to control erosion. The soil is
generally on hills where air drainage is good and where
fruit crops are protected from frost.

Potential productivity for northern red oak on this soil
is moderately high. The soil is easily managed for
woodland. The high productivity of the soil allows
intensive management for either hardwoods or conifers.
Plant competition at regeneration is moderate if conifers
are grown. Thinning crowded stands to accepted
standard stocking levels allows more vigorous growth.
Shelterwood cutting, seed-tree cutting, and clearcutting
help to establish natural regeneration or to provide
suitable planting sites. Removing or controlling
competing vegetation allows best growth of newly
established seedlings. Pruning helps to imnrove the
quality of white pine.

The seasonal high water table during winter and
spring is a limitation to use of this soil as sites for
dwellings with basements and for small commercial
buildings. Tile drains around foundations help to remove
excess subsurface water. Constructing roads on well
compacted, coarse textured base material and providing
adequate side ditches and culverts help to protect them
from damage by the seasaonal high water table and
potential frost action.

If the soil is used as sites for septic tank absorption
fields, slow permeability restricts the soil from readily
absorbing the effluent. Installing a drain field that is
larger than average helps to overcome this limitation.
Some areas of this map unit have included soils that
have suitable permeability.

This soil is in capability subclass lle.
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MoC—Montauk fine sandy loam, 8 to 15 percent
slopes. This is a very deep, strongly sloping, well
drained soil on the sides of upland hills. Areas of this
soil are oval or irregular in shape and range from 6 to
40 acres.

Typically, the surface layer is very dark grayish
brown fine sandy loam about 4 inches thick. The subsoil
is about 25 inches thick. It is dark yellowish brown fine
sandy loam in the upper part and yellowish brown and
light olive brown fine sandy loam and sandy foam in the
lower part. The substratum is firm, olive loamy sand to
a depth of 60 inches or more.

Included with this soit in mapping are small areas of
Canton and Paxton soils in positions on the landscape
similar to those of the Montauk soil. Also included are
areas of Scituate soils along drainageways and on
benches on the sides of hills. Also included are areas of
soils where stones 10 to 24 inches in diameter cover 1
to 15 percent of the surface. Included areas make up
about 15 percent of this map unit.

Soil properties:

Permeability: Moderate or moderately rapid in the
surface layer and the subsoil and moderately slow
or slow in the substratum.

Available water capacity: Moderate.

Soil reaction: Extremely acid to moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: 2 to 2.5 feet.

Hydrologic group: C.

Most areas of this soil are woodland. Some areas are
used as cropland and pastureland. Some areas are
used as individual homesites.

This soil is suited to cultivated crops and pasture and
to use as orchards. Farming on the contour or across
the slope, stripcropping, diversions, cover crops, and
crop rotations help to reduce runoff and to control
erosion. In pasture management, preventing
overgrazing protects the hardiness and density of
desirable plants and helps to control erosion. The soil is
generally on hills where air drainage is good and where
fruit crops are protected from frost.

Potential productivity for northern red oak on this soil
is moderately high. The erosion hazard is a
management concern, especially in disturbed areas,
such as skid trails, landings, and access roads.
Constructing access roads and trails with grades
between 2 and 10 percent and installing water bars will
help to control erosion. Minimizing soil disturbance and
retaining the sponge-like mulch of leaves help to absorb
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precipitation, to reduce runoff, and to control erosion.
Plant competition at the time of regeneration is
moderate if conifers are grown. Thinning crowded
stands to accepted standard stocking levels allows
more vigorous growth. Shelterwood cutting, seed-tree
cutting, and clearcutting help to establish natural
regeneration or to provide suitable planting sites.
Removing or controlling competing vegetation allows
best growth of newly established seedlings. Pruning
helps to improve the quality of white pine.

The seasonal high water table in winter and spring is
a limitation to use of the soil as sites for dwellings with
basements and small commercial buildings. Tile drains
around foundations help to lower the seasonal high
water table. Land shaping is needed in some areas.
Designing lots to drain surface water away from
buildings also helps to protect the interior from damage
by the seascnal high water table.

Slope, the seasonal high water table, and potential
frost action are the main limitations for road
construction. Constructing roads on the contour, if
possible. and planting roadbanks to well adapted
grasses help to control erosion. Constructing roads on
well compacted, coarse textured base material and
providing adequate side ditches and culverts help to
prevent the damage to pavement by the seasonal high
water table and potential frost action.

If the soil is used as sites for septic tank absorption
fields, the slow permeability restricts the soil from
readily absorbing the effluent. Installing a drain field that
is larger than average helps tc overcome this limitation.
Some areas of this map unit have included soils that
have suitable permeability.

This soil is in capability subclass llle.

MsB—Montauk fine sandy loam, 3 to 8 percent
slopes, extremely stony. This is a very deep, gently
sloping, well drained soil on the tops of hills on uplands.
Areas of the soil are oval or irregular in shape and
range from 6 to 80 acres. Stones and boulders 10 to 36
inches in diameter cover 1 to 15 percent of the surface.

Typically, the surface layer is very dark grayish
brown fine sandy loam about 4 inches thick. The subsaoil
is about 25 inches thick. it is dark yellowish brown fine
sandy loam in the upper part and yellowish brown and
light olive brown fine sandy loam and sandy loam in the
lower part. The substratum is firm, olive loamy sand to
a depth of 60 inches or more.

Included with this soil in mapping are small areas of
extremely stony Canton soils and extremely stony
Paxton soils in positions on the landscape similar to
those of the Montauk soil. Also included, in low areas,
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are extremely stony Scituate soils. Included areas make
up about 15 percent of this map unit.

Soil properties:

Permeability: Moderate or moderately rapid in the
surface layer and the subscil and moderately slow
or slow in the substratum.

Available water capacity. Moderate.

Soil reaction: Extremely acid to moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: 2 to 2.5 feet.

Hydrologic group: C.

Maost areas of this soil are woodland. Some areas are
cropland or pasture. Some areas are used as individual
homesites.

Unless the stones on the surface are removed, this
soil is poorly suited to cultivated crops. The soil is
suited to pasture and to use as orchards, but stones on
the surface make it difficult to operate conventional
farming equipment.

Potential productivity for northern red oak on this soil
is moderately high. Management concerns are large
stones and boulders on the surface and plant
competition. The large surface stones and boulders
generally limit the use of harvesting and planting
equipment. In some areas hand-planting of trees is
needed. Thinning crowded stands to accepted standard
stocking levels allows more vigorous growth. In thinning
operations it is important to remove diseased, poorly
formed, and otherwise undesirable trees. Shelterwood
cutting, seed-tree cutting, and clearcutting help to
establish natural regeneration or to provide suitable
planting sites. Removing or controlling competing
vegetation allows best growth of newly established
seedlings.

The seasonal high water table in winter and spring is
a limitation to use of these scils as sites for dwellings
with basements and small commercial buildings. Tile
drains around foundations help to lower the seasonal
high water table. Constructing roads on well compacted,
coarse textured base material and providing adequate
side ditches and culverts help to prevent the damage to
pavement by the seasonal high water table and
potential frost action. If the soil is used as sites for
septic tank absorption fields, slow permeability restricts
it from readily absorbing the effluent. Installing a drain
field that is larger than average helps to overcome this
limitation. Some map units have included soils that
have suitable permeability.

This soil is in capability subclass Vls.
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MsC—Montauk fine sandy loam, 8 to 15 percent
slopes, extremely stony. This is a very deep, strongly
sloping. well drained soil on the sides of upland hills.
Areas of the soil are oval or irregular in shape and
range from 6 to 60 acres. Stones and boulders 10 to 36
inches in diameter cover 1 to 15 percent of the surface.

Typically, the surface layer is very dark grayish
brown fine sandy loam about 4 inches thick. The subsolil
is about 25 inches thick. It is dark yellowish brown fine
sandy loam in the upper part and yellowish brown and
light olive brown fine sandy loam and sandy loam in the
lower part. The substratum is firm, olive loamy sand to
a depth of 60 inches or more.

Included with this soil in mapping are small areas of
extremely stony Canton soils and extremely stony
Paxton soils in pesitions on the landscape similar to
those of the Montauk soil. Also included are small areas
of extremely stony Scituate soils along drainageways
and on benches on the sides of hills. Included areas
make up about 15 percent of this map unit.

Soil properties:

Permeability: Moderate or moderately rapid in the
surface layer and the subsoil and moderately slow
or slow in the substratum.

Available water capacity: Moderate.

Soil reaction: Extremely acid to moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: 2 to 2.5 feet.

Hydrologic group: C.

This soil is very poorly suited to cultivated crops
because of slope and stones an the surface. It is fairly
suited to pasture, but stones on the surface limit
pasture maintenance.

Potential productivity for northern red oak on this sail
is moderately high. Management concerns are the large
stones and boulders on the surface and plant
competition. The large surface stones and boulders
generally limit the use of harvesting and planting
equipment. In some areas hand-planting of trees is
needed. Thinning crowded stands to accepted standard
stocking levels allows more vigorous growth. In thinning
operations it is important to remove diseased, poorly
formed, and otherwise undesirable trees. Shelterwood
cutting, seed-tree cutting, and clearcutting help to
establish natural regeneration or to provide suitable
planting sites. Removing or controlling competing
vegetation allows best growth of newly established
seedlings.

The seasonal high water table in winter and spring is
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a limitation to use of this soil as sites for dwellings with
basements and small commercial buildings. Tile drains
around foundations help to lower the seasonal high
water table. Landscaping designed to d. ..n surface
water away from buildings also helps to prevent
damage to the interior by the seasonal high water table.
The large stones in the soil generally hinder excavation
operations. Constructing roads on the contour, if
possible, and planting roadbanks to well adapted
grasses help to control erosion. The large stones in the
soil generally hinder road construction. If the soil is
used as sites for absorption fields, slow permeability
restricts it from readily absorbing the effluent. Installing
a drain field that is larger than average helps to
overcome this limitation. Some map units have included
soils that have suitable permeability. Large stones in
the soil generally limit installation of the drain fields.
This soil is in capability subclass Vls.

NpB—Newport silt loam, 3 to 8 percent slopes.
This is a very deep, gently sloping, well drained soil on
top of hills in the Boston Basin and along the Plymouth
County line. Areas are oval and range from 6 to 30
acres in size.

Typically, the surface layer is dark brown silt loam
about 9 inches thick. The subsoil is light olive brown silt
loam about 17 inches thick. The substratum is firm, light
yellowish brown silt loam to a depth of 60 inches or
more. In many areas the coarse fragments in the soil
are 50 to 75 percent, by volume, flat, dark gray shale
and slate and are 1 to 15 inches long.

Included with this soil in mapping are small areas of
Paxton soils in positions on the landscape similar to
those of the Newport soil. Also included are small areas
of Pittstown soils in low, flat areas or depressions. Also
included are small areas of Udorthents, loamy, where
the Newport soil has been cut away or covered with
more than 20 inches of loamy fill material. Also included
are a few small areas of Urban land. Included soils and
areas of Urban land make up about 10 percent of this
map unit.

Soil properties:

Permeability: Moderate in the surface layer and the
subsoil and slow in the substratum.

Available water capacity: Moderate.

Soil reaction: Very strongly acid to moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: 1.5 to 2.5 feet.

Hydrologic group: C.
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Most areas of this soil are used for parks and
playgrounds. Some areas are used as sites for
buildings.

This soil is very well suited to cultivated crops, hay,
and pasture, and to use as orchards. Erosion is a
hazard and is the main management concern. Contour
tillage, stripcropping. cover crops, and grasses and
legumes in the cropping system help to reduce runoff
and to control erosion.

Potential productivity for northern red oak on this soil
is moderately high. The soil is easily managed for
woodland. The high productivity of the soil justifies
intensive management for either hardwoods or conifers.
Plant competition at regeneration is moderate if conifers
are grown. Thinning crowded stands to accepted
standard stocking levels allows more vigorous growth.
Shelterwood cutting, seed-tree cutting, and clearcutting
help to establish natural regeneration or to provide
suitable planting sites. Removing or controlling
competing vegetation allows best growth of newly
established seedlings. Pruning helps to improve the
quality of white pine.

Constructing buildings with the lower or basement
level above the seasonal high water table helps to
prevent the damage to the interior by the seasonal high
water table. Constructing roads on well compacted,
coarse textured base material and providing adequate
side ditches and culverts help to prevent the damage to
the pavement by the seasonal high water table and
frost action. If the soil is used as sites for septic tank
absorption fields, slow permeability restricts it from
readily absorbing the effluent. Installing a drain field
larger than average helps to overcome this limitation.
Where suitable outlets are available, curtain drains
around the absorption field help to lower the seasonal
high water table.

This soil is in capability subclass lle.

NpC—Newport silt loam, 8 to 15 percent slopes.
This is a deep, strongly sloping, well drained soil on
side slopes of upland hills in the Boston Basin and
along the Plymouth County line. Areas are oval and
range from 6 to 30 acres.

Typically. the surface layer is dark brown silt loam
about 7 inches thick. The subsoil is light olive brown silt
loam about 17 inches thick. The substratum is firm, light
yellowish brown silt loam to a depth of 60 inches or
more. In many areas the coarse fragments in the soil
are commonly 50 to 75 percent, by volume, flat, dark
gray shale and slate and are 1 to 15 inches long.

Included with this soil in mapping are small areas of
Paxton soils in positions on the landscape similar to
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those of the Newport soil. Also included are small areas
of Pittstown soils in depressions. Also included are
small areas of Udorthents, loamy, where Newport soils
have been cut away or covered with more than 20
inches of loamy fill material. Also included are a few
small areas of Urban land where the soil is covered with
impervious surfaces, such as pavement or buildings.
Included soils and areas of Urban land make up about
15 percent of this map unit.

Soil properties:

Permeability: Moderate in the surface layer and the
subsoil and slow in the substratum.

Available water capacity: Moderate.

Soil reaction: Very strongly acid to moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: 1.5 to 2.5 feet.

Hydrologic group: C.

Most areas of this soil are used for parks and
playgrounds.

This soil is well suited to lawns, landscaping,
cultivated crops, hay, and pasture and to use as
orchards. Erosion is a hazard and is the main
management concern. Contour tillage, stripcropping,
diversions, cover crops, and grasses and legumes in
the cropping system help to reduce runoff and to control
erosion.

Potential productivity for northern red oak on this soil
is moderately high. The soil is easily managed for
woodiand use. The high productivity of this soil justifies
intensive management for either hardwoods or conifers.
Plant competition at regeneration is moderate if conifers
are grown. Thinning crowded stands to accepted,
standard stocking levels allows more vigorous growth.
Shelterwood cutting, seed-tree cutting, and clearcutting
help to establish natural regeneration or to provide
suitable planting sites. Removing or controlling
competing vegetation allows best growth of newly
established seedlings. Pruning helps to improve the
quality of white pine.

Tile drains around foundations help to lower the
seasonal high water table. Land shaping is needed in
some areas. Designing lots to drain surface water away
from buildings also helps protect the interior from
damage by the seasonal high water table. Slope, the
seasonal high water table, and potential frost action are
the main limitations for road construction. Constructing
roads on the contour, if possible, and planting
roadbanks to well adapted grasses help to control
erosion. Constructing roads on well compacted, coarse
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textured base material and providing adequate side
ditches and culverts help to prevent the damage to the
pavement by the seasonal high water table and
potential frost action.

If the soil is used as sites for septic tank absorption
fields, slow permeability of the soil restricts it from
readily absorbing the effluent. Installing a drain field that
is larger than average helps to overcome this limitation.
Where a vegetative cover cannot be maintained during
construction, sediment and erosion control structures
help to controfl erosion.

This soil is in capability subclass llle.

NpD—Newport silt loam, 15 to 25 percent slopes.
This is a deep, moderately steep, well drained soil on
side slopes of hills in the Boston Basin and along the
Plymouth County line. Areas are long and narrow and
range from 6 to 50 acres in size. Some of the areas are
on eroded slopes that have been revegetated.

Typically. the surface layer is dark brown silt loam
about 5 inches thick. The subsoil is light olive brown silt
loam about 17 inches thick. The substratum is firm, light
yellowish brown silt loam to a depth of 60 inches or
more. In many areas the coarse fragments in the soil
are 50 to 75 percent, by volume, flat, dark gray shale
and slate and are 1 to 15 inches long.

Included with this soil in mapping are small areas of
Paxton soils in positions on the landscape similar to
those of the Newport soil. Also included are a few small
areas of Urban land where the soil is covered with
impervious surfaces, such as pavement or buildings.
Included soils and areas of Urban land make up about
15 percent of this map unit.

Soil properties:

Permeability. Moderate in the surface layer and the
subsoil and slow in the substratum.

Available water capacity. Moderate.

Soil reaction: Very strongly acid to moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: 1.5 to 2.5 feet.

Hydrologic group: C.

Most areas of this soil are used as individual
homesites. Other areas are used for parks and
playgrounds.

This soil is poorly suited to cultivated crops, hay, or
pasture because of slope and the ergsion hazard. A
permanent vegetative cover is needed to control
erosion, especially on the Boston Harbor Islands, where
the soil is exposed to wave action.
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Potential productivity for northern red oak on this soil
is moderately high. Management concerns are slope
and the hazard of erosion. Plant competition is
moderate if conifers are grown. Constructing access
roads and trails with grades between 2 and 10 percent
and installing water bars help to control erosion.
Minimizing soil disturbance and retaining the sponge-
like mulch of leaves help to reduce runoff and to control
erosion. Thinning crowded stands to accepted standard
stocking levels allows more vigorous growth. In thinning
operations it is important to remaove diseased, poorly
formed, and otherwise undesirable trees. Shelterwood
cutting, seed-tree cutting, and clearcutting help to
establish natural regeneration or to provide suitable
planting sites. Removing or controlling competing
vegetation allows best growth of newly established
seedlings.

Tile drains around building foundations help to lower
the seasonal high water table. In some areas extensive
land shaping is needed because of slope. Landscaping
designed to drain surface water away from buildings
also prevents damage to the interior by the seasonal
high water table. Slope, the seasonal high water table,
and potential frost action are the main limitations for
road construction. Constructing roads on the contour, if
possible, and planting roadbanks 1o well adapted
grasses help to control erosion. Constructing roads on
well compacted, coarse textured base material and
providing adequate side ditches and culverts help to
prevent the damage to pavement by the seasonal high
water table and potential frost action.

Slope and permeability are limitations to use of the
soil as sites for septic tank absorption fields. Unless the
absorption fields have expensive and elaborate design,
the effluent will rise to the surface. Soils that are better
suited to use as sites for septic tank absorption fields
are generally nearby.

This soil is in capability subclass [Ve.

NuC—Newport-Urban land complex, 3 to 15
percent slopes. This map unit consists of very deep,
gently sloping and strongly sloping, well drained soil
and areas of Urban land on hills in the Boston Basin. In
a typical area it is about 50 percent Newport soil, 40
percent Urban land, and 10 percent other soils. The
Newport soil and areas of Urban land are in such an
intricate pattern that it was not practical to separate
them at the scale used for mapping. Areas are oval in
shape and range from 10 to 500 acres.

Typically, the surface layer of the Newport soil is
dark brown silt loam about 9 inches thick. The subsail is
light olive brown silt loam about 17 inches thick. The
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substratum is firm, light yellowish brown silt loam to a
depth of 60 inches or more. In many areas the coarse
fragments in the soil are 50 to 75 percent, by volume,
flat. dark gray shale and slate and are 1 to 15 inches
fong.

Urban land consists of areas where the original soil
has been covered with impervious surfaces, such as
asphalt, concrete, and buildings. In most cases the
underlying soil has been cut away or covered by fill
from surrounding areas of the Newport soil.

Included with this unit in mapping are small areas of
Paxton soils in positions on the landscape similar to
those of the Newport soil. Also included are Pittstown
soils in low, flat areas or depressions. Also included are
small areas of Udorthents, loamy, where the Newport
soil has been cut away or covered with 20 inches or
more of loamy fill material. Included areas make up
about 10 percent of the map unit.

Soil properties:

Permeability. Moderate in the surface layer and the
subsoil and slow in the substratum.

Available water capacity: Moderate.

Soil reaction: Very strongly acid to moderately acid
throughout.

Depth to bedrock. More than 60 inches.

Depth to the seasonal high water table: 1.5 to 2.5 feet.

Hydrologic group: C.

The mapped areas of this complex are in residential
and commercial uses.

It the Newport soil is used as sites for septic tank
absorption fields, the slow permeability of the
substratum restricts it from readily absorbing the
effluent. Installing a drain field that is larger than
average helps to overcome this limitation. Tile drains
around building foundations help to lower the seasonal
high water table. Designing lots to drain surface water
away from buildings helps to prevent damage to the
structural interior by the seasonal high water table.
During construction, minimizing the exposed soil area
helps to control erosion. Hay bale barriers, sediment
basins, and other erosion control measures also help to
control erosion. Lawns, landscape planting, and
gardens are easily established and maintained on the
Newport soil.

This soil has not been assigned to a capability
subclass.

PaB-—-Paxton fine sandy loam, 3 to 8 percent
slopes. This is a deep, gently sloping, well drained soil
on the top of upland hills. The soil is in oval-shaped
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areas that range from 6 to 100 acres. Slopes are
smooth and slightly convex.

Typically, the surface layer is very dark brown fine
sandy loam about 5 inches thick. The subsoil is about
24 inches thick. It is yellowish brown fine sandy loam in
the upper part and brownish yellow gravelly fine sandy
loam in the lower part. The substratum is extremely firm
and brittle, grayish brown gravelly sandy loam to a
depth of 60 inches or more. In some areas the soil has
a redder hue throughout.

Included with this soil in mapping are small areas of
Montauk soils where slopes are irregular. Also included
are small areas of Charlton soils in positions on the
landscape similar to those of the Paxton soils. Also
included are small areas of Woodbridge and Ridgebury
soils in lower areas and in depressions. Also included
are areas where stones 10 to 24 inches in diameter
cover 1 to 15 percent of the surface. Included soils
make up about 15 percent of this map unit.

Soil properties:

Permeability: Moderate in the surface layer and the
subsoil and slow or very slow in the substratum.

Available water capacity: Moderate.

Soil reaction: Very strongly acid to moderately acid
throughout.

Depth to bedrock: Mare than 60 inches.

Depth to the seasonal high water table: 1.5 to 2.5 feet.

Hydrologic group: C.

Some areas of this soil are woodland. Some areas
are used as individual homesites. A few areas are used
as cropland and pastureland.

This soil is very well suited to cultivated crops, hay,
and pasture and to use as orchards. Farming on the
contour, stripcropping, cover crops, and grasses and
legumes in the cropping system help to reduce runoff
and to control erosion. Crop production is generally the
best use of the soil. The soil is on hills where air
drainage is good and where fruit crops are protected
from frost.

Potential productivity for northern red oak on this soil
is moderate. The soil is easily managed for woodland
use. The high productivity of the soil justifies intensive
management for either hardwoods or conifers. Plant
competition at the time of regeneration is moderate if
conifers are grown. Thinning crowded stands to
accepted standard stocking levels allows more vigorous
growth. Shelterwood cutting, seed-tree cutting, and
clearcutting help to establish natural regeneration or to
provide suitable planting sites. Removing or controlling
competing vegetation allows best growth of newly
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established seedlings. Pruning helps to improve the
quality of white pine.

Constructing buildings with the lower or basement
level above the seasonal high water table helps to
prevent the damage to the interior by the seasonal high
water table. Constructing roads on well compacted,
coarse textured base material and providing adequate
side ditches and culverts help to prevent damage to the
pavement by the seasonal high water table and
potential frost action.

If the soil is used as sites for septic tank absorption
fields, slow or very slow permeability restricts it from
readily absorbing the effluent. Installing a drain field
larger than average helps to overcome this limitation.
Where suitable outlets are available, curtain drains
around the absorption field help to lower the seasonal
high water tabie.

This soil is in capability subclass lle.

PaC—Paxton fine sandy loam, 8 to 15 percent
slopes. This is a very deep, sloping, well drained soil
on the sides of upland hills. The soil is in oval and
irregularly shaped areas that range from 6 to 30 acres.
Slopes are smooth and slightly convex.

Typically, the surface layer is very dark brown fine
sandy loam about 5 inches thick. The subsoil is about
24 inches thick. It is yellowish brown fine sandy foam in
the upper part and brownish yellow gravelly fine sandy
loam in the lower part. The substratum is extremely firm
and brittle, grayish brown gravelly sandy loam to a
depth of 60 inches or more. In some areas the soil has
a redder hue throughout.

Inciuded with this soil in mapping are areas of
Charlten and Montauk soils in positions on the
landscape similar to those of the Paxton soil. Also
included are areas of Woodbridge soils along
drainageways and on benches on the sides of hills.
Also inciuded are areas where stones 10 to 24 inches
in diameter cover 1 to 15 percent of the surface.
Included soils make up about 15 percent of this map
unit.

Scil properties:

Permeability: Moderate in the surface layer and the
subsoil and slow or very slow in the substratum.

Available water capacity: Moderate.

Soil reaction: Very strongly acid to moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table. 1.5 to 2.5 feet.

Hydrologic group: C.
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Most areas of this soil are woodland. Some areas are
used as individual homesites. A few areas are used as
cropland or pastureland.

This soil is well suited to cultivated crops, hay, and
pasture and to use as orchards. Farming on the
contour, stripcropping, diversions, cover crops, and
grasses and legumes in the cropping system help to
reduce runoff and to control erosion. This soil is on hills
where air drainage is good and where fruit crops are
protected from frost.

Potential productivity for northern red oak on this soil
is moderate. The soil is easily managed for woodland
use. The high productivity of this soil allows intensive
management for either hardwoods or conifers. Plant
competition at regeneration is moderate if conifers are
grown. Thinning crowded stands to accepted standard
stocking levels allows more vigorous growth.
Shelterwood cutting, seed-tree cutting, and clearcutting
help to establish natural regeneration or to provide
suitable planting sites. Removing or controlling
competing vegetation allows best growth of newly
established seedlings. Pruning helps to improve the
quality of white pine.

The seasonal high water table in winter and spring is
a limitation to use of this soil as sites for dwellings with
basements and small commercial buildings. Tile drains
around foundations help to lower the seasonal high
water table. Land shaping is needed in some areas.
Designing lots 1o drain surface water away from
buildings also helps to prevent the damage to the
interior by the seasonal high water table. Slope, the
seasonal high water table, and potential frost action are
the main limitations for road construction. Constructing
roads on the contour, if possible, and planting
roadbanks to well adapted grasses help to control
erosion. Constructing roads on well compacted, coarse
textured base material and providing adequate side
ditches and culverts help to prevent the damage to
pavement by the seasonal high water table and
potential frost action.

If the soil is used as sites for septic tank absorption
fields, slow or very slow permeability restricts it from
readily absorbing the effluent. Installing a drain field that
is larger than average helps to overcome this limitation.
Installing the distribution lines across the slope is
generally needed for proper operation.

This soil is in capability subclass llle.

PaD—Paxton fine sandy loam, 15 to 25 percent
slopes. This is a very deep, moderately steep, well
drained soil on the sides of upland hills. Areas of the
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soil are long and narrow or irregular in shape and range
from 6 to 20 acres. Slopes are smooth and convex.

Typically, the surface layer is very dark brown fine
sandy loam about 3 inches thick. The subsoil is about
24 inches thick. It is dark yellowish brown fine sandy
loam in the upper part and brownish yellow gravelly fine
sandy loam in the lower part. The substratum is
extremely brittle, grayish brown gravelly sandy loam to
a depth of 60 inches or more. In some areas the soil
has a redder hue throughout.

Included with this soil in mapping are small areas of
Charlton and Montauk soails in positions on the
landscape similar to those of the Paxton soil. Also
included are areas where stones 10 to 24 inches in
diameter cover 1 to 15 percent of the surface. Included
areas make up about 10 percent of this map unit.

Soil properties:

Permeability: Moderate in the surface layer and the
subsoil and slow or very slow in the substratum.

Available water capacity: Moderate.

Soil reaction: Very strongly acid to moderately acid
throughott.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: 1.5 to 2.5 feet.

Hydrolegic group: C.

Most areas of this soil are woodland. Some areas are
used as individual homesites.

This soil is poorly suited to cultivated crops because
of moderately steep slopes. It is fairly suited to pasture.
Erosion is a hazard, and preventing overgrazing is a
management concern. Restricting grazing during wet
periods helps to maintain plant densities, to reduce
surface compaction, and to control erosion.

Potential productivity for northern red oak on this soil
is moderate. Slope and the erosion hazard are the main
management concerns. Plant competition is moderate if
conifers are grown. Constructing access roads and
trails with grades between 2 and 10 percent and
installing water bars help to control erosion. Minimizing
soil disturbance and retaining the sponge-like mulch of
leaves help to reduce runoff and to control erosion.
Thinning crowded stands to accepted standard stocking
levels allows more vigorous growth. In thinning
operations it is important to remove diseased, poorly
formed, and otherwise undesirable trees. Shelterwood
cutting, seed-tree cutting, and clearcutting can be used
to establish natural regeneration or to provide suitable
planting sites. Removing or controlling competing
vegetation allows best growth of newly established
seedlings.

Soil Survey

Tile drains around building foundations help to lower
the seasonal high water table. Extensive land shaping
is needed in some areas because of slope.
Landscaping designed to drain surface water away from
buildings also helps to prevent the structural damage by
the seasonal high water table. Slope, the seasonal high
water table, and potential frost action are the main
limitations for road construction. Constructing roads on
the contour, if possible, and planting roadbanks to well
adapted grasses help to control erosion. Constructing
roads on well compacted, coarse textured base material
and providing adequate side ditches and culverts help
to prevent damage to the pavement by the seasonal
high water table and potential frost action.

Slope and slow or very slow permeability are
limitations to use of the soil as sites for septic tank
absorption fields. Unless the absorption field has an
expensive and elaborate design, the effluent will
surface.

This soil is in capability subclass Ve.

PbB—Paxton fine sandy loam, 3 to 8 percent
slopes, extremely stony. This is a very deep, gently
sloping, well drained soil on top of upland hills. The soil
is in oval and in irregularly shaped areas that range
from 6 to 100 acres. Slopes are smooth and slightly
convex. Stones 10 to 24 inches in diameter cover 1 to
15 percent of the surface.

Typically, the surface layer is very dark brown fine
sandy loam about 5 inches thick. The subsoil is about
24 inches thick. It is yellowish brown fine sandy loam in
the upper part and brownish yellow gravelly fine sandy
loam in the lower part. The substratum is extremely firm
and brittle, grayish brown gravelly sandy loam to a
depth of 60 inches or more. In some areas the soil has
a redder hue throughout.

Included with these soils in mapping are a few small
areas of extremely stony Montauk soils and Charlton
soils in positions on the landscape similar to those of
the Paxton soil. Also included are a few small areas of
extremely stony Woodbridge and Ridgebury soils in
lower areas and in depressions. Also included are areas
where stones cover less than 1 percent of the surface.
Included areas make up about 15 percent of this map
unit.

Soil properties:

Permeability: Moderate in the surface layer and the
subsoil and slow or very siow in the substratum.

Available water capacity: Moderate.

Soil reaction: Very strongly acid to moderately acid
throughout.
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Depth to bedrock: More than 60 inches.
Depth to the seasonal high water table: 1.5 to 2.5 feet.
Hydrologic group: C.

Most areas of this soil are woodland. Some areas are
used as individual homesites. A few areas are used as
pastureland or orchards.

This soil is poorly suited to cultivated crops unless
the stones are removed. The soil is fairly suited to
pasture and to use as orchards, but stones on the
surface limit the use of conventional farm equipment.
The soil is on hills where air drainage is good and
where fruit crops are protected from frost.

Potential productivity for northern red oak on this sail
s moderate. The soil is easily managed for woodland
use. The high productivity of this soil justifies intensive
management for either hardwoods or conifers. Plant
competition at regeneration is moderate if conifers are
grown. Thinning crowded stands to accepted standard
stocking levels allows more vigorous growth.
Shelterwood cutting, seed-tree cutting, and clearcutting
help to establish natural regeneration or to provide
suitable planting sites. Removing or controlling
competing vegetation allows best growth of newly
established seedlings. Pruning helps to improve the
quality of white pine.

Constructing buildings with the lower or basement
level above the seasonal high water table helps to
prevent damage to the interior by the seasonal high
water table. Large stones and boulders generally limit
excavation of foundations and roads. Constructing
roads on well compacted, coarse textured base material
and providing adequate side ditches and culverts help
to prevent the damage to pavement by the seasonal
high water table and potential frost action.

If the soit is used as sites for septic tank absorption
fields, slow or very slow permeability restricts it from
readily absorbing the effluent. Installing a drain field
larger than average helps to overcome this limitation. If
suitable outlets are available, curtain drains around the
absorption field help to lower the seasonal high water
table. Large stones in the soil generally limit installation
of distribution lines.

This soil is in capability subclass Vlis.

PbC—Paxton fine sandy loam, 8 to 15 percent
slopes, extremely stony. This is a very deep, strongly
sloping, well drained soil on tops and sides of upland
hills. The soil is in oval or irregularly shaped areas that
range from 6 to 100 acres. Stones 10 to 24 inches in
diameter cover 1 to 15 percent of the surface.

Typically, the surface layer is very dark brown fine
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sandy loam about 4 inches thick. The subsoil is about
24 inches thick. It is yellowish brown fine sandy loam in
the upper part and brownish yellow gravelly fine sandy
loam in the lower part. The substratum is extremely firm
and brittle, grayish brown gravelly sandy loam to a
depth of 60 inches or more. In some areas the soil has
a redder hue throughout.

Included with these soils in mapping are a few small
areas of extremely stony Montauk soils and Charlton
soils in positions on the landscape similar to those of
the Paxton soil. Also included are a few small areas of
extremely stony Woodbridge soils along drainageways
and on benches on sides of hills. Included areas make
up about 15 percent of the map unit.

Soil properties:

Permeability: Moderate in the surface layer and the
subsoil and slow or very slow in the substratum.

Available water capacity: Moderate.

Soil reaction: Very strongly acid to moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table. 1.5 to 2.5 feet.

Hydrologic group: C.

Most areas of this soil are woodland. Some areas are
used as individual homesites. A few areas are used as
pastureland or orchards.

This soil is very poorly suited to cultivated crops
because of siope and stones on the surface. It is suited
to pasture and orchards, but stones on the surface limit
the use of conventional farm equipment. It is on hills
where air drainage is good and where fruit crops are
protected from frost.

Potential productivity for northern red oak on this soil
is moderate. The soil is easily managed for woodland.
The high productivity of the soil allows intensive
management for either hardwoods or conifers. Plant
competition at regeneration is moderate if conifers are
grown. Thinning crowded stands to accepted standard
stocking levels allows more vigorous growth.
Shelterwood cutting, seed-tree cutting, and clearcutting
help to establish natural regeneration or to provide
suitable planting sites. Removing or controlling
competing vegetation allows best growth of newly
established seedlings. Pruning helps to improve the
quality of white pine.

Slope and large stones and boulders are the main
limitations to use of the soil as building sites. Land
shaping is needed and the large stones and boulders
hinder excavation operations. Buildings and lots
designed to conform to the natural slope of the land
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help to overcome the slope limitation and control
erosion in disturbed areas. Slope and large stones and
boulders are the main limitations for road construction.
Large amounts of cut and fill are generally needed, and
the large stones and boulders generally limit excavation
operations.

Slope and slow or very slow permeability are the
main limitations to use of the soil as sites for septic tank
absorption fields. The permeability restricts the soil from
readily absorbing the effluent. Installing a distribution
system that is larger than average across the slope
helps to overcome these limitations. The large stones in
the soil generally limit the installation of distribution
lines.

This soil is in capability unit Vlis.

PbD—Paxton fine sandy loam, 15 to 25 percent
slopes, extremely stony. This is a very deep,
moderately steep. well drained soil on tops and sides of
upland hills. The soil is in oval or irregularly shaped
areas that range from 6 to 100 acres. Stones 10 to 24
inches in diameter cover 1 to 15 percent of the surface.

Typically, the surface layer is very dark brown fine
sandy loam about 3 inches thick. The subsoil is about
24 inches thick. It is yellowish brown fine sandy loam in
the upper part and brownish yellow gravelly fine sandy
loam in the lower part. The substratum is extremely firm
and brittle. grayish brown gravelly sandy loam to a
depth of 80 inches or more. In some areas the soil has
a redder hue throughout.

Included with these soils in mapping are small areas
of Charlton soils and extremely stony Montauk soils in
positions on the landscape similar tc those of the
Paxton soil. Also included are areas of soils that have a
firm. loamy sand substratum. Included areas make up
about 10 percent of the map unit.

Soil properties:

Permeability: Moderate in the surface layer and the
subsoil and slow or very slow in the substratum.

Available water capacity. Moderate.

Soil reaction: Very strongly acid to moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: 1.5 to 2.5 feet.

Hydrologic group: C.

Most areas of this soil are woodland.

This soil is poorly suited to cultivated crops because
of slope and stones on the surface. It is fairly suited to
pasture. The main management concern is preventing
overgrazing. Restricted grazing during wet periods

Soil Survey

helps to maintain plant densities and to reduce surface
compaction. Large stones on the surface restrict the
use of conventional farm equipment.

Potential productivity for northern red oak on this soil
is moderate. Management concerns are slope and the
hazard of erosion. Plant competition is moderate if
conifers are grown. Constructing access roads and .
trails with grades between 2 and 10 percent and
installing water bars help to control erosion. Minimizing
soil disturbance and retaining the sponge-like mulch of
leaves help to reduce runoff and to control erosion.
Thinning crowded stands to accepted standard stocking
levels allows more vigorous growth. In thinning
operations it is important to remove diseased, poorly
formed. and otherwise undesirable trees. Shelterwood
cutting, seed-tree cutting, and clearcutting help to
establish natural regeneration or to provide suitable
planting sites. Removing or controlling competing
vegetation allows best growth of newly established
seedlings.

Slope and large stones and boulders are the main
limitations to use of the soil as building sites. Extensive
land shaping is needed, and large stones and boulders
generally limit excavation operations. Designing
buildings and lots to conform to the natural slope of the
land helps to overcome the slope limitation and to
control erosion in disturbed areas. Slope and the
presence of large stones and boulders are the main
limitations for road construction. Large amounts of cut
and fill are generally needed. The large stones and
boulders generally limit excavation operations.

Slope and slow or very slow permeability are
limitations to use of the soil as sites for septic tank
absorption fields. Permeability restricts the soil from
readily absorbing effluent. Unless expensive and
elaborate design is used, the effluent will surface. The
large stones in the soil generally limit the installation of
distribution lines. Soils that are better suited to use as
septic tank absorption fields are generally nearby.

This soil is in capability subclass Vlis.

Pr—Pits, quarry. This map unit consists of areas
that have been excavated for rock products mostly of
granite, diorite, and slate. The quarries are on upland
hills and typically have vertical rock walls along the
perimeter of the map units, on the working face. Map
units are round or rectangular in shape and range from
4 to 60 acres.

Pools of water are at the bottom of some quarries.
Piles of quarried and broken rock and piles of rock
fragments and rock dust are at the bottom of others.

Most areas of Pits, quarry, are used in a quarrying
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operation. A few small areas have been abandoned and
unreclaimed and are void of vegetation. Included in
mapping are small areas of Urban land and Udorthents.

Areas of Pits. quarry, are very poorly suited to most
uses. They require extensive site preparation and fill
before they can be used as individual homesites.

The lack of soil material and the difficulty of
excavation limit reclamation of these areas, and very
few have been reclaimed. The areas are poorly suited
to most uses because of exposed bedrock, a high
percentage of small stone fragments, and very low
available water capacity. Onsite investigation is needed
to determine the suitability of the unit for any proposed
use.

This map unit has not been assigned to a capability
subclass.

Ps—Pits, sand and gravel. This map unit consists of
excavations mainly in areas of gravelly and sandy
material. The pits were created when sand and gravel
were removed for construction purposes. The pits are 3
to 50 feet deep. The sides are typically steep. The floor
is level to rolling and varies with the underlying material
and the bedrock. Piles of stones and boulders are
commonly scattered over the pit floor. Included in
mapping are small pools of water or small areas of rock
outcrops. The excavations are commonly irregular in
shape. and vary with the deposits and the ownership
boundaries. The pits range from 2 to 100 acres.

These pits generally are not vegetated, although
some older ones have scattered shrubs, grasses, and
weeds. Most pits are droughty because of very low
available water capacity. Some pits have been
excavated to depths below the seasonal high water
table.

Areas of Pits, sand and gravel, are poorly suited to
farming and woodland use because of very low
available water capacity. They are also poorly suited to
use as habitat for wildlite, although some birds prefer to
nest in these areas.

Some areas of Pits. sand and gravel, are suitable for
residential and recreation development. Onsite
investigation is needed for any proposed use. If these
areas are used as sites for septic tank absorption fields,
ground water pollution is a hazard.

This map unit has not been assigned to a capability
subclass.

PtB—Pittstown silt loam, 2 to 8 percent slopes.
This is a very deep, gently sloping, moderately well
drained soil in flat areas or depressions of upland hills
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in the Boston Basin. Areas of the soil are rounded or
oval in shape and range from 6 to 30 acres.

Typically, the surface layer is very dark grayish
brown silt loam about 10 inches thick. The subsoil is
light olive brown silt toam about 20 inches thick. In the
lower part it has distinct mottles. The substratum is firm,
mottled. grayish brown silt loam to a depth of 60 inches
or more. In a few places the subsoil and the substratum
have more clay and are sticky when wet. Fragments of
flat, dark gray shale and slate 1 to 15 inches long make
up 50 to 75 percent, by volume, of the coarse
fragments in the soil.

Included with this soil in mapping are small, more
sloping areas of Newport soils. Also included are small
areas of Udorthents, loamy, where the Pittstown soil
has been cut away or covered with more than 20 inches
of foamy fill material. Included areas make up about 20
percent of the map unit.

Soil properties:

Permeability: Moderate in the surface layer and the
subsoil and slow in the substratum.

Available water capacity: Moderate.

Soil reaction: Strongly acid or moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: 1.5 to 2.5 feet.

Hydrologic group: C.

Most areas of this soil are used as sites for parks or
public institutions. Some areas are used as individual
homesites. A few areas are used as community
vegetable gardens.

This soil is well suited to cultivated crops and
pasture. In some years the perched seasonal high
water table delays planting in spring or harvesting in
fall. Drainage is needed for best crop growth and the
most efficient use of machinery. The firm, compact
substratum limits the installation of effective drainage
systems. Cover crops and crop rotations help to reduce
runoff and to control erosion. Proper stocking rates,
timely grazing, and restricted use during wet periods
help to maintain desirable pasture plant species.

Potential productivity for northern red oak on this soil
is moderately high. The soil is easily managed for
woodland use. The high productivity of this soil justifies
intensive management for either hardwoods or conifers.
Plant competition at regeneration is moderate if conifers
are grown. Thinning crowded stands to accepted
standard stocking levels allows more vigorous growth.
Shelterwood cutting, seed-tree cutting, and clearcutting
can be used to establish natural regeneration or to
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provide suitable planting sites. Removing or controlling
competing vegetation allows best growth of newly
established seedlings. Pruning helps to improve the
quality of white pine.

Constructing buildings without basements, above the
seasonal high water table, helps to prevent the damage
to the interior by the seasonal high water table. Tile
drains around foundations help to lower the seasonal
high water table. Landscaping designed to drain surface
water away from buildings and use of sump pumps in
basements also help to prevent the damage to the
interior by the seasonal high water table. Constructing
roads on well compacted, coarse textured base material
helps to protect the pavement from potential frost
action.

The seascnal high water table and permeability are
the main limitations to use of the soil as sites for septic
tank absorption fields. Placing distribution lines in a
mound of more suitable fill material helps to overcome
these limitations. Erosion is a severe hazard;
consequently, a vegetative cover is needed. Hay bale
dams and sediment basins also help to reduce runoff
and to control erosion if the soil is exposed during
construction.

This soil is well suited to lawns, landscaping, and
gardens. The seasonal high water table generally limits
cultivation and restricts the use of machinery to late
spring and early fall.

This soil is in capability subclass lle.

Ra—Raynham silt loam. This is a very deep, nearly
fevel, poorly drained soil in low areas of glacial
lakebeds and outwash plains. Areas of the soil are oval
and irregular in shape and range from 6 to 30 acres.
Slopes range from 0 to 3 percent.

Typically, the surface layer is black silt loam about 8
inches thick. In the upper part the subsoil is grayish
brown silt loam about 5 inches thick. In the lower part it
is mottled, light olive gray silt loam about 19 inches
thick. The substratum is mottled, light olive gray very
fine sandy loam to a depth of 60 inches or more.

Included with this soil in mapping are small areas of
Birdsall scils in depressions. Also included are small
areas of Walpole soils in positions on the landscape
similar to those of the Raynham soil. Also included are
a few small areas of soils that have a dense, very
slowly permeable substratum. Included areas make up
about 25 percent of the map unit.

Soil properties:

Permeability: Moderately slow.
Available water capacity: High.

Soil Survey

Soil reaction: Strongly acid or moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to the seasonal water table: 0.5 foot to 2.0 feet.

Hydrologic group: C.

Most areas of this soil are woodland. Some areas are
open and idle. A few small areas are cropland.

This soil is fairly suited to cultivated crops if drainage
systems remove excess water. In undrained areas it is
better suited to midsummer and late summer pasture.
Mixing crop residue and manure into the plow layer
improves the tilth and increases the organic matter
content.

Potential productivity for red maple on this soil is
moderate. The main management concerns are the
seasonal high water table, high seedling mortality, and
the hazard of windthrow. Low soil strength limits the
use of equipment to periods when the soil is dry or
frozen. Thinning the stands helps to minimize windthrow
if residual stand density is at or slightly above standard
stocking levels and if changes in stand density are
limited to 30 percent or less.

Constructing buildings without basements, above the
seasonal high water table, helps to prevent damage to
the interior by the seasonal high water table. Tile drains
around foundations and the use of sump pumps in
basements help to lower the seasonal high water table.
Landscaping designed to drain surface water away from
buildings also helps to prevent damage to the interior
by the seasonal high water table. Constructing roads on
raised, coarse textured base material and providing
adequate side ditches and culverts help to protect the
roads from damage by the seasonal high water table
and potential frost action. The seasona! high water table
and permeability are the main limitations of the soil to
use as sites for septic tank absorption fields. Placing
distribution lines in a mound of more suitable fill
material helps to overcome these limitations.

This soil is in capability subclass IVw.

RdA—Ridgebury fine sandy loam, 0 to 5 percent
slopes. This is a very deep, nearly level and gently
sloping, poorly drained soil in depressions and along
drainageways, on uplands. Areas of the soil are
irregular or long and narrow in shape and range from 6
to 20 acres.

Typically, the surface layer is very dark brown fine
sandy loam about 10 inches thick. The subsoil is about
9 inches thick. It is dark brown fine sandy loam in the
upper part and mottied, grayish brown fine sandy loam
in the lower part. The substratum is very firm, mottled,
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light brownish gray fine sandy loam to a depth of 60
inches or more.

Included with this soil in mapping are smail areas of
Whitman soils in depressions and Scituate and
Woodbridge soils on low knolls. Included areas make
up about 15 percent of the map unit.

Soil properties:

Permeability: Moderate or moderately rapid in the
surface layer and the subsoil and slow or very slow
in the substratum.

Available water capacity: Moderate.

Soil reaction: Very strongly acid to moderately acid
throughout.

Depth to bedrock. More than 60 inches.

Depth to the seasonal high water table: 0 to 1.5 feet.

Hydrologic group: C.

Most areas of this soil are woodland. A few areas are
pastureland.

This soil is suited to cultivated crops and pasture.
The seasonal high water table is the main limitation.
The dense, compact substratum limits installation of
effective drainage systems.

Potential productivity for northern red oak on this soil
is moderate. Management concerns are the seasonal
high water table, high seedling mortality, and the hazard
of windthrow. Low soil strength limits the use of
equipment to periods when the soil is dry or frozen.
Thinning the stands helps to minimize windthrow if
residual stand density is at or slightly above standard
stocking levels and if changes in stand density are
limited to 30 percent or less.

Constructing buildings without basements, above the
seasonal high water table, helps to prevent the damage
to the interior by the seasonal high water table. Tile
drains around foundations and the use of sump pumps
in basements help to lower the seasonal high water
table. Landscaping designed to drain surface water
away from buildings also helps to prevent the damage
to the interior by the seasonal high water table.
Constructing roads on raised, coarse textured base
material and providing adequate side ditches and
culverts help to prevent the damage to roads by the
seasonal high water table and potential frost action. The
seasonal high water table and slow or very slow
permeability are the main limitations of the soil to use
as sites for septic tank absorption fields. Placing
distribution lines in a mound of more suitable fill
material helps to overcome these limitations.

This soil is in capability subclass Iliw.

51

RgB—Ridgebury fine sandy loam, 2 to 8 percent
slopes, extremely stony. This is a very deep, gently
sloping. poorly drained soil in depressions and along
drainageways on uplands. Areas of the soil are irregular
or long and narrow in shape and range from 6 to 40
acres. Stones and boulders 10 inches to 10 feet in
diameter cover 1 to 15 percent of the surface.

Typically, the surface layer is very dark brown fine
sandy lcam about 10 inches thick. The subsoil is about
9 inches thick. [t is dark brown fine sandy loam in the
upper part and mottled, grayish brown fine sandy loam
in the lower part. The substratum is very firm, mottled,
light brownish gray fine sandy loam to a depth of 60
inches or more.

Included with this soil in mapping are small areas of
extremely stony Whitman soils in depressions and
extremely stony Scituate scils and extremely stony
Woodbridge soils, on low knolls. Also included are
some areas of extremely stony Ridgebury soils with
slopes of more than 8 percent. Included areas make up
about 15 percent of the map unit.

Soil properties:

Permeability: Moderate to moderately rapid in the
surface layer and the subsoil and slow or very slow
in the substratum.

Available water capacity: Moderate.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: 0 to 1.5 feet.

Hydrologic group: C.

Most areas of this soil are woodland. A few areas are
pasturefand.

This soil is poorly suited to cultivated crops and
pasture because of the seasonal high water table and
stones and boulders on the surface.

Potential productivity for northern red oak on this soil
is moderate. Management concerns are the seasonal
high water table, high seedling mortality, and the hazard
of windthrow. Low soil strength limits the use of
equipment to periods when the soil is dry or frozen.
Thinning the stands helps to minimize windthrow if
residual stand density is at or slightly above standard
stocking levels and if changes in stand density are
limited to 30 percent or less.

Constructing buildings without basements, above the
seasonal high water table, helps to prevent the damage
to the interior by the seasonal high water table. Tile
drains around foundations and the use of sump pumps
in basements help to iower the seasonal high water
table. Landscaping designed to drain surface water
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away from buildings also helps to prevent the damage
to the interior by the seasonal high water table.
Constructing roads on raised, coarse textured base
material and providing adequate side ditches and
culverts help to prevent the damage to the pavement by
the seasonal high water table and potential frost action.
The seasonal high water table and slow or very slow
permeability are the main limitations to use of the soil
as sites for septic tank absorption fields. Placing
distribution lines in a mound of more suitable fill
material helps to overcome these limitations. Stones
and boulders on the surface hinder all excavation
operations.

This soil is in capability subclass Vlls.

Rm—Rippowam silt loam. This is a very deep,
nearly level. poorly drained sail on flood plains adjacent
to streams and rivers. Areas of the soil are irregular in
shape and range from 6 to 100 acres.

Typically, the surface layer is very dark grayish
brown silt loam about 10 inches thick. The substratum
is mottled and extends to a depth of 60 inches or more.
It is brown fine sandy loam in the upper part and
grayish brown, stratified medium and coarse sand in the
lower part. In many areas the surface layer has less sift
and more sand.

Included with this soil in mapping are small areas of
Saco soils along the edges of streams. Also included
are areas of soils that have more silt throughout than
the Rippowam soil. Also included are areas of better
drained soils in narrow bands in slightly higher, convex
positions. Included areas make up about 20 percent of
the map unit.

Soil properties:

Permeability. Moderate or moderately rapid in the
surface layer and the subsoil and rapid or very rapid
in the substratum.

Available water capacity: Moderate.

Soil reaction: Strongly acid to slightly acid throughout.

Depth to bedrock. More than 60 inches.

Depth to the seasonal high water table: O to 1.5 feet.

Hydrologic group: C.

Flooding: Frequent for brief periods.

Most areas of this soil are woodland or in marsh
grasses and sedges.

This soil is suited to cultivated crops and pasture if it
is drained. In undrained areas the soil is saturated by
the seasonal high water table through late spring and is
poorly suited to farming. The main conservation
practices needed include installing field drains where
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feasible, proper timing of farming operations, planting
water-tolerant plant species, and planting after spring
flooding.

Potential productivity for red maple on this soil is
moderate. Management concerns are the seasonal high
water table, high seedling mortality, and the hazard of
windthrow. Low soil strength limits the use of equipment
to periods when the soil is dry or frozen. Thinning the
stands helps to minimize windthrow if residual stand
density is at or slightly above standard stocking levels
and if changes in stand density are limited to 30 percent
or less.

This soil is generally not suitable to use as sites for
buildings and septic tank absorption fields because of
flooding and the seasonal high water table. Soils that
are better suited to these uses are generally nearby.
Constructing roads on raised, coarse textured fill
material and providing adequate side ditches and
culverts help to prevent the damage to pavement by
flooding.

This soil is in capability subclass IVw.

RoD—Rock outcrop-Hollis complex, 3 to 25
percent slopes. This map unit consists of areas of
exposed bedrock and nearly level to steep, shallow,
somewhat excessively drained Hollis soil (fig. 9). It is on
tops and along ridge lines of steep upland hills and in
coastal areas along Boston Bay. In a typical area it is
about 55 percent Rock outcrop, 40 percent Hollis soil,
and 5 percent other soils. The areas of exposed
bedrock and the Hollis soil in this map unit are
intermingled so closely that it was not practical to
separate them at the scale used for mapping. Areas of
the map unit are long and narrow or irregular in shape
and range from 5 to 200 acres.

Typically, the surface layer of the Hollis soil is black
fine sandy loam about 3 inches thick. The subsoil is
dark yellowish brown fine sandy loam about 11 inches
thick. Bedrock is at a depth of about 14 inches. In some
areas the substratum is yellowish brown fine sandy
loam. The bedrock is granite, basalt, diorite, or
conglomerate.

Included with this unit in mapping are small areas of
moderately deep, well drained soils on foot slopes and
very poorly drained Whitman and Swansea soils in
depressions. In some areas slopes range to as much as
45 percent. Included areas make up about 10 percent
of the map unit.

Sail properties of the Hollis soil:

Permeability: Moderate or moderately rapid throughout.
Available water capacity: Low.
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Figure 9.—An area of Rock outcrop-Hollis complex, 3 to 25 percent slopes, is in the foreground. In the background is an area of Newport-
Urban land complex, 3 to 15 percent slopes.

Soil reaction: Strongly acid or moderately acid.

Depth to bedrock: 10 to 20 inches.

Depth to the seasonal high water table: More than 6
feet.

Hydrologic group: C/D.

Most areas of the Hollis soil are woodland. Many
areas are used as parks and reservations. A few areas
are used for radio. TV, or microwave transmission
towers.

Extensive exposures of bedrock and the shallow
Hollis soil of this map unit are generally not suitable to

most uses. It is best suited to use as habitat for
woodland wildlife and to recreational use such as
hiking.

Potential productivity for northern red oak on this soil
is moderate. Management concerns are shallow depth
to bedrock and low available water capacity. Bedrock
outcrops restrict the use of equipment. Some areas are
suitable for hand-planting of trees.

The Hollis soil is generally not suitable for building
site development and for use as sites for septic tank
absorption fields. Areas that are better suited to these
uses are generally nearby.
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This Hollis soil is in capability subclass Vlis.

Sa—Saco silt loam. This is a very deep, nearly level,

very poorly drained soil on the lowest lying parts of
flood plains adjacent to streams and rivers. Areas of the
soil are irregular in shape and range from 6 to 250
acres.

Typically, the surface layer is 26 inches thick. It is
very dark grayish brown silt loam in the upper part and
black silt loam in the lower part. The substratum
extends to a depth of 60 inches or more. It is very dark
gray and grayish brown silt loam in the upper part and
grayish brown loamy fine sand in the lower part.

Included with this soil in mapping are small areas of
Freetown soils, ponded. and Rippowam, Scarboro, and
Swansea soils in similar positions on the landscape.
Included areas make up about 15 percent of the map
unit.

Soil properties:

Permeability: Moderate in the surface layer and the
subsoil and rapid in the substratum.

Available water capacity: High.

Soil reaction: Strongly acid or moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: 0 to 0.5 foot.

Hydrologic group. D.

Flooding: Frequent for long periods.

Most areas of this soil are used as habitat for
wetland wildlife and support a growth of sedges,
wetland shrubs. and grasses.

This soil is very poorly suited to crop production or
pasture because of flooding and the seasonal high
water table.

Potential productivity for eastern white pine on this
soil is moderately high. Management concerns are
flooding. the seasonal high water table, high seedling
mortality, and the hazard of windthrow. Some areas are
suitable for hand-planting of trees.

This soil is generally not suited to use as sites for
buildings and septic tank absorption fields because of
flooding and the seasonal high water table. Soils that
are better suited to these uses are generally nearby.
Constructing roads on raised, coarse textured fill
material and providing adequate side ditches and
culverts help to prevent damage to the pavement by
flooding.

This soil is best suited to use as habitat for wetland
wildlife. Extensive areas along the Charles and
Neponset Rivers are publicly owned and controlled and
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are used for hunting and other outdoor recreation.
This soil is in capability subclass Viw.

Sb—Scarboro and Birdsall soils. These are deep,
nearly level, very poorly drained soils in low, flat areas
and in depressions on glacial outwash plains and
terraces. Some areas are mostly Scarboro soils, some
are mostly Birdsall soils, and some areas consist of
both soils. Areas of these soils are irregular in shape
and range from 6 to 50 acres. The Scarboro and
Birdsall soils were mapped together because they are
similar in use and management. The total acreage of
this map unit is about 65 percent Scarboro soils, 15
percent Birdsall soils, and 20 percent other soils.
Slopes range from 0 to 3 percent.

Typically, the surface layer of the Scarboro soils is
black muck about 9 inches thick. The substratum is
gray coarse sand to a depth of 60 inches or more. In
some areas the substratum has more gravel or more
silt.

Typically, the surface layer of the Birdsall soils is
very dark gray very fine sandy loam about 8 inches
thick. The subsoil is very fine sandy loam about 8
inches thick. It is light olive gray in the upper part and is
gray and has faint mottles in the lower part. The
substratum is gray, stratified very fine sand and silt to a
depth of 60 inches or mare. In some areas the
substratum is greenish gray.

Included with this unit in mapping are small areas of
Swansea soils in landscape positions similar to those of
the Scarboro and Birdsall soils. Also included are small
areas of Raynham and Walpole soils in slightly higher,
convex positions. Included areas make up about 10
percent of the map unit.

Soil properties:

Permeability: Scarboro soils—Rapid or very rapid:
Birdsall soils—Moderately slow.

Available water capacity: Scarboro soils—Low; Birdsall
soils—High.

Soil reaction: Scarboro soils—Very strongly acid to
moderately acid throughout; Birdsall soils—Very
strongly acid to moderately acid throughout.

Depth to bedrock: Scarboro soils—More than 60 inches:
Birdsall soils—More than 60 inches.

Depth to the seasonal high water table: Scarboro soils—
1 foot above to 1 foot below the surface; Birdsall
soils—0 to 1.0 foot.

Hydrologic group: Both Scarboro and Birdsall soils—D.

Most areas of the soils in this unit are woodland. A
few areas have been drained and are used for pasture.
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A few other areas have been filled in and are used as
building sites.

These soils are poorly suited to cultivated crops and
pasture because of the seasona! high water table and
ponding.

Potential productivity for red maple on this soil is
moderate. Management concerns are excess soil
moisture, high seedling mortality, and the hazard of
windthrow. Low soil strength limits the use of equipment
to periods when the soils are very dry or frozen.
Thinning the stands helps to minimize windthrow if
residual stand density is at or slightly above standard
stocking levels and if changes in stand density are
limited to 30 percent or less. Some areas are suitable
for hand-planting of trees.

These soils are generally not suitable for use as sites
for buildings and for septic tank absorption fields
because of the seasonal high water table and ponding.
Soils that are better suited to these uses are generally
nearby. Constructing roads on raised, coarse textured
base material and providing adequate side ditches and
culverts help to prevent the damage to the pavement by
the seasonal high water table and potential frost action.

The Scarboro and Birdsall soils are in capability
subclass Vw.

ScB—Scio very fine sandy loam, 2 to 5 percent
slopes. This is a nearly level or gently sloping,
moderately well drained soil in slight depressions on
plains and on tops of low terraces along the Charles
and Neponset Rivers. Individual areas of this soil are
irregular in shape and range from about 5 to 20 acres.

Typically, the surface layer is dark grayish brown silt
loam about 9 inches thick. The subsoil is 14 inches
thick. It is light olive brown silt loam in the upper part
and mottled, olive silt loam in the lower part. The
substratum is mottled, olive silt loam to a depth of 60
inches or more. In some areas slopes are less than 2
percent. In a few areas the surface layer and the
subsoil have more sand.

Included with this soil in mapping are small areas of
Haven soils on subtle rises in the topography and
Sudbury soils in similar positions on the landscape.
Included soils make up about 20 percent of the map
unit.

Soil properties:

Permeability: Moderate.

Available water capacity.: Moderate.

Soil reaction: Very strongly acid to moderately acid
throughout.

Depth to bedrock: More than 60 inches.
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Depth to the seasonal high water table: 1.5 to 2.0 feet.
Hydrologic group: B.
Flooding: Occasional after periods of intense rainfall.

Most areas of this soil are abandoned cropland. A
few areas are woodland.

This soil is well suited to cultivated crops and
pasture. In some years the seasonal high water table
delays planting or harvesting. Drainage is needed for
maximum crop yields and efficient use of machinery.
Most forage grasses are suited to the undrained soil.

Potential productivity for northern red oak on this soil
is moderately high. The soil is easily managed for
woodland use. The high productivity of this soil justifies
intensive management for either hardwoods or conifers.
Plant competition at regeneration is moderate if conifers
are grown. Thinning crowded stands to accepted
standard stocking levels allows more vigorous growth.
Shelterwood cutting, seed-tree cutting, and clearcutting
help to establish natural regeneration or to provide
suitable planting sites. Removing or controlling
competing vegetation allows best growth of newly
established seedlings. Pruning helps to improve the
quality of white pine.

Constructing buildings without basements, above the
seasonal high water table, helps to protect the interior
from damage by the seasonal high water table. Tile
drains around foundations help to lower the seasonal
high water table. Landscaping designed to drain surface
water away from buildings and use of sump pumps in
basements also protect the interior from damage by the
seasonal high water table. Constructing roads on well
compacted, coarse textured base material helps to
protect pavement from damage by potential frost action.
The seasonal high water table is the main limitation to
use of the soil as sites for septic tank absorption fields.
Placing distribution lines in a mound of more suitable fill
material helps to overcome this limitation.

This soil is in capability subclass lle.

SeB—Scituate fine sandy loam, 3 to 8 percent
slopes. This is a very deep, gently sloping, moderately
well drained soil in low areas on tops, the lower slopes,
and depressions of uplands. Areas of the soil are
irregular in shape and range from 6 to 20 acres.

Typically, the surface layer is black fine sandy loam
about 5 inches thick. The subsoil is about 27 inches
thick. It is dark brown to dark yellowish brown sandy
loam in the upper part and mottled, light olive brown
gravelly loamy sand in the lower part. The substratum is
firm, mottled, grayish brown gravelly loamy sand to a
depth of 60 inches or more.
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Included with this soil in mapping are small areas of
Woodbridge soils in positions on the landscape similar
to those of the Scituate soils. Also included are small
areas of Ridgebury soils in depressions and Montauk
soils on knolls. Included areas make up about 15
percent of the map unit.

Soil properties:

Permeability: Moderate in the surface layer and the
subsoil and slow in the substratum.

Available water capacity: Moderate.

Soil reaction. Very strongly acid to moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: 1.5 to 2.5 feet.

Hydrologic group: C.

Most areas of this soil are woodland. Some areas are
used as cropland and pastureland. Some areas are
used as individual homesites.

This soil is very well suited to cultivated crops and
pasture. In some years the perched seasonal high
water table delays planting in spring or harvesting in
fall. Drainage is needed for best crop growth and the
most efficient use of machinery. The firm, compact
substratum limits installing effective drainage systems.
Farming on the contour or across the slope, crop
rotations, and cover crops help to reduce runoff and to
control erosion. Proper stocking rates, timely grazing,
and restricted grazing during wet periods help to
maintain desirable pasture plant species.

Potential productivity for northern red oak on this soil
is moderate. The soil is easily managed for woodland
use. Plant competition at regeneration is moderate if
conifers are grown. Thinning crowded stands to
accepted standard stocking levels allows more vigorous
growth. Shelterwood cutting, seed-tree cutting, and
clearcutting help to establish natural regeneration or to
provide suitable planting sites. Removing or controlling
competing vegetation is generally needed for best
growth of newly established seedlings. Pruning helps to
improve the quality of white pine.

Constructing buildings without basements, above the
seasonal high water table, helps to protect the interior
from damage by the seasonal high water table. Tile
drains around foundations and the use of sump pumps
in basements help to lower the seasonal high water
table. Landscaping designed to drain surface water
away from buildings also protects the interior from
damage by the seasonal high water table. Constructing
roads on raised, coarse textured base material and
providing adequate side ditches and culverts help to
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protect the roads from damage by the seasonal high
water table and potential frost action.

The seasonal high water table and permeability are
the main limitations to use of the soil as sites for septic
tank absorption fields. Placing distribution lines in a
mound of more suitable fill material helps to overcome
these limitations.

This soil is in capability subclass llw.

StB—Scituate fine sandy loam, 3 to 8 percent
slopes, extremely stony. This is a very deep, gently
sloping, moderately well drained soil in low areas on
tops, the lower slopes, and depressions of uplands.
Areas of the soil are irregular in shape and range from
6 to 80 acres. Stones 10 to 24 inches in diameter cover
1 to 15 percent of the surface.

Typically, the surface layer is black fine sandy loam
about 5 inches thick. The subsoil is about 27 inches
thick. It is dark brown to dark yellowish brown sandy
loam in the upper part and mottled, light olive brown
gravelly loamy sand in the lower part. The substratum is
firm, mottled, grayish brown gravelly loamy sand to a
depth of 60 inches or more.

Included with this soil in mapping are small areas of
extremely stony Woodbridge soils in positions on the
landscape similar to those of the Scituate soil. Also
included are small areas of extremely stony Ridgebury
soils in depressions and extremely stony Montauk soils
on knolls. Included areas make up about 15 percent of
the map unit.

Soil properties:

Permeability: Moderately rapid in the surface layer and
the subsoil and slow in the substratum.

Available water capacity: Moderate.

Soil reaction: Very strongly acid to moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: 1.5 to 2.5 feet.

Hydrologic group: C.

Most areas of this soil are woodland. Some areas are
pastureland, and some are used as individual
homesites.

Unless the stones on the surface are removed, the
soil is poorly suited to cultivated crops. The soil is fairly
suited to pasture, but stones on the surface limit the
use of conventional farming equipment.

Potential productivity for northern red oak on this soil
is moderate. The soil is easily managed for woodland
use. Plant competition at regeneration is moderate if
conifers are grown. Thinning crowded stands to
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accepted standard stocking levels allows more vigorous
growth. Shelterwood cutting, seed-tree cutting, and
clearcutting help to establish natural regeneration or to
provide suitable planting sites. Removing or controlling
competing vegetation allows best growth of newly
established seedlings. Pruning helps to improve the
quality of white pine.

Constructing buildings without basements, above the
seasonal high water table, helps to protect the interior
from damage by the seasonal high water table. Tile
drains around foundations and the use of sump pumps
in basements help to lower the seasonal high water
table. Landscaping designed to drain surface runoff
away from buildings also helps to protect the interior
from damage by the seasonal high water table. The
large stones in the soil generally hinder excavation
operations. Constructing roads on raised, coarse
textured base material and providing adequate side
ditches and culverts help to protect the pavement from
damage by the seasonal high water table and potential
frost action. The large stones generally limit road
construction.

The seasonal high water table and permeability are
the main limitations to use of this soil as sites for septic
tank absorption fields. Placing distribution lines in a
mound of more suitable fill material heips to overcome
these limitations. The large stones generally limit the
installation of distribution lines.

This soil is in capability subclass Vls.

SuB—Sudbury fine sandy loam, 2 to 8 percent
slopes. This is a very deep, nearly level and gently
sloping, moderately well drained soil in low areas and
slight depressions on glacial outwash plains and
terraces. Areas of the soil are irregular in shape and
range from 6 to 30 acres.

Typically, the surface layer is very dark grayish
brown fine sandy loam about 8 inches thick. The subsail
is about 22 inches thick. It is dark brown and dark
yellowish brown sandy loam in the upper part and
mottled, yellowish brown loamy sand in the lower part.
The substratum is mottled, light yellowish brown
stratified sand and fine sand to a depth of 60 inches or
more.

Included with this soil in mapping are a few small
areas of Merrimac and Walpole soils. Merrimac soils
are typically in higher convex areas, and Walpole soils
are in swales. Also included are areas where more
sand is in the surface layer and the subsoil than in the
Sudbury soil. Also included are areas that have a finer
textured or firm substratum. Also included are areas
where some soil horizons have accumulations of iron.
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Included areas make up about 15 percent of the map
unit.

Soil properties:

Permeability: Moderately rapid in the surface layer and
the subsoil and rapid in the substratum.

Avajlable water capacity: Moderate.

Soil reaction: Very strongly acid to moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: 1.5 10 3.0 feet.

Hydrologic group: B.

Most areas of this soil are woodland. Some areas are
used as individual homesites. A few areas are cropland
or pastureland.

This soil is well suited to cultivated crops and
pasture. The seasonal high water table is the major
management concern, and subsurface drains are
needed for best production of row crops. Farming on
the contour, cover crops, and grasses and legumes in
the cropping system help to reduce runoff and to control
erosion. Restricted grazing is needed during wet
conditions.

Potential productivity for eastern white pine on this
soil is high. The soil is easily managed for woodland.
Plant competition at regeneration is moderate if conifers
are grown. Thinning crowded stands to accepted
standard stocking levels allows more vigorous growth.
Shelterwood cutting, seed-tree cutting, and clearcutting
help to establish natural regeneration or to provide
suitable planting sites. Removing or controlling
competing vegetation allows best growth of newly
established seedlings. Pruning helps to improve the
quality of white pine.

Constructing buildings without basements, above the
seasonal high water table, helps to protect the interior
from damage by the seasonal high water table. Tile
drains around foundations and the use of sump pumps
in basements help to lower the seasonal high water
table. Landscaping designed to drain surface water
away from buildings provides added assurance against
damage caused by the seasonal high water table.
Constructing roads on raised, coarse textured base
material and providing adequate side ditches and
culverts help to protect the pavement from damage by
the seasonal high water table and potential frost action.

The seasonal high water table and rapid permeability
are the main limitations of the soil to use as sites for
septic tank absorption fields. If the soil is used as sites
for septic tank absorption fields, ground water pollution
is a hazard. Because of rapid permeability, the soil
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readily absorbs but does not adequately filter the

effluent. Placing distribution lines in a mound of more

suitable fill material helps to overcome these limitations.
This soil is in capability subclass lle.

Sw—Swansea muck. This is a very deep, nearly
level, very poorly drained soil in depressions or in low-
lying level areas. Areas of the soil are circular or
irregular in shape and range from 5 to 20 acres.

Typically, the surface layer is black and dark
yellowish brown muck about 34 inches thick. The
substratum is loose, olive gray gravelly sand to a depth
of 60 inches or more.

Included with this soil in mapping are a few small
areas of Birdsall, Freetown, and Scarboro soils in
positions on the landscape similar to those of the
Swansea soil. Also included are a few small areas of
Saco soils along streams. Included areas make up
about 15 percent of the map unit.

Soil properties:

Permeability: Moderate or moderately rapid in the
organic material and very rapid in the substratum.

Available water capacity: High.

Soil reaction: Extremely acid in the organic material and
extremely acid to strongly acid in the underlying
mineral material.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: 0 to 1.0 foot.

Hydrologic group: D.

Most areas of this soil are used as habitat for
wetland wildlife. The natural vegetation consists of
reeds, sedges, and water-tolerant grasses.

This soil is very poorly suited to cultivated crops and
pasture because of the seasonal high water table.
Areas of the soil are difficult to drain because suitable
outlets are not available.

Potential productivity for red maple on this soil is
moderate. Management concerns are the seasonal high
water table, high seedling mortality, and the hazard of
windthrow. Low soil strength limits the use of equipment
to periods when the soil is very dry or frozen. Thinning
the stands helps to minimize windthrow if residual stand
density is at or slightly above standard stocking levels
and if changes in stand density are limited to 30 percent
or less. Some areas are suitable for hand-planting of
trees.

This soil is generally not suitable for building sites
and septic tank absorption fields because of the
seasonal high water table and low strength. Soils that
are better suited to these uses are generally nearby.
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Constructing roads on raised, coarse textured fill
material and providing adequate side ditches and
culverts help to protect the pavement from damage by
the seasonal high water table, potential frost action, and
low sail strength.

This soil is in capability subclass Vw.

Ua—Udorthents, sandy. This map unit consists of
nearly level to steep areas where the original soils have
been removed for use as roadfill, concrete aggregate,
or landfill. The original soils were typically excessively
drained to well drained and on glacial outwash plains,
terraces, kames, and eskers. Areas of Udorthents,
sandy, are irregular in shape and range from 6 to 150
acres. Slopes are complex but are dominantly 0 to 5
percent at the base of cutout areas and have side
slopes of 8 to 35 percent following the perimeter of the
unit map.

Typically, Udorthents, sandy, are the remaining
substratum material from Canton, Hinckley, Merrimac,
and Windsor soils, after the upper 4 to 40 feet of the
soil material was removed. Most areas are stratified
sand and gravel to a depth of 60 inches or more. In
many areas stones and boulders 10 inches to 10 feet in
diameter are scattered randomly on the surface or are
in piles. Where heavy machinery has made continual
passes over the same area, the surface is firm and
compact. In a few areas the surface layer is thin and is
brown or dark brown sandy loam or loamy sand.

Included with this map unit are small areas of
Udorthents, loamy, and Urban land. Also included are
some low areas and depressions that have a seasonal
high water table. Included areas make up about 15
percent of the map unit.

Soil properties:

Permeability: Moderate to very rapid throughout.
Available water capacity: Very low or low.

Most areas of Udorthents, sandy, are idle and
commonly have scrubby vegetation of poverty grass,
sweet fern, gray birch, poplar, and eastern redcedar.

Udorthents, sandy, differ greatly in soil characteristics
from place to place but are generally well suited to use
as building sites. Because of rapid or very rapid
permeability, the soils readily absorb but do not
adequately filter the effluent. If the soils are used as
septic tank absorption fields, ground water pollution is a
hazard. These soils are very droughty and are poorly
suited to use as sites for lawns, landscaping, and
vegetable gardens. Irrigation, fertilization, and the
addition of at least 4 inches of topsoil are needed to
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establish a protective cover of grasses.

Onsite investigation is needed to determine the
suitability of this map unit for any use.

These soils have not been assigned to a capability
subclass.

Ud—Udorthents, loamy. This map unit consists of
nearly level and gently sloping areas where the original
soils have been cut away or covered with a loamy fill
material. Most areas have been graded to a smooth
surface. Areas are dominantly on uplands but are in
almost every landscape position. Areas range in size
from 6 to 200 acres. Slopes are smooth or irregular,
and range from 0 to 25 percent but are dominantly 0 to
5 percent.

Where the original soil has been cut away,
Udorthents, loamy, typically consist of the exposed
substrata of Boxford, Charlton, Newport, Paxton,
Pittstown, or Woodridge soils. In areas that have been
filled they consist of several soils or of one soil removed
from an adjacent cut. Areas have a loamy texture,
dominantly fine sandy loam. The soils in these areas
are slightly darker in the uppermost 6 to 10 inches than
in the underlying material, and they resemble topsail. In
many areas the fill is compact and firm when dry. Most
of these areas have grass vegetation. Some areas on
slopes of 15 to 25 percent do not have a vegetative
cover because of erosion.

Included with this map unit are areas of Udorthents,
sandy, near abandoned grave! pits and Udorthents, wet
substratum, on wetlands. Also included are small areas
of Urban land. These included areas make up about 20
percent of the map unit.

Soil properties:

Permeability: Moderate to slow to a depth of 10 inches
and rapid to very slow below that depth.
Available water capacity: Low or moderate.

In most areas Udorthents, loamy, are used for parks,
recreation fields, and buildings. The properties of these
soils vary greatly with depth; however, they are
generally well suited to use as building sites. Restrictive
layers and buried objects generally obstruct deep
excavations. These soils are fairly suited to lawns,
landscaping, and vegetable gardens. In urban areas
vegetable gardens generally can be planted if soil tests
are made to identify possibly contaminated soil, as with
heavy metals. These soils differ greatly from place to
place. consequently, onsite investigation is needed to
assess the suitability of the soils for specific land uses.
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These soils have not been assigned to a capability
subclass.

Ue—Udorthents, wet substratum. This map unit
consists of filled areas that were previously tidal
marshes, river flood plains, bays, harbors, and swamps
(fig. 10). The fill consists of rubble, refuse, and mixed
soil material, typically, sand, gravel, and channel
dredgings. Depth of the fill ranges from 2 to 20 feet or
more. Areas of these soils are most extensive along
Boston, Dorchester, and Quincy Bays and adjacent to
the Charles and Neponset Rivers. Smaller areas are
scattered throughout the survey area. Areas of these
soils are irregular in shape and range from 6 to 600
acres.

Typically, the surface layer is very dark gray fine
sandy loam about 14 inches thick. The substratum in
the upper part is dark grayish brown fine sandy loam
and in the lower part is very dark gray silt mixed with
oyster shells and other debris. It extends to a depth of
82 inches. Below that, it is underlain by a preexisting
tidal mud flat. A distinct sulfide odor emanates from the
lower part of the substratum. In some areas the original
surface layer has been removed.

Included with this map unit are small areas of Urban
land and Ipswich soils. These areas are typically less
than 2 acres in size, and make up about 5 percent of
the map unit.

Soil properties:

Permeability: Moderate or slow.
Available water capacity: Low or moderate.

Runoff is slow, and water tends to pond on the
surface after intensive rain. The seasonal high water
table is in the lower part of the substratum, commonly
within 3 to 5 feet of the surface.

If these areas are used as building sites, extensive
onsite investigation is needed and pilings are typically
used in preparing foundations. Vegetable gardens
generally can be planted if individual areas are tested
for reaction, nutrients, and metal content.

Onsite investigation is needed to determine the
suitability of these soils for any use.

These soils have not been assigned to a capability
subclass.

Uf—Udorthents, refuse substratum. This map unit
consists of areas that have been used for refuse
disposal. Most of these areas have been constructed of
alternating layers, several inches to several feet thick,
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Figure 10.—An area of Udorthents, wet substratum, is in the foreground. In the background is an area of Newport-Urban land complex, 3 to

15 percent slopes.

of refuse and soil material. The areas are mainly in the
low-lying parts of the landscape. The largest areas of
this map unit are on the Boston and Quincy landfills.
This map unit ranges from 5 to 110 acres in size.
Slopes are dominantly 2 to 8 percent but increase to 15
to 35 percent on side slopes at the edges of the map
unit.

The areas of these soils constructed prior to 1971
consist almost entirely of refuse many feet deep and a
cover of 12 inches or more of loamy soil material
planted to grasses. The refuse consists of partly
decomposed or burned paper, plastic, metal, glass,
rubble, cinders, and organic debris. The areas
constructed after 1971 consist of alternating layers of

loamy and sandy soil material, unburned refuse,
sewage sludge, and incinerated refuse. Where these
areas have been abandoned, a final cover of 24 to 48
inches of loamy soil material has been placed on the
surface, sometimes mixed with sewage sludge, graded
to 2 percent slopes, and planted to grasses. In areas in
active use, about 6 inches of sandy or loamy soil
material daily is placed over the refuse and compacted.
In a few places refuse protrudes through the surface.
Included with this map unit are areas of Udorthents,
loamy, where no refuse is in the underlying material.
Also included are areas of Udorthents, sandy, in
adjacent pits used as a source of daily cover material.
Also included are areas of Udorthents, wet substratum,
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where swamps, marshes, and flood plains have been
filled. The included areas make up about 20 percent of
the map unit.

Permeability of Udorthents, refuse substratum, is
moderate to very slow in the upper 24 to 48 inches and
rapid to very slow in underlying material. Available
water capacity is low. In nearly level areas water tends
to pond on the surface of the compacted cover material.
The odor of sulfide gas can be detected when
excavations are made in this map unit. Occasionally, an
orange-colored leachate seeps out of the base of
slopes.

Areas of these soils that are not in use for refuse
disposal are idle or are used as playing fields. Some
areas have been reclaimed and are used as building
sites.

These soils are generally not suitable as sites for
buildings and septic tank absorption fields because they
subside. In addition, dangerous, emitted gases can
accumulate inside buildings on these areas.

These soils are poorly suited to use as vegetable
gardens because crops can absorb toxic substances
from refuse and sewage sludge. They are fairly suited
to recreation uses, such as ballfields. Areas of these
soils differ greatly from area to area; consequently,
onsite investigation is needed to assess the suitability of
the soils for specific land uses.

These soils have not been assigned to a capability
subciass.

Ur—Urban land, 0 to 15 percent slopes. This map
unit consists of areas where 75 percent or more of the
land is covered with impervious surfaces, such as
buildings, pavement, industrial parks, and raifroad
yards. These areas are mapped throughout the survey
area, typically in central business districts and along
major roads and highways. They are in almost every
fandscape position. Areas are irregular in shape and
have angular boundaries. They range from 6 to 1,000
acres.

Most of this map unit is covered with impervious
surfaces; consequently, nearly all rainfall runs off. A
storm drainage system is needed to control this
excessive runoff.

Included with this unit in mapping are areas of
Udorthents, loamy, and Udorthents, wet substratum.
These inclusions commonly vary with the underlying soit
material of the adjoining Urban land. Some units have
areas of rock outcrops. Included areas make up about
15 percent of the map unit.

It was impractical to identify in all areas the
underlying soil because of the extent of impervious
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surfaces. Onsite investigation is needed to determine
the suitability for specific land uses.

This map unit has not been assigned to a capability
subclass.

Uw—Urban land, wet substratum, 0 to 3 percent
slopes. This map unit consists of Urban land developed
in areas of Udorthents, wet substratum. Buildings,
industrial areas, pavement, and railroad beds cover
more than 75 percent of the land surface. The largest
areas of this map unit are in downtown Boston and in
land surrounding Boston Harbor. Prior to the mid-1700's
these areas were a series of small islands surrounded
by the bay and estuaries. They are now one large
landmass surrounded by the Charles River and Boston
Harbor. Smaller areas of this map unit are scattered
throughout the cities and towns that border
Massachusetts Bay. Areas are irregular in shape and
range from 10 to 10,000 acres.

Included with this map unit are small areas of
Udorthents, wet substratum, and Udorthents, loamy,
where the surface has been exposed. Also included are
small, narrow Beaches where the landmass borders
Boston Harbor. Included areas make up about 15
percent of the map unit.

Most of this map unit is covered with impervious
surfaces; consequently, almost all rainfall runs off. A
storm drainage system is needed to control this
excessive runoff. The seasonal high water table is in
the lower part of the substratum.

Most of these areas are in commercial and industrial
uses. If they are used as building sites, extensive onsite
investigation is needed and pilings are typically used in
preparing foundations (fig. 11).

In a tew areas of these soils vegetable gardens can
be planted. Soil tests of individual areas are needed for
depth, reaction, nutrients, and metal content.

This map unit has not been assigned to a capability
subclass.

UxA—Urban land-Boxford complex, 0 to 3 percent
slopes. This map unit consists of areas of Urban land
and very deep, nearly level and gently sloping soils in
coastal plain regions. In a typical area it is about 60
percent Urban land, 30 percent Boxford soil, and 10
percent other soils. The Urban land and the Boxford soil
are in such an intricate pattern that it was not practical
to separate them at the scale selected for mapping.
Areas are irregular in shape and range from 6 1o 200
acres in size.

Urban land consists of areas where the original soil
has been covered with impervious surfaces, such as
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Figure 11.—An area of Urban land, wet substratum, 0 to 3 percent
slopes. Pilings typically are used in the construction of
foundations.
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asphalt, concrete, and buildings. In most cases the
underlying soil has been cut away or covered with fill
from adjacent areas.

Typically, the surface layer of the Boxford soil is a
very dark grayish brown silt loam about 8 inches thick.
The subsoil is mottled, light olive brown silty clay loam
about 14 inches thick. The substratum is mottled, olive
silty clay loam to a depth of 60 inches or more.

Included with this unit in mapping are areas of
Newport and Pittstown soils adjacent to hills and areas
of Scio soils in positions on the landscape similar to
those of the Urban land and the Boxford soil. Also
included are a few areas of Udorthents, ioamy, where
the Boxford soil has been cut away or covered with 20
inches or more of loamy fill material, and Udorthents,
wet substratum, where areas of tidal marsh have been
filled with more than 24 inches of soil material. Included
areas make up about 10 percent of the map unit.

Soil properties of the Boxford soil:

Permeability: Moderate in the surface layer and the
subsoil and slow in the substratum.

Available water capacity: High.

Soil reaction: Strongly acid to slightly acid in the surface
layer and the upper part of the subsoil and slightly
acid to neutral in the substratum.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: 1.0 to 3.0 feet.

Hydrologic group: C.

The mapped areas of this complex are in both
residential and commercial uses. Constructing buildings
without basements, above the seasonal high water
table, and designing landscaping to drain surface water
away from buildings help to protect the interior from
damage by the seasonal high water table. Tile drains
around foundations and the use of sump pumps help to
fower the seasonal high water table. Constructing roads
on well compacted, coarse textured base material helps
to protect the pavement from damage by potential frost
action. The seasonal high water table and slow
permeability are the main limitations to use of the
Boxford soil as sites for septic tank absorption fields.
Placing distribution lines in a mound of more suitable fill
material helps to overcome these limitations.

The Boxford soil is fairly suited to establishing and
maintaining lawns, landscaping, and gardens. The
seasonal high water table is the main limitation. The
seasonal high water table generally delays planting and
tillage. The Boxford soil holds enough water to enable
plants to tolerate short periods of drought.
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This Boxford soil has not been assigned to a
capability subclass.

WaA—Walpole sandy loam, 0 to 5 percent slopes.
This is a very deep, nearly level, poorly drained soil in
depressions and along drainageways of glacial outwash
plains and terraces. Areas of the soil are narrow and
irregular in shape and range from 6 to 40 acres.

Typically, the surface layer is very dark brown sandy
loam about 9 inches thick. The subsoil is grayish brown
sandy loam about 9 inches thick. The substratum is
yellowish brown and pale olive gravelly loamy sand to a
depth of 60 inches or more. In many areas the surface
layer and the subsoil are fine sandy loam, and in other
areas the surface layer is less than 9 inches thick.

Included with this soil in mapping are small areas of
Sudbury, Raynham, and Scarboro soils. Raynham soils
are in positions on the landscape similar to those of the
Walpole soil. Sudbury soils typically are in convex
positions, and Scarboro soils are in lower positions on
the landscape. A few areas have a hard, cemented
layer 2 to 6 inches thick that restricts water movement
and root penetration in the lower part of the subsoil.
Included areas make up about 20 percent of the map
unit.

Soil properties:

Permeability: Moderately rapid in the surface layer and
the subsoil and rapid or very rapid in the
substratum.

Available water capacity: Low or moderate.

Soil reaction. Very strongly acid to moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: 0 to 1.0 foot.

Hydrologic group. C.

Most areas of this soil are woodland or are
abandoned. idle fields. A few areas are used for
pasture.

This soil is fairly suited to cultivated crops and
pasture. The seasonal high water table restricts the root
zone and keeps the soil saturated through late spring.
The main management concern is overgrazing.
Restricted grazing during wet periods helps to maintain
a good growth of forage plants. Drainage systems help
to lower the seasonal high water table and increase the
choice of crops.

Potential productivity for red maple on this soil is
moderate. Management concerns are the seasonal high
water table, high seedling mortality, and the hazard of
windthrow. Low soil strength limits the use of equipment
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to periods when the soil is dry or frozen. Thinning the
stands helps to minimize windthrow if residual stand
density is at or slightly above standard stocking levels
and if changes in stand density are limited to 30 percent
or less.

Constructing buildings without basements, above the
seasonal high water table, and designing landscaping to
drain surface water away from buildings help to protect
the interior from damage by the seasonal high water
table. Tile drains around foundations and the use of
sump pumps in basements help to lower the seasonal
high water table. Constructing roads on raised, coarse
textured base material and providing adequate side
ditches and culverts help to protect the pavement from
damage by the seasonal high water table and potential
frost action.

The seascnal high water table and rapid or very rapid
permeability are the main limitations to use of the soil
as sites for septic tank absorption fields. Because of
rapid or very rapid permeability, the soil readily absorbs
but does not adequately filter the effluent.
Consequently, ground water pollution is a hazard.
Placing distribution lines in a mound of more suitable fill
material helps to overcome these limitations.

This soil is in capability subclass Vw.

WhA—Whitman fine sandy loam, 0 to 5 percent
slopes, extremely stony. This is a very deep, nearly
level and gently sloping, very poorly drained soil along
drainageways, in depressions, and in low areas on
uplands. Areas of the soil are long and narrow or
irregular in shape and range from 5 to 40 acres. Slopes
range from 0 to 5 percent. Stones and boulders that are
10 inches to 10 feet in diameter cover 1 to 15 percent
of the surface.

Typically, the surface layer is black fine sandy loam
about 9 inches thick. The subsoil is mottled, grayish
brown gravelly fine sandy loam about 13 inches thick.
The substratum extends to a depth of 60 inches or
more. It is firm, grayish brown gravelly sandy loam.

included with this soil in mapping are small areas of
extremely stony Ridgebury soils and extremely stony
Woodbridge soils on low knolls and Birdsall soils along
drainageways that extend onto glacial outwash plains
and terraces. Also included are areas that have slopes
of 5 to 8 percent and areas where stones cover less
than 1 percent of the surface. Included areas make up
about 15 percent of the map unit.

Soil properties:

Permeability: Moderate or moderately rapid in the
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surface layer and the subsoil and slow or very slow
in the substratum.

Available water capacity: Moderate.

Soil reaction: Strongly acid or moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Seasonal high water table: 1.0 foot above to 0.5 foot
below the surface.

Hydrologic group: D.

Most areas of this soil are woodland.

This soil is poorly suited to cultivated crops and
pasture because of ponding, the seasonal high water
table, and stones on the surface.

Potential productivity for eastern white pine on this
soil is high. Management concerns are ponding, high
seedling mortality, the hazard of windthrow, large
stones and boulders on the surface, and plant
competition. The large stones and boulders on the
surface generally limit the use of harvesting and
planting equipment. Hand-planting of trees is needed in
some areas. Thinning crowded stands to accepted,
standard stocking levels allows maore vigorous growth.
In thinning operations it is important to remove
diseased. poorly formed, and otherwise undesirable
trees. Shelterwood cutting, seed-tree cutting, and
clearcutting can be used to establish natural
regeneration or to provide suitable planting sites.
Removing or controlling competing vegetation is needed
for best growth of newly established seedlings.

This soil is generally not suitable for building site
development because of ponding. It is also not suitable
for septic tank absorption fields because of ponding and
because permeability of the soil restricts it from readily
absorbing the effluent. Soils that are better suited to
these uses are generally nearby. Constructing roads on
raised, coarse textured fill material and providing
adequate side ditches and culverts help to protect the
pavement from damage by ponding and potential frost
action. The large stones generally limit road
construction.

This soil is in capability subclass Vlis.

WnA—Windsor loamy sand, 0 to 3 percent slopes.
This is a very deep, nearly level, excessively drained
soil on tops of glacial outwash plains, terraces, and
deltas. Areas of the soil are rounded and irregular in
shape and range from 6 to 50 acres.

Typically, the surface layer is dark brown loamy sand
about 8 inches thick. The subsoil is about 16 inches
thick. It is yellowish brown loamy sand in the upper part
and yeliowish brown sand in the lower part. The
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substratum is very pale brown sand to a depth of 60
inches or more.

Included with this soil in mapping are smal! areas of
Deerfield soils in low-lying areas and depressions.
Merrimac and Hinckley soils are on low knolls and
hummocks. Included areas make up about 15 percent
of the map unit.

Soil properties:

Permeability: Rapid.

Available water capacity: Low.

Soil reaction: Very strongly acid to moderately acid in
the surface layer and the subsoil and strongly acid
to slightly acid in the substratum.

Depth to bedrock: More than 80 inches.

Depth to the seasonal high water table: More than 6
feet.

Hydrologic group: A.

Most areas of this soil are woodland. Some areas are
cropland or pastureland, and some are used as
individual homesites. This soil is a probable source of
sand. In a few areas it is used as a source of sand.

This soil is well suited to cultivated crops. It is
droughty, and irrigation is needed for best plant growth.
The soil is suited to pastureland. In pasture
management, preventing overgrazing protects the
hardiness and density of desirable plants.

Potential productivity for eastern white pine on this
soil is high. A management concern is moisture stress
caused by the limited available water capacity. Thinning
crowded stands to accepted, standard stocking levels
allows more vigorous growth. In thinning operations it is
important to remove diseased, poorly formed, and
otherwise undesirable trees. Shelterwood cutting, seed-
tree cutting, and clearcutting help to establish natural
regeneration or to provide suitable planting sites.
Removing or controlling competing vegetation allows
best growth of newly established seedlings. Minimizing
soil disturbance and retaining the sponge-like mulch of
leaves allow the soil to absorb precipitation. Designing
regeneration cuts to optimize shade and to reduce
evapotranspiration helps to retain the limited soil
moisture.

This soil has no major limitations for building site
development and for local roads and streets. If the soil
is used as sites for septic tank absorption fields, ground
water pollution is a hazard. Because of rapid
permeability, the soil readily absorbs but does not
adequately filter the effluent.

This soil is in capability subclass llls.



Norfolk and Suffolk Counties, Massachusetts

wnB—Windsor loamy sand, 3 to 8 percent slopes.
This is a very deep, gently sloping, excessively drained
soil on tops and sides of glacial outwash plains,
terraces, and deltas. Areas of the soil are rounded and
irregular in shape and range from 6 to 100 acres.

Typically, the surface layer is dark brown loamy sand
about 8 inches thick. The subsoil is about 16 inches
thick. It is yellowish brown loamy sand in the upper part
and yellowish brown sand in the lower part. The
substratum is very pale brown sand to a depth of 60
inches or more.

Included with this soil in mapping are small areas of
Deerfield soils in low-lying areas and depressions.
Merrimac and Hinckley soils are on knolls. Included
areas make up about 15 percent of the map unit.

Soil properties:

Permeability: Rapid.

Available water capacity: Low.

Soil reaction: Very strongly acid to moderately acid in
the surface layer and the subsoil and strongly acid
to slightly acid in the substratum.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: More than 6
feet.

Hydrologic group. A.

Most areas of this soil are woodland. Some areas are
cropland or pastureland, and some are used as
individual homesites. This soil is a probable source of
sand. In a few areas it is used as a source of sand.

This soil is well suited to cultivated crops. 1t is
droughty and irrigation is needed for best plant growth.
Cover crops, conservation tillage, and contour farming
help to control erosion. The soil is fairly suited to
pastureland. In pasture management, preventing
overgrazing protects the hardiness and density of
desirable plants.

Potential productivity for eastern white pine on this
soil is high. A management concern is moisture stress
caused by the limited available water capacity. Thinning
crowded stands to accepted, standard stocking levels
allows more vigorous growth. In thinning operations it is
important to remove diseased, poorly formed, and
otherwise undesirable trees. Shelterwood cutting, seed-
tree cutting, and clearcutting help to establish natural
regeneration or to provide suitable planting sites.
Removing or controlling competing vegetation allows
best growth of newly established seedlings. Minimizing
soil disturbance and retaining the sponge-like mulch of
leaves allow the soil to absorb precipitation. Designing
regeneration cuts to optimize shade and to reduce
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evapotranspiration help to retain the limited soil
moisture.

This soil has no major limitations for building site
development and for local roads and streets. If the soil
is used as sites for septic tank absorption fields, ground
water pollution is a hazard. Because of rapid
permeability, the soil readily absorbs but does not
adequately filter the effluent.

This soil is in capability subclass llis.

wnC—Windsor loamy sand, 8 to 15 percent
slopes. This is a very deep, strongly sloping,
excessively drained soil on side slopes of glacial
outwash plains, terraces, and deltas. Areas of the soil
are rounded and irregular in shape and range from 6 to
35 acres.

Typically, the surface layer is dark brown loamy sand
about 6 inches thick. The subsoil is about 16 inches
thick. It is yellowish brown loamy sand in the upper part
and yellowish brown sand in the lower part. The
substratum is very pale brown sand to a depth of 60
inches or more (fig. 12).

Included with this soil in mapping are small areas of
Merrimac and Hinckley soils in positions on the
landscape similar ta those of the Windsor soil. Included
areas make up about 20 percent of the map unit.

Soil properties:

Permeability. Rapid.

Available water capacity: Low.

Soil reaction: Very strongly acid to moderately acid in
the surface layer and the subsoil and strongly acid
to slightly acid in the substratum.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: More than 60
inches.

Hydrologic group: A.

Most areas of this soil are woodland. Some areas are
idle cropland, and some are used as individual
homesites. This sail is a probable source of sand. In a
few areas it is used as a source of sand.

This soil is suited to cultivated crops. It is droughty,
and irrigation is needed for best plant growth. Cover
crops, conservation tillage, stripcropping, and contour
farming help to control erosion. The soil is suited to
pastureland. In pasture management, preventing
overgrazing protects the hardiness and density of
desirable plants.

Potential productivity for eastern white pine on this
soil is high. A management concern is moisture stress
caused by the limited available water capacity. Thinning
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Figure 12.—Stratified sands in the substratum of Windsor loamy sand, 8 to 15 percent slopes.

crowded stands to accepted, standard stocking levels
allows more vigorous growth. [n thinning operations, it
is important to remove diseased, poorly formed, and
otherwise undesirable trees. Shelterwood cutting, seed-
tree cutting, and clearcutting help to establish natural
regeneration or to provide suitable planting sites.
Removing or controlling competing vegetation allows
best growth of newly established seedlings. Minimizing
soil disturbance and retaining the sponge-like mulch of
leaves allow the soil to absorb precipitation. Designing
regeneration cuts to optimize shade and to reduce
evapotranspiration helps to retain the limited soil
moisture.

Designing buildings to conform to the natural slope of
the land helps to overcome the slope limitation and to
control erosion in disturbed areas. Land shaping is
needed in some areas. Constructing roads on the
contour, where possible, and planting roadbanks to well
adapted grasses help to control erosion. If the soil is
used as sites for septic tank absorption fields, ground
water pollution is a hazard. Because of rapid

permeability, the soil readily absorbs but does not
adequately filter the effluent.
This soil is in capability subclass IVs.

WrA—Woodbridge fine sandy loam, 0 to 3 percent
slopes. This is a very deep, moderately well drained,
nearly level soil on tops of hills and in low areas within
uplands. Areas of the soil are oval and range from 6 to
150 acres.

Typicaily, the surface layer is very dark gray fine
sandy loam about 8 inches thick. The subsoil is mottled
very fine sandy loam about 18 inches thick. It is light
olive brown in the upper part and light yellowish brown
in the lower part. The substratum is very firm, mottied,
grayish brown loam to a depth of 60 inches or more.

Included with this soil in mapping are small areas of
Paxton soils on subtle rises in the landscape, Ridgebury
soils in depressions and low areas, and Scituate soils in
positions on the landscape similar to those of the
Woodbridge soil. Also included are areas that have
bedrock within 48 inches, areas where topsoil has been
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removed, and areas where stones cover 1 to 15 percent
of the surface. Included soils make up about 15 percent
of the map unit.

Soil properties:

Permeability: Moderate in the surface layer and the
subsoil and slow or very slow in the substratum.

Available water capacity. Moderate.

Soil reaction: Very strongly acid to moderately acid
throughout.

Depth to bedrock. More than 60 inches.

Depth to the seasonal high water table: 1.5 to 2.5 feet.

Hydrologic group: C.

Most areas of this soil are woodland. Some areas
have been developed as individual homesites. A few
areas are cropland or pastureland.

This soil is well suited to cultivated crops and
pasture. The perched seasonal high water table
generally delays planting in spring or harvesting in fall.
Drainage is needed for best crop growth and the most
efficient use of machinery. The firm, compact
substratum increases the difficulty of installing effective
drainage systems. Cover crops and crop rotations help
to reduce runoff and to control erosion. Proper stocking
rates. timely grazing, and restricted grazing during wet
periods help to maintain desirable pasture plant
species.

Potential productivity for eastern white pine on this
soil is high. The soil is easily managed for woodland
use. The high productivity of the soil justities intensive
management for either hardwoods or conifers. Plant
competition at regeneration is moderate if conifers are
grown. Thinning crowded stands to accepted, standard
stocking levels allows more vigorous growth.
Shelterwood cutting, seed-tree cutting, and clearcutting
help to establish natural regeneration or to provide
suitable planting sites. Removing or controlling
competing vegetation allows best growth of newly
established seedlings. Pruning helps to improve the
quality of white pine.

Constructing buildings without basements, above the
seasonal high water table, helps o protect the interior
from damage by the seasonal high water table. Tile
drains around foundations help to lower the seasonal
high water table. Landscaping designed to drain surface
water away from buildings and the use of sump pumps
in basements also protect the interior from damage by
the seasonal high water table. Constructing roads on
well compacted, coarse textured base material helps to
protect the pavement from damage by frost action.

The seasonal high water table and slow or very slow
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permeability are the main limitations to use of the soil
as sites for septic tank absorption fields. Flacing
distribution lines in a mound of mere suitable fill
material helps to overcome these limitations.

This soil is in capability subclass llw.

WrB—Woodbridge fine sandy loam, 3 to 8 percent
slopes. This is a very deep, moderately well drained,
gently sloping soil on tops of hills, on side slopes, and
on toe slopes within uplands. Areas of the soil are
irregular or oval in shape and range from 6 to 150
acres.

Typically, the surface layer is very dark gray fine
sandy loam about 8 inches thick. The subsoil is mottied
very fine sandy loam about 18 inches thick. It is light
olive brown very fine sandy loam in the upper part and
light yeliowish brown very fine sandy loam in the lower
part. The substratum is very firm, mottled, grayish
brown loam to a depth of 60 inches or more.

Included with this soil in mapping are small areas of
Paxton soils on subtle rises in the landscape and
Ridgebury soils in depressions and low areas. Also
included are areas where bedrock is within a depth of
48 inches, areas where the substratum is sandier, and
areas where stones 10 to 24 inches in diameter cover 1
to 15 percent of the surface. Included soils make up
about 15 percent of the map unit.

Soil properties:

Permeability: Moderate in the surface layer and the
subsoil and slow or very slow in the substratum.

Available water capacity: Moderate.

Soil reaction: Very strongly acid to moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: 1.5 to 2.5 feet.

Hydrologic group: C.

Most areas of this soil are woodland. Some areas
have been developed as individual homesites. A few
areas are cropland or pastureland.

This soil is well suited to cultivated crops and
pasture. The perched seasonal high water table
generally delays planting in spring or harvesting in fall.
Drainage is needed for best crop growth and the most
efficient use of machinery. The firm, compact
substratum limits installing effective drainage systems.
Farming on the contour or across the slope,
conservation tillage, cover crops, and crop rotations
help to reduce runoff and to control erosion. In pasture
management, proper stocking rates, timely grazing, and
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restricted grazing during wet periods help to maintain
desirable plants.

Potential productivity for eastern white pine on this
soil is high. The sq¢il is easily managed for woodland
use. The high productivity of this soil justifies intensive
management for either hardwoods or conifers. Plant
competition at regeneration is moderate if conifers are
grown. Thinning crowded stands to accepted standard
stocking levels allows more vigorous growth.
Shelterwood cutting, seed-tree cutting, and clearcutting
help to establish natural regeneration or to provide
suitable planting sites. Removing or controlling
competing vegetation allows best growth of newly
established seedlings. Pruning helps to improve the
quality of white pine.

Constructing buildings without basements, above the
seasonal high water table, helps to protect the interior
from damage by the seasonal high water table. Tile
drains around foundations help to lower the seasonal
high water table. Landscaping designed to drain surface
water away from buildings and the use of sump pumps
in basements also protect the interior from damage by
the seasonal high water table. Constructing roads on
well compacted, coarse textured base material helps to
protect the pavement from damage by potential frost
action.

The seasonal high water table and slow or very slow
permeability are the main limitations to use of the soil
as sites for septic tank absorption fields. Placing
distribution lines in a mound of more suitable fill
material helps to overcome these limitations.

This soil is in capability subclass lle.

WsB—Woodbridge fine sandy loam, 3 to 8 percent
slopes, extremely stony. This is a very deep,
moderately well drained, gently sloping soil on tops of
hills, on side slopes, and on toe stopes within uplands.
Areas of the soil are oval or irregular in shape and
range from 6 to 50 acres. Stones 10 to 24 inches in
diameter cover 1 to 15 percent of the surface.

Typically, the surface layer is very dark gray fine
sandy loam about 8 inches thick. The subsoil is mottled
very fine sandy loam about 18 inches thick. It is light
olive brown very fine sandy loam in the upper part and
light yellowish brown very fine sandy loam in the lower
part. The substratum is very firm, mottled, grayish
brown loam to a depth of 60 inches or more.

Included with this soil in mapping are small areas of
extremely stony Paxton soils on subtle rises on the
landscape and extremely stony Ridgebury soils in
depressions and low areas. Also included are areas

Soil Survey

where the substratum is sandier and areas where
stones cover less than 1 percent of the surface or
where slopes are more than 8 percent. Included soils
make up about 15 percent of the map unit.

Soil properties:

Permeability: Moderate in the surface layer and the
subsoil and slow or very slow in the substratum.

Available water capacity: Moderate.

Soil reaction: Very strongly acid to moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: 1.5 to 2.5 feet.

Hydrologic group: C.

Most areas of this soil are woodland. A few areas
have been developed as homesites.

This soit is poorly suited to cultivated crops, hay, and
pasture because of the stones on the surface and the
seasonal high water table. If the stones are removed it
is well suited to these uses.

Potential productivity for eastern white pine on this
soil is high. The soil is easily managed for woodland
use. The high productivity of this soil allows intensive
management for either hardwoods or conifers. Plant
competition at regeneration is moderate if conifers are
grown. Thinning crowded stands to accepted standard
stocking levels allows more vigorous growth.
Shelterwood cutting, seed-tree cutting, and clearcutting
help to establish natural regeneration or to provide
suitable planting sites. Removing or controlling
competing vegetation allows best growth of newly
established seedlings. Pruning helps to improve the
quality of white pine.

Constructing buildings without basements, above the
seasonal high water table, helps to protect the interior
from damage by the seasonal high water table. Tile
drains around foundations help to lower the seasonal
high water table. Landscaping designed to drain surface
water away from buildings and the use of sump pumps
in basements also help to protect the interior from
damage by the seasonal high water table. The large
stones in the soil generally hinder excavation
operations. Constructing roads on well compacted,
coarse textured base material helps to protect the
pavement from damage by potential frost action. The
large stones generally hinder road construction.

The seasonal high water table and slow or very slow
permeability are the main limitations to use of the soil
as sites for septic tank absorption fields. Placing
distribution lines in a mound of more suitable fill
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material helps to overcome these limitations. The large
stones generally hinder the installation of distribution
lines.

This soil is in capability subclass Vls.

WuC—Woodbridge-Urban land complex, 3 to 15
percent slopes. This map unit consists of the
Woodbridge soil and areas of Urban land on uplands.
The Woodbridge soil is gently sloping and strongly
sloping, very deep, and moderately well drained. In a
typical area it is about 45 percent Woodbridge soil, 40
percent Urban land, and 15 percent other soils. The
Woodbridge soil and Urban land are in such an intricate
pattern that it was not practical to separate them at the
scale selected for mapping. Areas of the map unit are
rectangular or irregular in shape and range from 10 to
500 acres.

Typically, the surface layer of the Woodbridge soil is
very dark gray fine sandy loam about 8 inches thick.
The subsoil is mottled very fine sandy loam about 18
inches thick. It is light olive brown very fine sandy loam
in the upper part and light yellowish brown very fine
sandy loam in the lower part. The substratum is very
firm, mottled, grayish brown loam to a depth of 60
inches or more.

Urban land consists of areas where the original soil
has been covered with impervious surfaces, such as
asphalt, concrete, and buildings. In most areas the
underlying soil has been cut away or covered by fill
from adjacent areas.

Included with this unit in mapping are small areas of
Paxton soils on convex slopes and small areas of
Ridgebury soils in depressions and in low, wet areas.
Also included are areas where the substratum is
sandier and areas where stones cover 1 to 15 percent
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of the surface. Included areas make up about 15
percent of the map unit.

Soil properties of the Woodbridge soil:

Permeability. Moderate in the surface layer and the
subsoil and slow or very slow in the substratum.

Available water capacity: Moderate.

Soil reaction: Very strongly acid to moderately acid
throughout.

Depth to bedrock: More than 60 inches.

Depth to the seasonal high water table: 1.5 to 2.5 feet.

Hydrologic group: C.

The mapped areas of this complex are in residential
and commercial uses.

Constructing buildings without basements, above the
seasonal high water table, helps to protect the interior
from damage by the seasonal high water table. Tile
drains around foundations and the use of sump pumps
help to lower the seasonal high water table.
Landscaping designed to drain surface water away from
buildings also helps to protect the interior from damage
by the seasonal high water table. Constructing roads on
well compacted, coarse textured base material helps to
protect the pavement from damage by potential frost
action.

The seasonal high water table and slow or very slow
permeability are the main limitations to use of the
Woodbridge soil as sites for septic tank absorption
fields. Placing distribution lines in a mound of more
suitable fill material helps to overcome these limitations.

The Woodbridge soil is fairly suited to landscaping
and to use as lawns and vegetable gardens. The
seasonal high water table limits the use of machinery to
periods when the soil is not saturated.

This Woodbridge soil has not been assigned to a
capability subclass.
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Prime farmland is one of several kinds of important
farmlands defined by the U.S. Department of
Agriculture. Identification of prime farmland is a major
step in meeting the Nation's needs for food and fiber.

The U.S. Department of Agriculture defines prime
farmland as the land that is best suited to producing
food, feed. forage, fiber, and oilseed crops. It has the
soil quality, growing season, and moisture supply
needed to produce a sustained high yield of crops while
using acceptable farming methods. Prime farmland
produces the highest yields and requires minimal
amounts of energy and economic resources, and
farming it results in the least damage to the
environment.

An area identified as prime farmiand must be used
for producing food or fiber or must be available for
those uses. Thus, urban and built-up land and water
areas are not classified as prime farmland.

The general criteria for prime farmland are as
follows: a generally adequate and dependable supply of
moisture from precipitation or irrigation, favorable
temperature and growing-season length, acceptable
levels of acidity or alkalinity, few or no rocks, and
permeability to air and water. Prime farmland is not

excessively erodible, is not saturated with water for long
periods, and is not flooded during the growing season.
The slope range is mainly from 0 to 6 percent. For more
detailed information on the criteria for prime farmland,
consult the local staff of the Soil Conservation Service.

The survey area contains about 72,300 acres of
prime farmland. That acreage makes up about 25
percent of the total acreage in the survey area and is
mainly in the central and western parts of the survey
area.

The soil map units that make up prime farmland in
the survey area are listed in table 5. This list does not
constitute a recommendation for a particular land use.
The extent of each listed map unit is shown in table 4,
and the location of each unit is shown on the detailed
soil maps at the back of this publication. The soil
properties and characteristics that affect use and
management of the units are described in the section
“Detailed Soil Map Units.”

Some soils in table 5 are classified as prime
farmland if certain limitations of the soil are overcome.
The measures needed to overcome the limitations of
such soils are given in parentheses after the name of
the map unit.
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Use and Management of the Soils

This soil survey is an inventory and evaluation of the
soils in the survey area. It can be used to adjust land
uses to the limitations and potentials of natural
resources and the environment. Also, it can help avoid
soil-related failures in land uses.

In preparing a scil survey, soil scientists,
conservationists, engineers, and others collect
extensive field data about the nature and behavior

characteristics of the soils. They collect data on erosion,

droughtiness, flooding, and other factors that affect
various soil uses and management. Field experience
and collected data on soil properties and performance
are used as a basis in predicting soil behavior.

Information in this section can be used to plan the
use and management of sails for crops and pasture; as
woodland; as sites for buildings, sanitary facilities,
highways and other transportation systems, and parks
and other recreation facilities; and for wildlife habitat. It
can be used to identify the potentials and limitations of
each soil for specific land uses and to help prevent
construction failures caused by unfavorable soil
properties.

Planners and others using soil survey information
can evaluate the effect of specific land uses on
productivity and on the environment in all or part of the
survey area. The survey can help planners to maintain
or create a land use pattern in harmony with the natural
sail.

Contractors can use this survey to locate sources of
sand and gravel, roadfill, and topsoil. They can use it to
identify areas where bedrock, wetness, or very firm soil
layers can cause difficulty in excavation.

Health officials, highway officials, engineers, and
others may also find this survey useful. The survey can
help them plan the safe disposal of wastes and locate
sites for pavements, sidewalks, campgrounds,
playgrounds, lawns, and trees and shrubs.

Crops and Pasture in Norfolk County

Carol S. Litchfield, district conservationist, helped to write this
section.

General management needed for crops and pasture
is suggested in this section. The crops or pasture plants
best suited to the soils, including some not commonly
grown in the survey area, are identified; the system of
land capability classification used by the Soil
Conservation Service is explained; and the estimated
yields of the main crops and hay and pasture plants are
listed for each soil.

Planners of management systems for individual fields
or farms should consider the detailed information given
in the description of each soil under "Detailed Soil Map
Units.” Specific information can be obtained from the
local office of the Soil Conservation Service or the
Cooperative Extension Service.

In the late sixties, a new trend in Norfolk County was
the encroachment of housing developments on
farmland. In neighboring Suffolk County people leaving
the cities reduced the population by 18 percent.

in Norfolk County the population increased 54
percent. The rapid urbanization caused hazards of
erosion and sedimentation and contributed to flooding
problems and water shortages. The effect of
urbanization on farming in Norfolk County from 1969 to
1974 was a decline of 26 percent, from 233 to 172, in
the total number of farms.

By the late seventies, citizens of Norfolk County
began to urge their local planning boards to address the
subject of open space preservation. As communities
responded to the challenge, agriculture began to make
a comeback. By 1978, the number of farms had actually
increased from 172 to 203. Unlike the agriculture
practiced in the past, farming was the principal
occupation of only 52 percent of the operators.
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Although agriculture is making a comeback in the
county. some types of operations will probably never
again achieve the success they once enjoyed. Since
1969, the number of dairy farms and beef operations,
as well as the number of horse farms, has steadily
declined. As a result, the demand for hay has also
fallen. From 1969 to 1978, the acreage of harvested
hay decreased 30 percent.

In addition to hayland, Norfolk County also has 2,000
acres of pasture. On many livestock farms, only limited
amounts of pasture are available. Rotation grazing, or
moving animals from one pasture to ancther, allows the
pasture grass sufficient time to recover and prevents
overgrazing.

The other major agricultural enterprises in the county
include livestock, orchards, and ensilage. Sheep have
been increasing in numbers. The number of hogs and
pigs in the county has held steady from 1974 to 1984.
There were 15 orchards in 1969 and 16 in 1978. From
1969 to 1978, the acreage planted to silage corn
increased from 411 to 462 acres.

Other acreages used for agriculture include 408
acres of vegetables, 49 acres of cranberries, and 73
acres of nursery stock.

The short growing season commonly is a problem in
Norfolk County. Heavy spring rains and cold
temperatures can delay the germination of a crop and
eventually postpone the date of harvest 2 or 3 weeks. If
silage corn is grown, there may not be time to plant a
cover crop such as winter rye before the first freeze.
Cover crops in winter help to control erosion,
incorporate organic matter into the soil, and help to
improve soil tilth and water holding capacity.

Erosion is generally not a significant problem. Almost
half of the farmland in the county is used for the
production of hay and is already adequately covered as
protection against erosion. Most tracts of cropland in
the county are not large enough to use stripcropping or
terrace systems. The Norfolk County Agricuitural School
is currently experimenting with crop rotations and
minimum tillage practices that help to control erosion
and to improve yields. If successful, these practices
may prove to be the best management alternatives
available in Norfolk County.

The major crops in the county are silage corn and
vegetables, including sweet corn, tomatoes, and green
peas. Deep, friable soils that have good natural
drainage, such as Montauk and Paxton fine sandy
loams. are well suited to vegetables and nursery crops.
Hinckley and Merrimac soils that have slopes of less
than 8 percent are suited to these crops but generally
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require irrigation during droughty periods. Most soils in
the county are low in natural fertility and require
additions of fertilizer to produce maximum crop yields.
The soils are generally strongly acid or very strongly
acid. Applications of lime are needed to raise the pH to
nearly neutral, as required for the best growth of most
crops.

The seasonal high water table of wetland soils, such
as Freetown and Swansea soils, limits their agricultural
use to the production of cranberries. Unless drainage
systems are installed, poorly drained soils, such as
Raynham and Walpole soils, are usually too wet for
good crop production.

Yields Per Acre

The average yields per acre that can be expected of
the principal crops under a high level of management
are shown in table 6. In any given year, yields may be
higher or lower than those indicated in the table
because of variations in rainfall and other climatic
factors. The land capability classification of each map
unit also is shown in the table.

The yields are based mainly on the experience and
records of farmers, conservationists, and extension
agents. Available yield data from nearby counties and
results of field trials and demonstrations are also
considered.

The management needed to obtain the indicated
yields of the various crops depends on the kind of soil
and the crop. Management can include drainage,
erosion control, and protection from flooding; the proper
planting and seeding rates; suitable high-yielding crop
varieties; appropriate and timely tillage; control of
weeds, plant diseases, and harmful insects; favorable
soil reaction and optimum levels of nitrogen,
phosphorus, potassium, and trace elements for each
crop; effective use of crop residue, barnyard manure,
and green manure crops; and harvesting that ensures
the smallest possible loss.

The estimated yields reflect the productive capacity
of each soil for each of the principal crops. Yields are
likely to increase as new production technology is
developed. The productivity of a given soil compared
with that of other soils, however, is not likely to change.

Crops other than those shown in table 6 are grown in
the survey area, but estimated yields are not listed
because the acreage of such crops is small. The local
office of the Soil Conservation Service or of the
Cooperative Extension Service can provide information
about the management and productivity of the soils for
those crops.
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Crop yields fluctuate widely, depending on yearly
variations in rainfall and other climatic factors, as well
as management techniques and soil types. The main
conservation practices in Norfolk County include
manure management, crop residue management, green
manure crops, irrigation, and drainage systems. Soil
testing is important in determining the kind and amount
of lime and fertilizer to apply on the fields. Soil testing is
available from the Cooperative Extension Service at the
Norfolk County Agricultural School.

General estimates of crop production in Norfolk
County are available from the Cooperative Extension
Service. Data, however, are not yet sufficient to
correlate these estimates to the productive capability of
specific soils. These estimates of specific soil
productivity were obtained directly from local farmers,
who can be reached by contacting the Norfolk County
Conservation District. Cropland on Woodbridge fine
sandy loam in Franklin typically yields sweet corn at
600 to 800 dozen/acre and pumpkins at 4 or 5 tons/
acre. Canton fine sandy loam in Wrentham yields
strawberries at 8,200 quarts/acre, raspberries at 7,000
pints/acre, and blueberries at 25,000 pints/acre.

Land Capability Classification

Land capability classification shows, in a general
way, the suitability of soils for most kinds of field crops.
Crops that require special management are excluded.
The soils are grouped according to their limitations for
field crops. the risk of damage if they are used for
crops. and the way they respond to management. The
criteria used in grouping the soils do not include major
and generally expensive landforming that would change
slope. depth, or other characteristics of the soils, nor do
they include possible but unlikely major reclamation
projects. Capability classification is not a substitute for
interpretations designed to show suitability and
limitations of groups of soils for woodland or for
engineering purposes.

In the capability system, soils are generally grouped
at three levels: capability class, subclass, and unit. Only
class and subclass are used in this survey.

Capability classes, the broadest groups, are
designated by Roman numerals | through VIIl. The
numerals indicate progressively greater limitations and
narrower choices for practical use. The classes are
defined as follows:

Class | soils have slight limitations that restrict their
use.

Class Il soils have moderate limitations that reduce
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the choice of plants or that require moderate
conservation practices.

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

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

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

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

Class VIl soils have very severe limitations that make
them unsuitable for cultivation.

Class Vil soils and miscellaneous areas have
limitations that nearly preclude their use for commercial
crop production.

Capability subclasses are soil groups within one
class. They are designated by adding a small letter, e,
w, or s, to the class numeral, for example, lle. The
letter e shows that the main limitation is risk of erosion
unless close-growing plant cover is maintained, w
shows that water in or on the soil interferes with plant
growth or cultivation (in some soils the wetness can be
partly corrected by artificial drainage); and s shows that
the soil is limited mainly because it is shallow, droughty,
or stony.

in class | there are no subclasses because the soils
of this class have few limitations. Class V contains onty
the subclasses indicated by w, or s, because the soils
in class V are subject to little or no erosion. They have
other limitations that restrict their use to pasture,
woodland, wildlife habitat, or recreation.

The acreage of soils in each capability class and
subclass is shown in table 7. The capability
classification of each map unit is given in the section
“Detailed Soil Map Units” and in the yields table.

Urban Gardening in Suffolk County

John Perry, district supervisor, Suffolk Conservation District,
helped to write this section.

Urban gardening is very poplar in Suffolk County.
The number of sites and the total acreage in the county
have increased significantly each year in the past
decade.

One problem of urban gardening in the county is the
thin layer of topsoil at most new garden sites. Another
problem is lead-contaminated soil. Suffolk Cooperative
Extension Service conducts a free testing program to
determine the content of lead and nutrients in soils
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used for vegetable gardens. Methods of overcoming
high lead levels are removing and replacing the
contaminated soil or adding organic matter to make up
at least 25 percent of the content of the soil.

The other problem of urban gardening is locating
reliable, nonprivate sources of irrigation water. The
Boston Water and Sewer Commission has installed
water spigots at many sites. Drip irrigation and
extensive mulching help to overcome the limitation of
low available moisture and to increase crop yields.

The problems of urban gardening are lack of
sunlight, the heat, and low fertility. The surrounding
buildings block sunlight. Also, in an urban complex,
buildings and pavement store warmth during the day
and release it at night. Also, the gardens need regular
applications of manure and other soil amendments.

The city of Boston has about 16,000 vacant
houselots, so the expansion of urban gardening has not
been limited. In the inner city, however, the prospects of
establishing permanent gardening sites are still
uncertain. The Boston Redevelopment Authority, for
example, considers urban gardening on land that it
owns as an interim use. The authority’'s policy is that a
garden site can be used for building at a later date.
Some garden groups, however, have purchased their
own sites. Also, the Boston Natural Areas Fund
Organization has permanent sites for community
gardening and other open spaces.

Woodland Management and Productivity

Laura Dooley, district forester. Massachusetts Department of
Environmental Management, and David Welsch, forester, Soil
Conservation Service. helped to write this section.

Norfolk County, one of the more densely populated
counties in Massachusetts, is about 45 percent
forested. Suffolk County is even more densely
populated and is about 6 percent forested. The two
counties make up the survey area. The major forest
types in the survey area are the oak type, the red
maple type, and the white pine type. Several Christmas
tree plantations and a few red pine plantations are also
in the survey area.

Existing stands of fair to good quality sawtimber of
both oak and pine show that management for quality
sawtimber products is possible in the survey area.
Canton and Charlton soils are well suited to oak and
pine sawtimber, respectively. Good markets exist for
these products in the survey area. Thinning of the
younger, smaller diameter stands is needed to improve
these larger stands. The small, hardwood (deciduous)
roundwood that is thinned out can be sold for firewood
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in the survey area. This firewood market also enables
profitable management of the red maple type that grows
well on both Walpole and Woodbridge soils. Because
markets for small softwood (coniferous) roundwood do
not exist, stands of these trees commaonly must be
thinned in timber stand improvement (TSI). Strong
markets exist for Christmas trees and Christmas tree
products. Old fields and burned-over areas on Canton,
Charlton, and Paxton soils are well suited to Christmas
tree production.

Most of the land in the survey area is in small private
holdings. Several private groups. however, as well as
towns and municipalities, the Metropolitan District
Commission, and the Massachusetts Department of
Environmental Management own forested land in the
survey area.

Table 8 can be used by woodland owners or forest
managers in planning the use of soils for wood crops.
Only those soils suitable for wood crops are listed in the
tables. The table gives the ordination symbol for each
soil. Soils assigned the same ordination symbol require
the same general management and have about the
same potential productivity.

The first part of the ordination symbol, a number,
indicates the potential productivity of the soils for an
indicator tree species. The number indicates the
volume, in cubic meters per hectare per year, that the
indicator species can produce. The larger the number,
the greater the potential productivity. The number 1
indicates low productivity; 2 and 3, moderate; 4 and 5,
moderately high; 6 through 8, high; 9 through 11, very
high; and 12 or more, extremely high. The second part
of the symbol, a letter, indicates the major kind of soil
limitation for use and management. The letter R
indicates steep slopes; X, stones or rocks on the
surface; W, excessive water in or on the soil; T,
excessive alkalinity, acidity, sodium salts, or other toxic
substances in the soil; D, restricted rooting depth
caused by bedrock, hardpan, or other restrictive layer;
C. clay in the upper part of the soil; S, sandy texture;
and F, high content of rock fragments in the soil profile.
The letter A indicates that limitations or restrictions are
insignificant. If a soil has more than one limitation, the
priority is as follows: R, X, W, T, D, C, S, and F.

In table 8, slight, moderate, and severe indicate the
degree of the major soil limitations to be considered in
management.

Erosion hazard is the probability that erosion can
occur as a result of site preparation or following cutting
operations and where the soil is exposed, for example,
roads, skid trails, fire lanes, and log handling areas.
Forests that are abused by fire or overgrazing are also
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subject to erosion. The ratings for the erosion hazard
are based on the percent of the slope and on the
erosion factor K shown in table 16. A rating of slight
indicates that no particular measures to prevent erosion
are needed under ordinary conditions. A rating of
moderate indicates that erosion control measures are
needed in certain silvicultural activities. A rating of
severe indicates that special precautions are needed to
control erosion in most silvicultural activities.

The proper construction and maintenance of roads,
trails, landings, and fire lanes will help overcome the
erosion hazard.

Equipment limitation reflects the characteristics and
conditions of the soil that restrict use of the equipment
generally needed in woodland management or
harvesting. The chief characteristics and conditions
considered in the ratings are slope, stones on the
surface, rock outcrops, soil wetness, and texture of the
surface layer. A rating of slight indicates that equipment
use normally is not restricted either in kind of equipment
that can be used or time of year because of soil factors.
If soil wetness is a factor, equipment use can be
restricted for a period not to exceed 1 month. A rating
of moderate indicates that equipment use is moderately
restricted because of one or more soil factors. If soil
wetness is a factor, equipment use is restricted for 1 to
3 months. A rating of severe indicates that equipment
use is severely restricted either in kind of equipment or
season of use. If soil wetness is a factor, equipment
use is restricted for more than 3 months.

Choosing the most suitable equipment and timing
harvesting and other management operations to avoid
seasonal limitations help overcome the equipment
limitation.

Seedling mortality refers to the probability of death of
naturally occurring or planted tree seedlings as
influenced by kinds of soil or topographic conditions.
The factors considered in rating the soils for seediing
mortality are texture of the surface layer, depth and
duration of the water table, rock fragments in the
surface layer, rooting depth, and aspect of the slope. A
rating of slight indicates that under usual conditions the
expected mortality is less than 25 percent. A rating of
moderate indicates that the expected mortality is 25 to
50 percent. Extra precautions are advisable. A rating of
severe indicates that the expected mortality is more
than 50 percent. Extra precautions are important.
Replanting may be necessary.

The use of special planting stock and special site
preparation, such as bedding, furrowing, or surface
drainage, can help reduce seedling mortality.

Plant competition is the likelihood of the invasion or
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growth of undesirable species where openings are
made in the canopy. The main factors that affect plant
competition are depth to the water table and available
water capacity of the soil. A rating of slight indicates
that competition from unwanted plants is not likely to
suppress the more desirable species or prevent their
natural regeneration. Planted seedlings have good
prospects for development without undue competition. A
rating of moderate indicates that competition may delay
the natural regeneration of desirable species or of
planted trees and may hamper stand development, but
it will not prevent the eventual development of fully
stocked stands. A rating of severe indicates that
competition can be expected to prevent natural
regeneration or restrict planted seedlings unless
precautionary measures are taken.

Adequate site preparation before planting the new
crop can help reduce plant competition.

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

The productivity class, a number, represents an
expected volume produced by the most important trees.
This number, expressed as cubic meters per hectare
per year, indicates the amount of fiber produced on a
fully stocked, even-aged, unmanaged stand. One cubic
meter per hectare equals 14.3 cubic feet per acre.

The first tree species listed under “Common trees”
for a soil is the indicator species for that soil. The
indicator species is the species that is common in the
area and is generally the most productive on the soil.
The productivity class of the indicator species is the
number used for the ordination symbol.

Trees to plant are those that are suited to the soil
and are planted for commercia!l wood production.

Recreation

The survey area falls within the most densely
popuiated part of the state, and the demand for
recreation areas is high. The Atlantic Ocean, numerous
publicly owned parks, and many historical and cultural
resources offer a variety of opportunities for recreation.

Miles of coastline have many places for swimming,
boating, and fishing. Salt marsh estuaries on Ipswich
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soils are ideal for hunting, clamming, birdwatching, and
nature study. The Boston Harbor Islands constitute a
unigue park, are accessible only by boat, and afford a
view of Boston (78).

Almost all communities have golf courses, and most
of these are open to the public. Ski areas are in the
Blue Hills Reservation and in the southwest corner of
the town of Franklin.

About 12,400 acres of parks and forests are
available for public use. These areas are operated by
the Massachusetts Department of Environmental
Management, the Metropolitan District Commission, and
the Trustees of Reservations. The largest of these
areas. the Blue Hills Reservation, covers 5,489 acres in
the towns of Braintree, Canton, Milton, Quincy, and
Randolph. Most of these areas are used for hiking,
picnicking, and nature study. Some areas are available
for hunting. camping. and horseback riding (17).
Horseback riding is very popular in the western part of
Norfolk County, where many miles of bridlepaths are on
privately owned land.

Town commissions and town departments throughout
Norfolk and Suffolk Counties own and manage land for
conservation and watershed protection. This land is
used by the public for hiking, picnicking, nature study,
fishing. and hunting. Most cities and towns have
numerous athletic fields and playgrounds.

The soils of the survey area are rated in table 9
according to limitations that affect their suitability for
recreation. The ratings are based on restrictive soil
features, such as wetness, slope, and texture of the
surface layer. Susceptibility to flooding is considered.
Not considered in the ratings, but important in
evaluating a site, are the location and accessibility of
the area, the size and shape of the area and its scenic
quality, vegetation, access to water, potential water
impoundment sites. and access to public sewerlines.
The capacity of the soil to absorb septic tank effluent
and the ability of the soil to support vegetation are also
important. Soils subject to flooding are limited for
recreation use by the duration and intensity of flooding
and the season when flooding occurs. In planning
recreation facilities, onsite assessment of the height,
duration. intensity, and frequency of flooding is
essential.

In table 9, the degree of soil limitation is expressed
as slight, moderate, or severe. Slight means that soil
properties are generally favorable and that limitations
are minor and easily overcome. Moderate means that
limitations can be overcome or alleviated by planning,
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design, or special maintenance. Severe means that soil
properties are unfavorable and that limitations can be
offset only by costly soil reclamation, special design,
intensive maintenance, limited use, or by a combination
of these measures.

The information in table 9 can be supplemented by
other information in this survey, for example,
interpretations for septic tank absorption fields in table
12 and interpretations for dwellings without basements
and for local roads and streets in table 11.

Camp areas require site preparation, such as shaping
and leveling the tent and parking areas, stabilizing
roads and intensively used areas, and installing sanitary
facilities and utility lines. Camp areas are subject to
heavy foot traffic and some vehicular traffic. The best
soils have mild slopes and are not wet or subject to
flooding during the period of use. The surface has few
or no stones or boulders, absorbs rainfall readily but
remains firm, and is not dusty when dry. Strong slopes
and stones or boulders can greatly increase the cost of
constructing campsites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for picnic areas are firm when wet,
are not dusty when dry, are not subject to flooding
during the period of use, and do not have slopes or
stones or boulders that increase the cost of shaping
sites or of building access roads and parking areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones and boulders, is firm after
rains, and is not dusty when dry. If grading is needed,
the depth of the soil over bedrock or a hardpan should
be considered.

~Paths and trails for hiking and horseback riding
should require little or no cutting and filling. The best
soils are not wet, are firm after rains, are not dusty
when dry, and are not subject to flooding more than
once a year during the period of use. They have
moderate slopes and few or no stones or boulders on
the surface.

Golf fairways are subject to heavy foot traffic and
some light vehicular traffic. Cutting or filling may be
required. The best soils for use as golf fairways are firm
when wet, are not dusty when dry, and are not subject
to prolonged flooding during the period of use. They
have moderate slopes and no stones or boulders on the
surface. The suitability of the soil for tees or greens is
not considered in rating the soils.
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Wildlife Habitat

Ralph H. Lutts, director, Blue Hills interpretive Centers, helped to
write this section.

Wildlife in great variety inhabit the survey area.
Furbearers include fox, muskrat, and mink. Raccoon are
prevalent. Sightings of river otter and eastern coyote
have been reported. Small mammals, including
cottontail, skunk, gray and red squirrels, flying squirrel,
chipmunk. and various species of vole, mice, and bats
are plentiful. In recent decades opossum have
expanded their range northward and have been
common in the area.

The most common resident raptors are red-tailed and
broad-winged hawks, kestrel, and screech and great
horned owls. Grouse, pheasant, woodcock, and a great
variety of songbirds are also present. Pileated
woodpecker are occasionally seen. In recent years
cardinal, titmouse, and mockingbird have become
increasingly common.

The most common reptiles include garter and milk
snakes and snapping and painted turtles. Eastern box
turtles are becoming scarce and should not be
disturbed if found in the field. Red-backed salamander,
including the lead-backed color phase, are common
under rotting logs. Spotted salamander appear to be
declining in number as a consequence of a reduced
reproductive rate resulting from acid precipitation.
Sightings of blue-spotted and marbled salamanders,
which are rare and should not be disturbed, should be
reported to the Massachusetts Department of
Environmental Management, Natural Heritage Program.

The largest area of protected land in the survey area
is the Blue Hills Reservation of the Metropolitan District
Commission (MDC). This reservation and the adjacent
Fowl Meadow section of the MDC’s Neponset River
Reservation take in nearly 7,000 acres of wildlife
habitat, located only 8 miles south of downtown Boston.
They cover an unusual diversity of ecological habitats
and support a varied wildlife, including relict populations
of timber rattlesnake and northern copperhead.

Urban areas also support a variety of wildlife. In
Boston raccoon, opossum, and skunk are common, as
well as nighthawks, gray squirrel, and bats. The house
mouse, Norway rat, rock dove, English sparrow, and
starling are also common. The loop of Route 128 (1-95)
has effectively barred the movement of white-tailed deer
into the enclosed Boston urban area. Other parts of the
survey area support deer. Both domestic and feral dogs
and cats abound and prey on wildlife.

Soils affect the kind and amount of vegetation that is
available to wildlife as food and cover. They also affect
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the construction of water impoundments. The kind and
abundance of wildlife depend largely on the amount and
distribution of food, cover, and water. Wildlife habitat
can be created or improved by planting appropriate
vegetation, by maintaining the existing plant cover, or
by promoting the natural establishment of desirable
plants.

In table 10, the soils in the survey area are rated
according to their potential for providing habitat for
various kinds of wildlife. This information can be used in
planning parks, wildlife refuges, nature study areas, and
other developments for wildlife; in selecting soils that
are suitable for establishing, improving, or maintaining
specific elements of wildlife habitat; and in determining
the intensity of management needed for e