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INTRODUCTION TO SOILS
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Soils can be classified according to any number of different parameters. For the purposes of this
report, three classifications of soils will be emphasized: by map units based on their physical

properties, by hydrologic properties, and by their appropriateness for agricultural activities.

! This chapter was written during 2009 and 2010 by Dr. Jeff Walker, (Department of Earth Science & Geography,
Vassar College), with valuable input from Ed Hoxsie (Director of the Dutchess County Soil and Water Conservation
District) and Dr. Peter M. Groffman (Microbial Ecologist, Cary Institute of Ecosystem Studies). It is an updated and
expanded version of the soils chapter of the 1985 document Natural Resources, Dutchess County, NY (NRI).
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Soil Physical Properties

Soils are made up of rock and mineral fragments, organic matter, and void spaces filled with air or
water. The composition and proportions of the various different soil components vary from place
to place, giving rise to differences in color, depth, texture, and the types of vegetation that a soil can
support. In a county soil survey (such as the USDA 2005 Dutchess County survey), soils are
classified on the basis of their texture, parent material, depth of soil development, and water-holding

characteristics such as permeability and drainage. For a more thorough discussion of soil physical

properties see http://soils.usda.gov/education/)

Texture

Texture is a physical characteristic that describes the distribution of different sizes of rock and
mineral fragments in the body of the soil. The bulk of most soils is made up of grains that can be
divided into three categories: clay (less that 0.002mm diameter), silt (0.002mm to 0.05mm in
diameter), and sand (0.05 to 2mm in diameter). The percentages of these three grain sizes

categories allow one to classify textures according to a triangular diagram as shown in Figure 4.1.
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Figure 4.1: Soil texture triangle (Adapted from Thien & Graveel, 1997)

Dutchess County soil textures are dominated by silty loam and loam (25 percent clay and 75 percent

a mixture of sand and silt in roughly equal proportions). Loam is the most desirable soil texture
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because it is well-aerated due to its high proportion of sand and silt particles, yet has a high enough
proportion of clay-size particles to retain water without creating too dense a soil body. These clay-
size grains are also important because they, along with organic substances such as humus, are the

soil constituents that store and release plant nutrients.

In some soils, grains larger than 2mm (about the thickness of a dime) are present. Descriptors
referring to these larger grains are used to modify the textural classification. For instance, channery
loam, a soil containing thin, flat grains up to 6 inches in length known as “channers,” is common in
areas underlain by shale bedock which tends to break into fragments of this shape. Other loams are
said to be “gravelly,” meaning that they contain a significant number of roughly spherical fragments

larger than 2mm in diameter.

Influence of Parent Material

The physical characteristics of a soil depend in large part on the nature of the parent material, and to
a lesser extent, on the topography, the climate, the vegetation, and the amount of time the soil has to
form. The most common parent materials for soils in Dutchess County (see NRI Chapter 3:
Geology and Topography) are glacially-derived sediments including glaciolacustrine deposits (fine-
grained sediments deposited in lakes), glaciofluvial deposits (coarser-grained sediments deposited
by streams draining melting glaciers), and glacial till (mixed sediments deposited directly from a
glacier). Glacial till may be either lodgement till, which is deposited by an advancing glacier and is
very dense because it was compacted by the weight of overriding ice, or ablation till which is much
less dense because it is simply the material left over after the ice melts. Lands in Dutchess County
that do not have exposures of bedrock, and are not underlain by recently-deposited stream
sediments (alluvium), are covered with glacial deposits making these deposits the principle parent
materials for soils in the county. Itis rare that the underlying bedrock contributes in a significant
way to the parent material of Dutchess County soils, and there are no soils derived by direct
weathering of bedrock. However, the bedrock can contribute grains to glacial sediments which

eventually weather to become soils.

Influence of Topography
The topography of the county (see NRI Chapter 3: Geology and Topography) is dominated by

northeast-southwest trending ridges of bedrock covered by a thin veneer of glacial till, separated by
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deep valleys filled with thick fluvial and lacustrine sediments, many of glacial origin. Slopes that do
not have bedrock exposures are covered by thin glacial till deposits. The steepness of a slope
determines the nature of soils formed on them: steeper slopes tend to have thinner, less well-
developed soils because the parent material is transported downbhill by gravity before soil can

develop. Soils tend to be thicker at the toe of a slope where material moving downslope collects.

Influence of Climate and 1 egetation

Climate is relatively consistent across the county (see NRI Chapter 2: Climate and Air Quality)
except for microclimates developed on topographic irregularities. The climate is cool (mean annual
soil temperature is about 50 degrees Fahrenheit) and moist, resulting in moderate weathering
conditions. Similatly, the vegetative cover of the county has been relatively consistently forested
since the last glaciation except during the past 400 years when agriculture combined with the

demand for wood for fuel and charcoal resulted in widespread clearing of the primeval forests.

Influence of Time

In undisturbed locations in the county, the time available for soil to develop has been the same.
However, disturbance by human interaction (such as agriculture, logging, and development), soil
erosion, or mass wasting can destroy soil that took thousands of years to develop. The oldest soils
of Dutchess County have only been forming since the most recent glaciation (approximately
12,000 years ago), which is a relatively short time in soil-formation terms. Short development times
and moderate weathering rates result in immature soils. The soils of southern New York are
classified by USDA as belonging to the “inceptisol” order, characterized by “weakly developed
soils” (Kohnke and Franzmeier, 1995). The fact that Dutchess County inceptisols have developed
only minimally in the past 12,000 years illustrates how slowly soils form (in this case, due to the low
weathering rates), and dramatizes how fragile they are: once a soil is lost either to erosion or

development, it will not recover in a human lifetime because the soil formation clock is reset to zero.

The combined effects of parent material, topography, climate, vegetation, and time determine the
depth to which a soil will develop. Shallow soils are the result of one or more of the following
conditions: dense parent material, steep slopes, incomplete vegetative cover, and/or short

development time because of natural or artificial disturbance. Deep soils can be formed on even the
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densest parent material given conditions conducive to more extensive weathering such gentle slopes,

stable vegetation, and/or long development times.

Opver time, a soil develops a profile made of layers called horizons. A typical soil profile (Figure 4.2
below) contains four horizons which, from the surface down are called organic matter
(decomposing organic material on the surface), topsoil (highly weathered parent material rich in
organic matter from above), subsoil (weathered parent material with little accumulated organic
material), and the unweathered parent material. The thickness and composition of the horizons

vary with location, time, and disturbance.

Organic Matter

Topsoil

Subsoil

Parent
Material

Bedrock

Figure 4.2: Typical Soil Profile (from 1985 Dutchess County NRI, Soils Chapter. Redrawn from
the USDA Soil Conservation Service, “Conserving Soil”)

SOIL SURVEY OF DUTCHESS COUNTY, NY

Once a soil profile is described, it is assigned to a soil series, which consists of all soil types whose
profiles have nearly the same characteristics, thickness, and arrangement. A soil survey is an

inventory that maps the soil series in a given geographical area.

The Soil Survey of Dutchess County was initially prepared in 1936 and updated in 1955 and 1972. A

new survey, published in 2001, describes and maps 134 different soil series each with distinct
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characteristics and qualities. No single soil series covers more than three percent of the county. The
2001 survey mapped the county in 6 acres increments, instead of the 3 acre increment of previous
surveys, and was one of the first digitized soil surveys in the nation. A web-based version of the
Dutchess County soil survey is available at the National Resource Conservation Service (NRCS)

Web Soil Survey.

Dutchess County soils vary greatly. Silty loam textures dominate, but textures vary from gravelly,
sandy loam to fine, silty clay. Most of the soils that have been cultivated are moderately eroded,
except in certain nearly level areas. More than 70 percent of county soils are well drained, but small
areas of poorly- and very poorly-drained soils can be found, often in complex associations that may

limit the use of the well-drained soils associated with them.

Soil Map Units on the Generalized Soils Map

The Generalized Soils Map presents an overview of soil types in Dutchess County. Each of the ten
soil map units are groupings of dominant soil series. If a large area is dominated by two or three soil
series that differ in detail (such as thickness, texture, drainage capacity) but are derived from the
same type of parent material, the soil series are combined to form a map unit. Minor soil series are

also present within these map units.

The map units used on the Generalized Soils Map are discussed in more detail in Appendix 1. It
must be emphasized, however, that the Generalized Soils Map is not detailed enough to allow
interpretations at the parcel or even township level. The map is strictly indicative of the general
patterns of soil distribution in Dutchess County, and helps to organize the following discussion. The
detailed Soil Survey of Dutchess County should be consulted for more details, but even using that
(via the Web Soil Survey referenced above), one should remember that the smallest mapping unit is

6 acres, and detail at a finer scale is not possible. Dutchess County Soil and Water Conservation

District should be consulted for assistance in interpreting information at smaller scales.

The map, therefore, 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 map unit differ from place to place
in slope, depth, drainage, and other characteristics that affect management. In some areas along the

borders of Dutchess County, the names of the general soil map units do not match those of
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adjoining counties. These discrepancies exist because of differences in the detail of mapping,
changes in soil classification, and differences in the proportions of the same soil in adjoining

counties.

Soil Hydrologic Properties

Soils play a very important role in ecosystems by filtering water, and by allowing infiltration and
recharge of groundwater. The flow of water through a soil is governed by two different physical
parameters, permeability and topography. Permeability is a measure of how well connected the
pore spaces in a soil are. Permeability rates, which are usually given in inches per hour, measure the
ease with which water flows through the soil layers. Values for permeability range from 0.06 inches
of water per hour (very slow) to greater than 20 inches per hour (very rapid), and change according
to the size of the soil particles and how closely they are packed. Soils dominated by very small (clay-
sized) particles have low permeability rates simply because the grains are so small that surface
tension limits the movement of water molecules through the pore spaces. Permeability combines
with topography to determine the drainage characteristics of the soil. Drainage runs the gamut from
a permeable soil located on a hillside that is said to be “excessively well drained” to a low
permeability soil located in a depression with minimal external drainage that is said to be “poorly

drained.”

The information given here is strictly general. Design manuals are available and should be used for
site specific work. Septic fields, farming, and other uses requiring good internal soil drainage may
not function propetly in soils with low permeability rates, placing severe restrictions on development

densities in areas not served by central water and sewer systems.

Prime and Important Agricultural Soils
The best and potentially most productive soils are classified by the Natural Resources Conservation

Service (NRCS) as prime soils (USDA Handbook part 622.04). They are considered prime because

they are suited to a wide variety of farm crops with relatively few limitations, and represent an
irreplaceable agricultural resource. Prime soils are well-drained, nearly-level, fertile, stable, and deep.
These characteristics make them ideal for farming, but also easy to develop for residential and

commercial uses.
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“Prime” soils cover about 15 percent of Dutchess County. Significant concentrations occurred
along the major stream valleys and throughout the towns of Red Hook and Rhinebeck, as well as
major portions of Clinton and Pleasant Valley. High-quality soils also were abundant in the

southwestern quarter of the county but many have since been built over.

“Statewide Important” (USDA handbook part 657.5(c)) soils support good crop fields, but unlike
prime soils they have limitations that require special conservation measures and are suited to a
smaller variety of crops. According to NRCS inventories, they cover about 32 percent of the
county, and are usually found near prime agricultural soils. Smaller tracts of important soils are
found in much of the county. Important and prime soils are noticeably absent from the Hudson
Highlands, the ridges along the Harlem Valley, and other steeply sloping uplands where soils are

characteristically shallow.

Erosion and Sedimentation

Soil erosion is an issue of concern in any area that is cultivated or otherwise cleared of vegetation for
an appreciable portion of the year. By stripping topsoil, erosion robs the land of valuable natural
nutrients, and washes soil, pesticides, and fertilizers into waterways. It also undermines soils and

structures and chokes streams, lakes, rivers, and drainage systems with sediment.

The rate of soil loss varies dramatically with land use. Erosion rates from construction sites can be
as much as 25 times higher than those from cropland, and as much as 75 times higher than those

from pastures and woodlands. Proper conservation procedures can drastically reduce these rates.

Potential soil loss through erosion can be estimated using the Universal Soil Loss Equation, or
USLE, which calculates the relative contribution of climatic, soil, and site specific management
factors to potential soil erosion. The specific soil characteristic is the erosion factor (K) which is
summarized in Table 4.2 for the various soil types included in the map units. Erosion factors
quantify the susceptibility of soils to sheet and rill erosion by water. The estimates are based
primarily on the percentage of silt, sand and organic matter, and on soil structure and permeability.
Values for K range from 0.02 (very low susceptibility to erosion) to 0.69 (very susceptible), and in

Dutchess County the values are between 0.1 and 0.64.
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Table 4.1: Summary of Erosion Factors (K) for Dutchess County Soils (Soil Survey of
Dutchess County, Natural Resource Conservation Service)

map unit | soil formations average erosion factor
1 Hudson-Vergennes-Raynham 0.49
2 Hoosic-Wayland-Copake 0.28
3 Farmington-Galway-Stockbridge | 0.28
4 Cardigan-Dutchess-Nassau 0.27
5 Bernardston-Pittstown 0.28
6 Charlton-Chatfield-Hollis 0.24
7 Stockbridge-Georgia 0.30
8 Taconic-rock outcrop-Macomber | 0.24
9 Nassau-rock ourcrop-Cardigan 0.24
10 Hollis-Chatfield-rock outcrop 0.24

The figures given in Table 4.1 are approximate, but serve to illustrate that Dutchess County soils in
general have moderate to moderately high susceptibility to erosion. Actual soil loss rates vary

considerably from site to site, depending on slope, soil type, vegetation density, and rainfall.

Hydric Soils, Wetlands and Aquifers

Hydric soils are defined as those soils that form under conditions that are sufficiently wet to
support anaerobic conditions in the upper part of the soil profile for a significant portion of the
growing season. A list of hydric soils was created by the USDA NRCS National Technical
Committee for Hydric Soils and is published in the National Soil Information System (NASIS)

database. Hydric soil series in Dutchess County include Catlisle, Fredon, Halsey, Livingston, Palms,

Raynham, Sun, and Wayland.

Hydric soils are critical to the formation and definition of wetlands as they support the presence of
wetland (hydrophytic) vegetation. Many soils that were originally classified as hydric have been
artificially drained to support agriculture and construction activities. These soils are still designated
as hydric but they may no longer support hydrophytic vegetation and may not be considered
wetlands. For a site to be considered a wetland it must have hydric soil, hydrophytic vegetation, and

wetland hydrology as defined by local, state, or federal jurisdictions.

Natural Resource Inventory of Dutchess County, NY 9
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Wetlands are often directly connected to aquifers as either recharge or discharge areas. Hydric soils
are therefore useful as a planning tool, indicating areas that should be evaluated carefully for aquifer

protection.

Soils and Ecosystem Services

There are clear links between soils and all categories of ecosystem services in terms of production of
food and fiber, as well as regulation of water quantity and quality through percolation, erosion, and
hydric soil effects on aquifers. Recently, there has been a great increase in interest in the ability of
soils to sequester carbon. Plants remove carbon dioxide from the atmosphere during
photosynthesis and transfer some of this carbon to the soil when plant tissues die. Soil organic
matter is the largest reservoir of carbon in most ecosystems and there is great interest in altering

agriculture and forestry practices to increase soil carbon storage.

The role of soils in cultural services related to aesthetics and biodiversity are also important, and are
largely driven by the effects of soils on vegetation. Distinctive vegetation communities, with specific
aesthetic and biodiversity values, are associated with specific soil types. In general in Dutchess
County, more fertile (high pH, high base cations) soil series are associated with maple forests, while
more coarse-textured, low fertility soils are associated with oak forests. Suites of plants (such as
spring ephemeral plants) and animals (such as salamanders and birds) are associated with these
different soil-vegetation associations and can be used as a starting point for biodiversity, aesthetic,
and recreational assessments. (For more information on vegetation communities and biodiversity,

see NRI Chapter 6: Biological Resources and Biodiversity.)

Regulation of Soils

Except as the nature and limitations of different soil types might be included in local zoning
ordinances, there is no county-wide regulation of activities based on particular soils. Prime and
Important Agricultural Soils, for example, are not protected at the county level. In fact, their gentle
topography and even-textures make them prime candidates for development. Development in
wetland areas is restricted by state and local wetland ordinances enacted on a town-by-town basis;

larger wetland development projects are regulated by US Army Corps of Engineers.
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Soil erosion associated with clearing and grading is regulated by some municipalities as well as the
NYS Department of Environmental Conservation, as is the practice of “soil mining” which removes

unconsolidated glacial material for aggregate and bank-run fill material.

TRENDS AND CHANGES SEEN OVER TIME

Two trends seen over time are loss of prime and important agricultural soils and loss of hydric soils
in wetland areas. In the last 40 years, Dutchess County has been an area of sustained development
activity, and it is estimated that as much as 50 percent of the county’s best soil acreage has been
developed for residential, commercial, or industrial use. Similar losses have been experienced by

hydric soils and wetlands.

Another change is soil pollution from toxic substances dumped on the surface of the land. Such a
problem is more localized, and is probably more of an issue in terms of groundwater pollution
because of its more far-reaching potential effects. However, soil pollution is an important issue
because of the extremely slow migration rates of most pollutants through the soil. Once a soil is
polluted, it is difficult to treat it short of removing it and/or incinerating it, which destroys the soil

as a natural body.

The causes of these changes are related, either directly or indirectly, to development pressure. The
population of the county increased from 222,295 in 1970, to 280,153 in 2000, to an estimated
293,562 in 2009, and along with that changing demographic came pressure to provide homes and
services for the increasing population. Soil pollution is often related to businesses or industries that
provide either employment for local residents, or goods and/or setvices for their consumption,

creating a dilemma for local lawmakers.

IMPLICATIONS FOR DECISION-MAKING

Soil is a fundamental resource that is often taken for granted because of its abundance, low cash
value, utilitarian functions, and lack of aesthetic charm. Soil makes it possible to use and live on the

land. Without ample supplies of good, arable soil, food production would be vastly more difficult.
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Soils have several characteristics, such as permeability, depth-to-bedrock, erodibility, and wetness,
which limit the land uses they can support. All of these limiting characteristics should be considered
during the land use decision-making process. Development proposals and local land use controls
should be well-matched to soil features to ensure that the type, density, location, intensity, and
design of all land uses are appropriate to the soils and other natural resources that must sustain
them. No amount of mapping at the county-wide scale can substitute, however, for site-specific
knowledge, so decisions about individual pieces of land should be made in consultation with soil-
mapping professionals such as the Dutchess County Soil and Water Conservation District
(DCSWCD). Specific policy considerations discussed below are primarily focused on the
relationship of soils to development activities in terms of agriculture, permeability, thickness, and

susceptibility to erosion.

Prime and Important Agricultural Soils

Much of Dutchess County’s prime and important soil acreage has been developed for residential or
commercial uses since the middle of the 20th century and is no longer available for agricultural or
open space use. The best of these soils that remain undeveloped are located mainly outside the
southwestern core area, and form a critical resource on which Dutchess County’s current agricultural

industry and future food-producing capability depend.

Agriculture is a significant and highly valued component of Dutchess County’s economy, historic,
and visual identity. Prime and important soils support active-farms throughout the northern and
eastern communities, as well as a handful of farming operations within the urban area. Many of
these farms are under intense development pressure, which threatens their continued viability. It is
necessary, therefore, to devise ways to preserve the county’s best soils even as farming activity

declines.

If land uses that can function satisfactorily on less valuable soils are allowed to continue to consume
the best soils in Dutchess County, the county’s agricultural community will be further weakened, and
its ability to respond to future changes in the nation’s food production system will be severely
impaired. The loss of agricultural open land also threatens one of the most traditional and

aesthetically pleasing contributors to the county’s high quality of life. Aggressive measures are
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needed to protect the soil resource. Communities must find equitable, effective ways to divert
development to less valuable sites, to encourage open space preservation, to support agricultural

activities, and to institute effective erosion control measures.

Permeability

Development densities and waste management practices should reflect the severely limited ability of
impermeable soils to absorb and filter wastes. Otherwise, intensive development without central
sewage treatment facilities will saturate soils with wastes, causing untreated wastes to spread into
nearby surface waters and groundwater supplies. In areas where such contamination occurs,
expensive construction of central sewage and water treatment facilities and pipelines may be the only

remedy.

A report by Gerber (1982), updated by Chazen (20006), used the permeability characteristics of
surficial materials (which are primarily soils) to calculate the maximum theoretical density of
residential developments that are based on wells and septic systems. (See the Dutchess County
Department of Planning & Development for copies of the Chazen report). The scale of mapping in
the Chazen (2000) report is not sufficiently detailed for site specific work; it is intended to give an

overview of infiltration issues in the county.

Highly permeable soils should also be used carefully, because of their ability to transmit hazardous
materials into groundwater supplies. Landfills, petroleum storage tank farms, chemical
manufacturers, and other facilities that handle such hazardous materials should not be located on

top of the most permeable soils.

These considerations underscore the fact that soils are important filters of water as it makes its way
from the surface to the water table to enter the aquifer. Whether that water is rain water, surface
water flowing into, or out of, streams and lakes, or effluent from septic systems and/or sewage
treatment facilities, making effective use of the biological and physical filtering capacity of soils is an
important water resource protection strategy. (For more information, see NRI Chapter 5: Water

Resources.)
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Depth

Like permeability, depth-to-bedrock affects the development suitability of soils and should be
considered when development proposals and land use policies are reviewed. Shallow soils limit the
placement of wells, septic systems, foundations, agricultural uses, roads, and utilities. Expensive
blasting is often needed for construction on shallow soils, and the likelihood of erosion and septic
failures is much greater than in areas with deeper soil. At the same time, shallow soils with bedrock
outcrops on steep slopes often offer spectacular views, making them tempting sites for recreational
developments and homes. They are ideal sites for natural recreation areas such as hiking trails,
forest preserves, and open space. Intensive development may be possible on shallow soils with

thoughtful site planning, central sewage systems, and stringent erosion control measures.

Erosion and Sedimentation

Although federal and county soil conservation programs have helped reduce cropland erosion
significantly since the mid-1970s, erosion continues to damage the county’s soil and water resources.
Erosion rates are especially severe on construction sites, road banks, and croplands that are not
using erosion control practices. Soil erosion can be exacerbated by runoff from impervious surfaces
such as parking lots or lawns where runoff gains momentum and erosive power before it flows off

the surface onto the soil.

Soil eroded from improperly managed construction and agriculture can result in increased public
expense when it chokes drainage culverts and sediment traps. During extreme weather events
erosion causes deposition, which in turn can cause flooding. The agricultural community has
embraced environmental practices resulting in significant reduction in per acre soil erosion. (For

specific examples, see the Dutchess Countv Soil and Water Conservation District.
p ples,
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RESOURCES FOR ADDITIONAL INFORMATION

e Natural Resource Conservation Service — Soil Education: For a more thorough

discussion of soil physical properties see: http://soils.usda.gov/education

e Natural Resource Conservation Service — Web Soil Survey: A web-based version of the
Dutchess County soil survey is available at:

http://websoilsurvey.nres.usda.gov/app/HomePage.htm

e National Resource Conservation Service — National Hydric Soils List by State: A list
of hydric soils was created by the USDA NRCS National Technical Committee for Hydric

Soils. See: http://soils.usda.gov/use/hydric/lists /state.html
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APPENDIX 1. SOIL MAP UNIT DESCRIPTIONS

For detailed descriptions of all soil series, see “Soil Survey of Dutchess County, New York” 2001,

available from: http://soils.usda.gov/survey/online surveys/new york/.

Hudson-1ergennes-Raynham (Map Unit 1)
USDA description: Dominantly nearly level to steep, very deep, moderately well drained and
somewhat poorly drained, medium to moderately fine textured soils; on lowlands and dissected

lake plains.

Hudson-Vergennes-Raynham soils form on glaciolacustrine deposits with a medium to high content
of silt and clay. The unit underlies lands that are generally gently sloping although it is dissected in
places by stream valleys. The unit contains about 25 percent Hudson, 25 percent Vergennes, 15
percent Raynham, and 35 percent minor soils. The soils are moderately well drained and very deep

with a silt loam texture that has variable amounts of clay. Permeability is slow to very slow.

Most areas of this unit are used for cultivated crops, hay, or residential development. The steep areas
are wooded and subject to active erosion. Some of the soils in this unit are highly erodible and
require cross slope tillage, conservation tillage, careful crop rotations, and maintenance of permanent

sod. Flatter areas used for farming need drainage.

Slow permeability, a seasonal high water table, clayey texture, slope, erodibility, and frost action are

the main limitations if this unit is used for community development.

Hoosic-W ayland-Copake (Map Unit 2)
USDA description: Dominantly nearly level to steep, very deep, somewhat excessively drained and
well drained medium textured soils and very deep, very poorly drained medium textured

alluvial soils; on outwash plains, in lowlands and along streams.
Hoosic-Wayland-Copake soils form on glaciofluvial sediments in the large tributary valleys of the

Hudson River, and on alluvial deposits adjacent to the major streams of the county. The unit is

about 35 percent Hoosic soils, 15 percent Wayland soils, 15 percent Copake soils, and 35 percent
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minor soils. The soils are poorly to excessively drained and very deep with a gravelly to silty loam

texture. Permeability is moderately rapid to rapid.

Most of the Hoosic and Copake areas of this unit are used as cropland, hayland, or residential
development. Most of the Wayland areas of this unit are wooded or are in water-tolerant brush and
sedges. The Hoosic and Copake soils are suitable for community development; however,
installation of septic tank absorption fields is a problem because of the poor filtering capacity of

these soils. Wayland soils are not suited to community development because of flooding.

Farmington-Galway-Stockbridge (Map Unit 3)
USDA description: Dominantly nearly level to very steep, shallow to very deep, somewhat
excessively drained to moderately well drained medium textured soils formed in glacial till;

on uplands.

Farmington-Galway-Stockbridge soils formed on thin glacial till deposits covering hills underlain by
limestone bedrock. Outcrops of folded and tilted limestone and marble commonly occur. The unit
is about 20 percent Farmington soils, 15 percent Galway soils, 15 percent Stockbridge soils, and 50
percent rock outcrop and minor soils. The soils are well drained and range from 10 to 60 inches
deep to limestone bedrock. Thinner soils are found on slopes and thicker soils on flatter surfaces
and at the toes of slopes. They have gravelly to silt loam textures. Permeability is moderate

throughout.

Areas of this unit are used as woodland, pastureland, or residential development. Shallow depth to

bedrock and steep slopes are the main limitations if this unit is used for community development.

Cardigan-Dutchess-Nassau (Map Unit 4)
USDA description: Dominantly nearly level to very steep, very deep to shallow, well drained and

somewhat excessively drained, medium textured soils that formed in glacial till; on uplands.
Cardigan-Dutchess-Nassau soils form on glacial till on hills underlain by shale bedrock. Outcrops

of folded and tilted shale bedrock are common, particularly in steep and very steep areas. The unit

is about 25 percent Cardigan soils, 20 percent Dutchess soils, 10 percent Nassau soils, and 45
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percent minor soils and rock outcrop. The soils are well drained and moderately deep with a silt

loam to channery silt loam texture. Permeability is moderate.

Most areas of this unit are used as cropland, pastureland, woodland, or residential development.
Slope, shallow depth to bedrock, and widespread rock outcrops are the main limitations in the areas

used for community development.

Bernardston-Pittstown (Map Unit 5)
USDA description: Dominantly gently sloping to steep, very deep, well drained and moderately well

drained, medium textured soils with a dense substratum; on uplands.

Bernardston-Pittstown soils form on glacial till on hilltops and hillsides underlain by shale and
phyllite. The unit is about 50 percent Bernardston soils, 25 percent Pittstown soils, and 25 percent
minor soils. The soils are well drained and very deep with a silt loam texture. Permeability is

moderate, slowing with depth.

Some areas of this unit are used for growing cultivated crops and hay. Other areas are used as
woodland or residential development. Drainage is commonly installed in farmed areas.
Stripcropping and cross slope tillage help to reduce erosion on sloping areas. Erosion is a hazard in
woodlots managed for timber. Slow percolation rates in the substratum, a seasonally high water

table, and slope are the main limitations in the areas used for community development.

Charlton-Chatfield-Hollis (Map Unit 6)
USDA description: Dominantly gently sloping to very steep, very deep to shallow, well drained and

somewhat excessively drained, medium and moderately coarse textured soils; on uplands.

Charlton-Chatfield-Hollis soils form on glacial till on hills underlain predominantly by folded and
tilted granite, gneiss, and schist. Bedrock exposures are common with very steep to nearly vertical
bedrock escarpments. The unit is about 25 percent Charlton soils, 25 percent Chatfield soils, 15
percent Hollis soils, and 35 percent minor soils and rock outcrop. The soils are well drained and
vary in depth depending on their location in the topography. Textures range from loam to fine

sandy loam, and permeability is moderate to moderately rapid throughout.
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Most areas of this unit are wooded or are used for community development. A few areas are used
for hay, pastures, and cultivated crops. Shallow depth to bedrock, scattered bedrock outcrops, and

steep slopes are the main limitations in areas used for agriculture and community development.

Stockbridge-Georgia (Map Unit 7)
USDA description: Dominantly nearly level to steep, very deep, well drained and moderately well

drained, medium textured soils; on uplands.

Stockbridge-Georgia soils form on hilltops and hillsides covered by glacial till with a moderate to
large content of lime derived from local limestone bedrock. The unit is about 50 percent
Stockbridge soils, 15 percent Georgia soils, and 35 percent minor soils. The soils are moderate to

well drained and very deep with a silt loam texture. Permeability is moderate.

Most areas of this unit are used as cultivated cropland, hayland, or pastureland. Some areas are
wooded or in residential development. Stripcropping and cross slope tillage help to reduce erosion
in farmed areas. Georgia soils, and the wetter soils included in that classification, can be drained with
tile. Slow percolation, moderate frost action, and slope are the main limitations in areas used for

community development.

Taconic-Rock Outerop-Macomber (Map Unit 8)
USDA description: Dominantly gently sloping to very steep, shallow and moderately deep,
somewhat excessively drained and well drained, medium textured soils that formed in glacial

till, and rock outcrop; on uplands.

Taconic-Rock Outcrop-Macomber soils form on bedrock controlled hillsides in the extreme
northeastern part of the county. The unit is about 45 percent Taconic soils, 30 percent rock
outcrop, 15 percent Macomber soils, and 10 percent minor soils. The soils are well drained and
shallow to moderately shallow with a channery silt loam texture. Permeability is moderate to

moderately rapid throughout. The rock outcrop consists of folded phyllite, schist, and quartz.

Many areas of this unit are wooded and, as part of the Taconic State Park, are used for recreation

purposes. Most other areas of this unit are also wooded, although a small portion is in brushland.
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These areas are also used for recreation. Slope and shallow depth to bedrock are the main

limitations of this unit for community development.

Nassan-Rock Outerop-Cardigan (Map Unit 9)
USDA description: Dominantly undulating to very steep, shallow and moderately deep, somewhat
excessively drained and well drained, medium textured soils that formed in glacial till, and

rock outcrop; on uplands.

Nassau-Rock Outcrop-Cardigan soils form on hills underlain by shale bedrock covered by glacial till.
Bedrock exposures, with very steep to nearly vertical bedrock escarpments, are common. The unit
is about 40 percent Nassau soils, 15 percent rock outcrop, 10 percent Cardigan soils, and 35 percent
soils of minor extent. The soils are well drained and shallow to moderately shallow with a channery

silt loam texture. Permeability is moderate throughout the soil. The rock outcrops consist of folded

shale.

Most areas of this unit are wooded or used for community development. A few areas are used for
pasture. Shallow depth to bedrock, scattered bedrock outcrops, and slope are the main limitations if

this unit is used for agriculture and community development.

Hollis-Chatfield-Rock Outcrop (Map Unit 10)
USDA description: Dominantly undulating to very steep, shallow to moderately deep, well drained
and somewhat excessively drained, medium and moderately coarse textured soils, and rock

outcrop; on uplands.

Hollis-Chatfield-Rock Outcrop soils form on glacial till underlain by granite, gneiss, and schist
bedrock in the southeastern part of the county. Bedrock exposures, with very steep to neatly
vertical bedrock escarpments, are common. The unit is about 40 percent Hollis soils, 20 percent
Chatfield soils, 20 percent rock outcrop, and 20 percent soils of minor extent. The soils are well
drained to somewhat excessively drained and shallow to moderately deep depending on their
placement on slopes. The soils have a loam to fine sandy loam texture. The rock outcrop consists

of folded granite, schist, and gneiss.
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Most areas of this unit are wooded or are used for community development. A few areas are used
for pasture. Shallow depth to bedrock, scattered bedrock outcrops, and steep slopes are the main

limitations in areas used for agriculture and community development.
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