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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.

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

Commonly, individual 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-vegetation-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 soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, 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 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. Soil taxonomy, 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 soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soil-
landscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

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 interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are 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 are 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 biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict 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 bodies 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.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Map Unit Legend

Chautauqua County, New York (NY013)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

As Ashville silt loam 4.2 8.2%

BsB Busti silt loam, 3 to 8 percent slopes 12.8 24.8%

CkC Chautauqua silt loam, 8 to 15 percent slopes 11.8 22.8%

FmC Fremont silt loam, 8 to 15 percent slopes 2.0 3.9%

ShD Schuyler silt loam, 15 to 25 percent slopes 3.4 6.5%

ShE Schuyler silt loam, 25 to 35 percent slopes 1.5 2.8%

VaB Valois gravelly silt loam, 3 to 8 percent slopes 2.4 4.7%

VcC Valois gravelly silt loam, rolling 13.6 26.3%

Totals for Area of Interest 51.7 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. 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 other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties 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
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

Custom Soil Resource Report
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The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, 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, slope, stoniness, salinity,
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 soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

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

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 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 or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Chautauqua County, New York

As—Ashville silt loam

Map Unit Setting
Mean annual precipitation: 39 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 105 to 190 days

Map Unit Composition
Ashville and similar soils: 75 percent
Minor components: 25 percent

Description of Ashville

Setting
Landform: Depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Silty local colluvium and in some places the underlying till

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.57 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Available water capacity: High (about 9.9 inches)

Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability (nonirrigated): 4w
Hydrologic Soil Group: C/D

Typical profile
0 to 9 inches: Silt loam
9 to 36 inches: Silt loam
36 to 72 inches: Gravelly silt loam

Minor Components

Unnamed soils
Percent of map unit: 5 percent
Landform: Depressions

Alden
Percent of map unit: 5 percent
Landform: Depressions

Busti
Percent of map unit: 5 percent

Custom Soil Resource Report
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Canandaigua
Percent of map unit: 5 percent
Landform: Depressions

Fremont
Percent of map unit: 5 percent

BsB—Busti silt loam, 3 to 8 percent slopes

Map Unit Setting
Mean annual precipitation: 39 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 105 to 190 days

Map Unit Composition
Busti and similar soils: 80 percent
Minor components: 20 percent

Description of Busti

Setting
Landform: Drumlinoid ridges, hills, till plains
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Loamy till derived mainly from siltstone, sandstone, and smaller

amounts of shale

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.57 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.8 inches)

Interpretive groups
Farmland classification: Prime farmland if drained
Land capability (nonirrigated): 3w
Hydrologic Soil Group: C/D

Typical profile
0 to 8 inches: Silt loam
8 to 19 inches: Silt loam
19 to 27 inches: Gravelly silt loam
27 to 72 inches: Gravelly silt loam

Custom Soil Resource Report
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Minor Components

Ashville
Percent of map unit: 4 percent
Landform: Depressions

Chautauqua
Percent of map unit: 4 percent

Unnamed soils
Percent of map unit: 4 percent

Erie
Percent of map unit: 4 percent

Fremont
Percent of map unit: 4 percent

CkC—Chautauqua silt loam, 8 to 15 percent slopes

Map Unit Setting
Mean annual precipitation: 39 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 105 to 190 days

Map Unit Composition
Chautauqua and similar soils: 85 percent
Minor components: 15 percent

Description of Chautauqua

Setting
Landform: Drumlinoid ridges, hills, till plains
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Crest
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Loamy till derived mainly from siltstone, sandstone, and smaller

amounts of shale

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to

0.57 in/hr)
Depth to water table: About 18 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.3 inches)

Custom Soil Resource Report
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Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability (nonirrigated): 3e
Hydrologic Soil Group: C/D

Typical profile
0 to 7 inches: Silt loam
7 to 34 inches: Gravelly silt loam
34 to 72 inches: Gravelly silt loam

Minor Components

Langford
Percent of map unit: 3 percent

Busti
Percent of map unit: 3 percent

Chadakoin
Percent of map unit: 3 percent

Schuyler
Percent of map unit: 3 percent

Towerville
Percent of map unit: 3 percent

FmC—Fremont silt loam, 8 to 15 percent slopes

Map Unit Setting
Mean annual precipitation: 39 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 105 to 190 days

Map Unit Composition
Fremont and similar soils: 75 percent
Minor components: 25 percent

Description of Fremont

Setting
Landform: Drumlinoid ridges, hills, till plains
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Loamy till derived from soft shale with some siltstone and sandstone

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained

Custom Soil Resource Report
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Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)

Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 8.6 inches)

Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability (nonirrigated): 3e
Hydrologic Soil Group: C/D

Typical profile
0 to 8 inches: Silt loam
8 to 35 inches: Channery silty clay loam
35 to 72 inches: Channery silty clay loam

Minor Components

Ashville
Percent of map unit: 5 percent
Landform: Depressions

Orpark
Percent of map unit: 5 percent

Schuyler
Percent of map unit: 5 percent

Busti
Percent of map unit: 5 percent

Volusia
Percent of map unit: 5 percent

ShD—Schuyler silt loam, 15 to 25 percent slopes

Map Unit Setting
Mean annual precipitation: 39 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 105 to 190 days

Map Unit Composition
Schuyler and similar soils: 90 percent
Minor components: 10 percent

Description of Schuyler

Setting
Landform: Drumlinoid ridges, hills, till plains
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Side slope
Down-slope shape: Concave

Custom Soil Resource Report
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Across-slope shape: Convex
Parent material: Loamy till derived mainly from shale with some siltstone and

sandstone

Properties and qualities
Slope: 15 to 25 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 18 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: High (about 9.4 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 4e
Hydrologic Soil Group: C/D

Typical profile
0 to 3 inches: Moderately decomposed plant material
3 to 12 inches: Silt loam
12 to 32 inches: Channery silt loam
32 to 72 inches: Channery silty clay loam

Minor Components

Chautauqua
Percent of map unit: 2 percent

Fremont
Percent of map unit: 2 percent

Mardin
Percent of map unit: 2 percent

Langford
Percent of map unit: 2 percent

Towerville
Percent of map unit: 2 percent

ShE—Schuyler silt loam, 25 to 35 percent slopes

Map Unit Setting
Mean annual precipitation: 39 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 105 to 190 days

Map Unit Composition
Schuyler and similar soils: 75 percent
Minor components: 25 percent

Custom Soil Resource Report
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Description of Schuyler

Setting
Landform: Drumlinoid ridges, hills, till plains
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Loamy till derived mainly from shale with some siltstone and

sandstone

Properties and qualities
Slope: 25 to 35 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 18 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: High (about 9.4 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 6e
Hydrologic Soil Group: C/D

Typical profile
0 to 3 inches: Moderately decomposed plant material
3 to 12 inches: Silt loam
12 to 32 inches: Channery silt loam
32 to 72 inches: Channery silty clay loam

Minor Components

Chadakoin
Percent of map unit: 5 percent

Fremont
Percent of map unit: 5 percent

Unnamed soils
Percent of map unit: 5 percent

Orpark
Percent of map unit: 5 percent

Towerville
Percent of map unit: 5 percent
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VaB—Valois gravelly silt loam, 3 to 8 percent slopes

Map Unit Setting
Elevation: 600 to 1,750 feet
Mean annual precipitation: 39 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 105 to 190 days

Map Unit Composition
Valois and similar soils: 85 percent
Minor components: 15 percent

Description of Valois

Setting
Landform: Valley sides, lateral moraines, end moraines
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Crest
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy till derived mainly from sandstone, siltstone, and shale

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 2 percent
Available water capacity: Low (about 5.9 inches)

Interpretive groups
Farmland classification: All areas are prime farmland
Land capability (nonirrigated): 2e
Hydrologic Soil Group: B

Typical profile
0 to 6 inches: Gravelly silt loam
6 to 45 inches: Gravelly loam
45 to 72 inches: Very gravelly sandy loam

Minor Components

Pompton
Percent of map unit: 3 percent

Chautauqua
Percent of map unit: 3 percent

Custom Soil Resource Report
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Chenango
Percent of map unit: 3 percent

Mardin
Percent of map unit: 3 percent

Unnamed soils
Percent of map unit: 3 percent

VcC—Valois gravelly silt loam, rolling

Map Unit Setting
Elevation: 600 to 1,750 feet
Mean annual precipitation: 39 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 105 to 190 days

Map Unit Composition
Valois, rolling, and similar soils: 80 percent
Minor components: 20 percent

Description of Valois, Rolling

Setting
Landform: Valley sides, lateral moraines, end moraines
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Crest
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy till derived mainly from sandstone, siltstone, and shale

Properties and qualities
Slope: 3 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 2 percent
Available water capacity: Low (about 5.9 inches)

Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability (nonirrigated): 3e
Hydrologic Soil Group: B

Typical profile
0 to 6 inches: Gravelly silt loam
6 to 45 inches: Gravelly loam
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45 to 72 inches: Very gravelly sandy loam

Minor Components

Busti
Percent of map unit: 4 percent

Chadakoin
Percent of map unit: 4 percent

Chautauqua
Percent of map unit: 4 percent

Mardin
Percent of map unit: 4 percent

Unnamed soils
Percent of map unit: 4 percent
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Soil Information for All Uses

Suitabilities and Limitations for Use
The Suitabilities and Limitations for Use section includes various soil interpretations
displayed as thematic maps with a summary table for the soil map units in the selected
area of interest. A single value or rating for each map unit is generated by aggregating
the interpretive ratings of individual map unit components. This aggregation process
is defined for each interpretation.

Land Classifications

Land Classifications are specified land use and management groupings that are
assigned to soil areas because combinations of soil have similar behavior for specified
practices. Most are based on soil properties and other factors that directly influence
the specific use of the soil. Example classifications include ecological site
classification, farmland classification, irrigated and nonirrigated land capability
classification, and hydric rating.

Hydric Rating by Map Unit (carroll)

This rating indicates the proportion of map units that meets the criteria for hydric soils.
Map units are composed of one or more map unit components or soil types, each of
which is rated as hydric soil or not hydric. Map units that are made up dominantly of
hydric soils may have small areas of minor nonhydric components in the higher
positions on the landform, and map units that are made up dominantly of nonhydric
soils may have small areas of minor hydric components in the lower positions on the
landform. Each map unit is designated as "all hydric," "partially hydric," "not hydric,"
or "unknown hydric," depending on the rating of its respective components.

"All hydric" means that all components listed for a given map unit are rated as being
hydric, while "not hydric" means that all components are rated as not hydric. "Partially
hydric" means that at least one component of the map unit is rated as hydric, and at
least one component is rated as not hydric. "Unknown hydric" indicates that at least
one component is not rated so a definitive rating for the map unit cannot be made.

Hydric soils are defined by the National Technical Committee for Hydric Soils
(NTCHS) as soils that formed under conditions of saturation, flooding, or ponding long
enough during the growing season to develop anaerobic conditions in the upper part
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(Federal Register, 1994). Under natural conditions, these soils are either saturated or
inundated long enough during the growing season to support the growth and
reproduction of hydrophytic vegetation.

The NTCHS definition identifies general soil properties that are associated with
wetness. In order to determine whether a specific soil is a hydric soil or nonhydric soil,
however, more specific information, such as information about the depth and duration
of the water table, is needed. Thus, criteria that identify those estimated soil properties
unique to hydric soils have been established (Federal Register, 2002). These criteria
are used to identify map unit components that normally are associated with wetlands.
The criteria used are selected estimated soil properties that are described in "Soil
Taxonomy" (Soil Survey Staff, 1999) and "Keys to Soil Taxonomy" (Soil Survey Staff,
2006) and in the "Soil Survey Manual" (Soil Survey Division Staff, 1993).

If soils are wet enough for a long enough period of time to be considered hydric, they
should exhibit certain properties that can be easily observed in the field. These visible
properties are indicators of hydric soils. The indicators used to make onsite
determinations of hydric soils are specified in "Field Indicators of Hydric Soils in the
United States" (Hurt and Vasilas, 2006).

References:

Federal Register. July 13, 1994. Changes in hydric soils of the United States.

Federal Register. September 18, 2002. Hydric soils of the United States.

Hurt, G.W., and L.M. Vasilas, editors. Version 6.0, 2006. Field indicators of hydric soils
in the United States.

Soil Survey Division Staff. 1993. Soil survey manual. Soil Conservation Service. U.S.
Department of Agriculture Handbook 18.

Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for making
and interpreting soil surveys. 2nd edition. Natural Resources Conservation Service.
U.S. Department of Agriculture Handbook 436.

Soil Survey Staff. 2006. Keys to soil taxonomy. 10th edition. U.S. Department of
Agriculture, Natural Resources Conservation Service.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Units

Soil Ratings
All Hydric

Partially Hydric

Not Hydric

Unknown Hydric

Not rated or not available

Political Features
Cities

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Map Scale: 1:3,860 if printed on A size (8.5" × 11") sheet.

The soil surveys that comprise your AOI were mapped at 1:15,840.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 17N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Chautauqua County, New York
Survey Area Data:  Version 10, Jul 3, 2012

Date(s) aerial images were photographed:  Data not available.

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Table—Hydric Rating by Map Unit (carroll)

Hydric Rating by Map Unit— Summary by Map Unit — Chautauqua County, New York (NY013)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

As Ashville silt loam Partially Hydric 4.2 8.2%

BsB Busti silt loam, 3 to 8 percent slopes Partially Hydric 12.8 24.8%

CkC Chautauqua silt loam, 8 to 15
percent slopes

Not Hydric 11.8 22.8%

FmC Fremont silt loam, 8 to 15 percent
slopes

Partially Hydric 2.0 3.9%

ShD Schuyler silt loam, 15 to 25 percent
slopes

Not Hydric 3.4 6.5%

ShE Schuyler silt loam, 25 to 35 percent
slopes

Not Hydric 1.5 2.8%

VaB Valois gravelly silt loam, 3 to 8
percent slopes

Not Hydric 2.4 4.7%

VcC Valois gravelly silt loam, rolling Not Hydric 13.6 26.3%

Totals for Area of Interest 51.7 100.0%

Rating Options—Hydric Rating by Map Unit (carroll)

Aggregation Method:  Absence/Presence

Tie-break Rule:  Lower

Farmland Classification (carroll)

Farmland classification identifies map units as prime farmland, farmland of statewide
importance, farmland of local importance, or unique farmland. It identifies the location
and extent of the soils that are best suited to food, feed, fiber, forage, and oilseed
crops. NRCS policy and procedures on prime and unique farmlands are published in
the "Federal Register," Vol. 43, No. 21, January 31, 1978.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Units

Soil Ratings
Not prime farmland

All areas are prime
farmland
Prime farmland if drained

Prime farmland if
protected from flooding or
not frequently flooded
during the growing season
Prime farmland if irrigated

Prime farmland if drained
and either protected from
flooding or not frequently
flooded during the growing
season
Prime farmland if irrigated
and drained
Prime farmland if irrigated
and either protected from
flooding or not frequently
flooded during the growing
season

Prime farmland if
subsoiled, completely
removing the root
inhibiting soil layer
Prime farmland if irrigated
and the product of I (soil
erodibility) x C (climate
factor) does not exceed 60
Prime farmland if irrigated
and reclaimed of excess
salts and sodium
Farmland of statewide
importance
Farmland of local
importance
Farmland of unique
importance
Not rated or not available

Political Features
Cities

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Map Scale: 1:3,860 if printed on A size (8.5" × 11") sheet.

The soil surveys that comprise your AOI were mapped at
1:15,840.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 17N NAD83

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area:  Chautauqua County, New York
Survey Area Data:  Version 10, Jul 3, 2012

Date(s) aerial images were photographed:  Data not available.

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Table—Farmland Classification (carroll)

Farmland Classification— Summary by Map Unit — Chautauqua County, New York (NY013)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

As Ashville silt loam Farmland of statewide importance 4.2 8.2%

BsB Busti silt loam, 3 to 8 percent
slopes

Prime farmland if drained 12.8 24.8%

CkC Chautauqua silt loam, 8 to 15
percent slopes

Farmland of statewide importance 11.8 22.8%

FmC Fremont silt loam, 8 to 15 percent
slopes

Farmland of statewide importance 2.0 3.9%

ShD Schuyler silt loam, 15 to 25 percent
slopes

Not prime farmland 3.4 6.5%

ShE Schuyler silt loam, 25 to 35 percent
slopes

Not prime farmland 1.5 2.8%

VaB Valois gravelly silt loam, 3 to 8
percent slopes

All areas are prime farmland 2.4 4.7%

VcC Valois gravelly silt loam, rolling Farmland of statewide importance 13.6 26.3%

Totals for Area of Interest 51.7 100.0%

Rating Options—Farmland Classification (carroll)

Aggregation Method:  No Aggregation Necessary

Tie-break Rule:  Lower
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Soil Properties and Qualities
The Soil Properties and Qualities section includes various soil properties and qualities
displayed as thematic maps with a summary table for the soil map units in the selected
area of interest. A single value or rating for each map unit is generated by aggregating
the interpretive ratings of individual map unit components. This aggregation process
is defined for each property or quality.

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly measured,
but are inferred from observations of dynamic conditions and from soil properties.
Example soil qualities include natural drainage, and frost action. Soil features are
attributes that are not directly part of the soil. Example soil features include slope and
depth to restrictive layer. These features can greatly impact the use and management
of the soil.

Hydrologic Soil Group (carroll)

Hydrologic soil groups are based on estimates of runoff potential. Soils are assigned
to one of four groups according to the rate of water infiltration when the soils are not
protected by vegetation, are thoroughly wet, and receive precipitation from long-
duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and three
dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These consist
chiefly of moderately deep or deep, moderately well drained or well drained soils that
have moderately fine texture to moderately coarse texture. These soils have a
moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or soils
of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell potential,
soils that have a high water table, soils that have a claypan or clay layer at or near the

Custom Soil Resource Report
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surface, and soils that are shallow over nearly impervious material. These soils have
a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is for
drained areas and the second is for undrained areas. Only the soils that in their natural
condition are in group D are assigned to dual classes.

Custom Soil Resource Report
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Units

Soil Ratings
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Political Features
Cities

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Map Scale: 1:3,860 if printed on A size (8.5" × 11") sheet.

The soil surveys that comprise your AOI were mapped at 1:15,840.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 17N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Chautauqua County, New York
Survey Area Data:  Version 10, Jul 3, 2012

Date(s) aerial images were photographed:  Data not available.

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

Custom Soil Resource Report



Table—Hydrologic Soil Group (carroll)

Hydrologic Soil Group— Summary by Map Unit — Chautauqua County, New York (NY013)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

As Ashville silt loam C/D 4.2 8.2%

BsB Busti silt loam, 3 to 8 percent slopes C/D 12.8 24.8%

CkC Chautauqua silt loam, 8 to 15 percent
slopes

C/D 11.8 22.8%

FmC Fremont silt loam, 8 to 15 percent
slopes

C/D 2.0 3.9%

ShD Schuyler silt loam, 15 to 25 percent
slopes

C/D 3.4 6.5%

ShE Schuyler silt loam, 25 to 35 percent
slopes

C/D 1.5 2.8%

VaB Valois gravelly silt loam, 3 to 8 percent
slopes

B 2.4 4.7%

VcC Valois gravelly silt loam, rolling B 13.6 26.3%

Totals for Area of Interest 51.7 100.0%

Rating Options—Hydrologic Soil Group (carroll)

Aggregation Method:  Dominant Condition

Component Percent Cutoff:  None Specified

Tie-break Rule:  Higher
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Preface
Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://soils.usda.gov/sqi/) and certain
conservation and engineering applications. For more detailed information, contact
your local USDA Service Center (http://offices.sc.egov.usda.gov/locator/app?
agency=nrcs) or your NRCS State Soil Scientist (http://soils.usda.gov/contact/
state_offices/).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. 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.

The National Cooperative Soil Survey is 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 Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Soil Data Mart Web site or the NRCS Web Soil Survey. The Soil
Data Mart is the data storage site for the official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
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for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.

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

Commonly, individual 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-vegetation-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 soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, 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 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. Soil taxonomy, 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 soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soil-
landscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

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 interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are 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 are 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 biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict 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 bodies 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.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Map Scale: 1:6,130 if printed on A size (8.5" × 11") sheet.

The soil surveys that comprise your AOI were mapped at 1:15,840.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 17N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Chautauqua County, New York
Survey Area Data:  Version 10, Jul 3, 2012

Date(s) aerial images were photographed:  Data not available.

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Map Unit Legend

Chautauqua County, New York (NY013)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

As Ashville silt loam 17.1 25.4%

BsB Busti silt loam, 3 to 8 percent slopes 0.0 0.0%

CkB Chautauqua silt loam, 3 to 8 percent slopes 0.0 0.0%

CkC Chautauqua silt loam, 8 to 15 percent slopes 1.6 2.3%

FmA Fremont silt loam, 0 to 3 percent slopes 0.4 0.6%

FmB Fremont silt loam, 3 to 8 percent slopes 33.4 49.7%

ShD Schuyler silt loam, 15 to 25 percent slopes 3.2 4.7%

ShE Schuyler silt loam, 25 to 35 percent slopes 11.6 17.2%

Totals for Area of Interest 67.3 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. 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 other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties 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
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

Custom Soil Resource Report
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The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, 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, slope, stoniness, salinity,
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 soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

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

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 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 or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Chautauqua County, New York

As—Ashville silt loam

Map Unit Setting
Mean annual precipitation: 39 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 105 to 190 days

Map Unit Composition
Ashville and similar soils: 75 percent
Minor components: 25 percent

Description of Ashville

Setting
Landform: Depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Silty local colluvium and in some places the underlying till

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.57 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Available water capacity: High (about 9.9 inches)

Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability (nonirrigated): 4w
Hydrologic Soil Group: C/D

Typical profile
0 to 9 inches: Silt loam
9 to 36 inches: Silt loam
36 to 72 inches: Gravelly silt loam

Minor Components

Unnamed soils
Percent of map unit: 5 percent
Landform: Depressions

Alden
Percent of map unit: 5 percent
Landform: Depressions

Busti
Percent of map unit: 5 percent

Custom Soil Resource Report
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Canandaigua
Percent of map unit: 5 percent
Landform: Depressions

Fremont
Percent of map unit: 5 percent

BsB—Busti silt loam, 3 to 8 percent slopes

Map Unit Setting
Mean annual precipitation: 39 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 105 to 190 days

Map Unit Composition
Busti and similar soils: 80 percent
Minor components: 20 percent

Description of Busti

Setting
Landform: Drumlinoid ridges, hills, till plains
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Loamy till derived mainly from siltstone, sandstone, and smaller

amounts of shale

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.57 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.8 inches)

Interpretive groups
Farmland classification: Prime farmland if drained
Land capability (nonirrigated): 3w
Hydrologic Soil Group: C/D

Typical profile
0 to 8 inches: Silt loam
8 to 19 inches: Silt loam
19 to 27 inches: Gravelly silt loam
27 to 72 inches: Gravelly silt loam

Custom Soil Resource Report
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Minor Components

Ashville
Percent of map unit: 4 percent
Landform: Depressions

Chautauqua
Percent of map unit: 4 percent

Unnamed soils
Percent of map unit: 4 percent

Erie
Percent of map unit: 4 percent

Fremont
Percent of map unit: 4 percent

CkB—Chautauqua silt loam, 3 to 8 percent slopes

Map Unit Setting
Mean annual precipitation: 39 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 105 to 190 days

Map Unit Composition
Chautauqua and similar soils: 75 percent
Minor components: 25 percent

Description of Chautauqua

Setting
Landform: Drumlinoid ridges, hills, till plains
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Crest
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Loamy till derived mainly from siltstone, sandstone, and smaller

amounts of shale

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to

0.57 in/hr)
Depth to water table: About 18 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.3 inches)

Custom Soil Resource Report
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Interpretive groups
Farmland classification: All areas are prime farmland
Land capability (nonirrigated): 2w
Hydrologic Soil Group: C/D

Typical profile
0 to 7 inches: Silt loam
7 to 34 inches: Gravelly silt loam
34 to 72 inches: Gravelly silt loam

Minor Components

Unnamed soils
Percent of map unit: 5 percent

Busti
Percent of map unit: 5 percent

Chadakoin
Percent of map unit: 5 percent

Langford
Percent of map unit: 5 percent

Mardin
Percent of map unit: 5 percent

CkC—Chautauqua silt loam, 8 to 15 percent slopes

Map Unit Setting
Mean annual precipitation: 39 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 105 to 190 days

Map Unit Composition
Chautauqua and similar soils: 85 percent
Minor components: 15 percent

Description of Chautauqua

Setting
Landform: Drumlinoid ridges, hills, till plains
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Crest
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Loamy till derived mainly from siltstone, sandstone, and smaller

amounts of shale

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: More than 80 inches

Custom Soil Resource Report
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Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to

0.57 in/hr)
Depth to water table: About 18 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.3 inches)

Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability (nonirrigated): 3e
Hydrologic Soil Group: C/D

Typical profile
0 to 7 inches: Silt loam
7 to 34 inches: Gravelly silt loam
34 to 72 inches: Gravelly silt loam

Minor Components

Langford
Percent of map unit: 3 percent

Busti
Percent of map unit: 3 percent

Chadakoin
Percent of map unit: 3 percent

Schuyler
Percent of map unit: 3 percent

Towerville
Percent of map unit: 3 percent

FmA—Fremont silt loam, 0 to 3 percent slopes

Map Unit Setting
Mean annual precipitation: 39 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 105 to 190 days

Map Unit Composition
Fremont and similar soils: 75 percent
Minor components: 25 percent

Description of Fremont

Setting
Landform: Drumlinoid ridges, hills, till plains
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Base slope
Down-slope shape: Concave

Custom Soil Resource Report
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Across-slope shape: Linear
Parent material: Loamy till derived from soft shale with some siltstone and sandstone

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 8.6 inches)

Interpretive groups
Farmland classification: Prime farmland if drained
Land capability (nonirrigated): 3w
Hydrologic Soil Group: C/D

Typical profile
0 to 8 inches: Silt loam
8 to 35 inches: Channery silty clay loam
35 to 72 inches: Channery silty clay loam

Minor Components

Busti
Percent of map unit: 5 percent

Ashville
Percent of map unit: 5 percent
Landform: Depressions

Orpark
Percent of map unit: 5 percent

Schuyler
Percent of map unit: 5 percent

Volusia
Percent of map unit: 5 percent

FmB—Fremont silt loam, 3 to 8 percent slopes

Map Unit Setting
Mean annual precipitation: 39 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 105 to 190 days

Map Unit Composition
Fremont and similar soils: 75 percent
Minor components: 25 percent

Custom Soil Resource Report
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Description of Fremont

Setting
Landform: Drumlinoid ridges, hills, till plains
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Loamy till derived from soft shale with some siltstone and sandstone

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 8.6 inches)

Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability (nonirrigated): 3w
Hydrologic Soil Group: C/D

Typical profile
0 to 8 inches: Silt loam
8 to 35 inches: Channery silty clay loam
35 to 72 inches: Channery silty clay loam

Minor Components

Ashville
Percent of map unit: 5 percent
Landform: Depressions

Orpark
Percent of map unit: 5 percent

Schuyler
Percent of map unit: 5 percent

Busti
Percent of map unit: 5 percent

Volusia
Percent of map unit: 5 percent
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ShD—Schuyler silt loam, 15 to 25 percent slopes

Map Unit Setting
Mean annual precipitation: 39 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 105 to 190 days

Map Unit Composition
Schuyler and similar soils: 90 percent
Minor components: 10 percent

Description of Schuyler

Setting
Landform: Drumlinoid ridges, hills, till plains
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Loamy till derived mainly from shale with some siltstone and

sandstone

Properties and qualities
Slope: 15 to 25 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 18 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: High (about 9.4 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 4e
Hydrologic Soil Group: C/D

Typical profile
0 to 3 inches: Moderately decomposed plant material
3 to 12 inches: Silt loam
12 to 32 inches: Channery silt loam
32 to 72 inches: Channery silty clay loam

Minor Components

Chautauqua
Percent of map unit: 2 percent

Fremont
Percent of map unit: 2 percent

Custom Soil Resource Report
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Mardin
Percent of map unit: 2 percent

Langford
Percent of map unit: 2 percent

Towerville
Percent of map unit: 2 percent

ShE—Schuyler silt loam, 25 to 35 percent slopes

Map Unit Setting
Mean annual precipitation: 39 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 105 to 190 days

Map Unit Composition
Schuyler and similar soils: 75 percent
Minor components: 25 percent

Description of Schuyler

Setting
Landform: Drumlinoid ridges, hills, till plains
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Loamy till derived mainly from shale with some siltstone and

sandstone

Properties and qualities
Slope: 25 to 35 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 18 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: High (about 9.4 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 6e
Hydrologic Soil Group: C/D

Typical profile
0 to 3 inches: Moderately decomposed plant material
3 to 12 inches: Silt loam
12 to 32 inches: Channery silt loam

Custom Soil Resource Report

20



32 to 72 inches: Channery silty clay loam

Minor Components

Chadakoin
Percent of map unit: 5 percent

Fremont
Percent of map unit: 5 percent

Unnamed soils
Percent of map unit: 5 percent

Orpark
Percent of map unit: 5 percent

Towerville
Percent of map unit: 5 percent
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Soil Information for All Uses

Suitabilities and Limitations for Use
The Suitabilities and Limitations for Use section includes various soil interpretations
displayed as thematic maps with a summary table for the soil map units in the selected
area of interest. A single value or rating for each map unit is generated by aggregating
the interpretive ratings of individual map unit components. This aggregation process
is defined for each interpretation.

Land Classifications

Land Classifications are specified land use and management groupings that are
assigned to soil areas because combinations of soil have similar behavior for specified
practices. Most are based on soil properties and other factors that directly influence
the specific use of the soil. Example classifications include ecological site
classification, farmland classification, irrigated and nonirrigated land capability
classification, and hydric rating.

Hydric Rating by Map Unit (Co. Rd. 15)

This rating indicates the proportion of map units that meets the criteria for hydric soils.
Map units are composed of one or more map unit components or soil types, each of
which is rated as hydric soil or not hydric. Map units that are made up dominantly of
hydric soils may have small areas of minor nonhydric components in the higher
positions on the landform, and map units that are made up dominantly of nonhydric
soils may have small areas of minor hydric components in the lower positions on the
landform. Each map unit is designated as "all hydric," "partially hydric," "not hydric,"
or "unknown hydric," depending on the rating of its respective components.

"All hydric" means that all components listed for a given map unit are rated as being
hydric, while "not hydric" means that all components are rated as not hydric. "Partially
hydric" means that at least one component of the map unit is rated as hydric, and at
least one component is rated as not hydric. "Unknown hydric" indicates that at least
one component is not rated so a definitive rating for the map unit cannot be made.

Hydric soils are defined by the National Technical Committee for Hydric Soils
(NTCHS) as soils that formed under conditions of saturation, flooding, or ponding long
enough during the growing season to develop anaerobic conditions in the upper part
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(Federal Register, 1994). Under natural conditions, these soils are either saturated or
inundated long enough during the growing season to support the growth and
reproduction of hydrophytic vegetation.

The NTCHS definition identifies general soil properties that are associated with
wetness. In order to determine whether a specific soil is a hydric soil or nonhydric soil,
however, more specific information, such as information about the depth and duration
of the water table, is needed. Thus, criteria that identify those estimated soil properties
unique to hydric soils have been established (Federal Register, 2002). These criteria
are used to identify map unit components that normally are associated with wetlands.
The criteria used are selected estimated soil properties that are described in "Soil
Taxonomy" (Soil Survey Staff, 1999) and "Keys to Soil Taxonomy" (Soil Survey Staff,
2006) and in the "Soil Survey Manual" (Soil Survey Division Staff, 1993).

If soils are wet enough for a long enough period of time to be considered hydric, they
should exhibit certain properties that can be easily observed in the field. These visible
properties are indicators of hydric soils. The indicators used to make onsite
determinations of hydric soils are specified in "Field Indicators of Hydric Soils in the
United States" (Hurt and Vasilas, 2006).

References:

Federal Register. July 13, 1994. Changes in hydric soils of the United States.

Federal Register. September 18, 2002. Hydric soils of the United States.

Hurt, G.W., and L.M. Vasilas, editors. Version 6.0, 2006. Field indicators of hydric soils
in the United States.

Soil Survey Division Staff. 1993. Soil survey manual. Soil Conservation Service. U.S.
Department of Agriculture Handbook 18.

Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for making
and interpreting soil surveys. 2nd edition. Natural Resources Conservation Service.
U.S. Department of Agriculture Handbook 436.

Soil Survey Staff. 2006. Keys to soil taxonomy. 10th edition. U.S. Department of
Agriculture, Natural Resources Conservation Service.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Units

Soil Ratings
All Hydric

Partially Hydric

Not Hydric

Unknown Hydric

Not rated or not available

Political Features
Cities

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Map Scale: 1:6,130 if printed on A size (8.5" × 11") sheet.

The soil surveys that comprise your AOI were mapped at 1:15,840.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 17N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Chautauqua County, New York
Survey Area Data:  Version 10, Jul 3, 2012

Date(s) aerial images were photographed:  Data not available.

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Table—Hydric Rating by Map Unit (Co. Rd. 15)

Hydric Rating by Map Unit— Summary by Map Unit — Chautauqua County, New York (NY013)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

As Ashville silt loam Partially Hydric 17.1 25.4%

BsB Busti silt loam, 3 to 8 percent slopes Partially Hydric 0.0 0.0%

CkB Chautauqua silt loam, 3 to 8 percent
slopes

Not Hydric 0.0 0.0%

CkC Chautauqua silt loam, 8 to 15
percent slopes

Not Hydric 1.6 2.3%

FmA Fremont silt loam, 0 to 3 percent
slopes

Partially Hydric 0.4 0.6%

FmB Fremont silt loam, 3 to 8 percent
slopes

Partially Hydric 33.4 49.7%

ShD Schuyler silt loam, 15 to 25 percent
slopes

Not Hydric 3.2 4.7%

ShE Schuyler silt loam, 25 to 35 percent
slopes

Not Hydric 11.6 17.2%

Totals for Area of Interest 67.3 100.0%

Rating Options—Hydric Rating by Map Unit (Co. Rd. 15)

Aggregation Method:  Absence/Presence

Tie-break Rule:  Lower

Farmland Classification (Co. Rd. 15)

Farmland classification identifies map units as prime farmland, farmland of statewide
importance, farmland of local importance, or unique farmland. It identifies the location
and extent of the soils that are best suited to food, feed, fiber, forage, and oilseed
crops. NRCS policy and procedures on prime and unique farmlands are published in
the "Federal Register," Vol. 43, No. 21, January 31, 1978.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Units

Soil Ratings
Not prime farmland

All areas are prime
farmland
Prime farmland if drained

Prime farmland if
protected from flooding or
not frequently flooded
during the growing season
Prime farmland if irrigated

Prime farmland if drained
and either protected from
flooding or not frequently
flooded during the growing
season
Prime farmland if irrigated
and drained
Prime farmland if irrigated
and either protected from
flooding or not frequently
flooded during the growing
season

Prime farmland if
subsoiled, completely
removing the root
inhibiting soil layer
Prime farmland if irrigated
and the product of I (soil
erodibility) x C (climate
factor) does not exceed 60
Prime farmland if irrigated
and reclaimed of excess
salts and sodium
Farmland of statewide
importance
Farmland of local
importance
Farmland of unique
importance
Not rated or not available

Political Features
Cities

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Map Scale: 1:6,130 if printed on A size (8.5" × 11") sheet.

The soil surveys that comprise your AOI were mapped at
1:15,840.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 17N NAD83

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area:  Chautauqua County, New York
Survey Area Data:  Version 10, Jul 3, 2012

Date(s) aerial images were photographed:  Data not available.

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Table—Farmland Classification (Co. Rd. 15)

Farmland Classification— Summary by Map Unit — Chautauqua County, New York (NY013)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

As Ashville silt loam Farmland of statewide importance 17.1 25.4%

BsB Busti silt loam, 3 to 8 percent
slopes

Prime farmland if drained 0.0 0.0%

CkB Chautauqua silt loam, 3 to 8
percent slopes

All areas are prime farmland 0.0 0.0%

CkC Chautauqua silt loam, 8 to 15
percent slopes

Farmland of statewide importance 1.6 2.3%

FmA Fremont silt loam, 0 to 3 percent
slopes

Prime farmland if drained 0.4 0.6%

FmB Fremont silt loam, 3 to 8 percent
slopes

Farmland of statewide importance 33.4 49.7%

ShD Schuyler silt loam, 15 to 25 percent
slopes

Not prime farmland 3.2 4.7%

ShE Schuyler silt loam, 25 to 35 percent
slopes

Not prime farmland 11.6 17.2%

Totals for Area of Interest 67.3 100.0%

Rating Options—Farmland Classification (Co. Rd. 15)

Aggregation Method:  No Aggregation Necessary

Tie-break Rule:  Lower
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Soil Properties and Qualities
The Soil Properties and Qualities section includes various soil properties and qualities
displayed as thematic maps with a summary table for the soil map units in the selected
area of interest. A single value or rating for each map unit is generated by aggregating
the interpretive ratings of individual map unit components. This aggregation process
is defined for each property or quality.

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly measured,
but are inferred from observations of dynamic conditions and from soil properties.
Example soil qualities include natural drainage, and frost action. Soil features are
attributes that are not directly part of the soil. Example soil features include slope and
depth to restrictive layer. These features can greatly impact the use and management
of the soil.

Hydrologic Soil Group (Co. Rd. 15)

Hydrologic soil groups are based on estimates of runoff potential. Soils are assigned
to one of four groups according to the rate of water infiltration when the soils are not
protected by vegetation, are thoroughly wet, and receive precipitation from long-
duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and three
dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These consist
chiefly of moderately deep or deep, moderately well drained or well drained soils that
have moderately fine texture to moderately coarse texture. These soils have a
moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or soils
of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell potential,
soils that have a high water table, soils that have a claypan or clay layer at or near the

Custom Soil Resource Report
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surface, and soils that are shallow over nearly impervious material. These soils have
a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is for
drained areas and the second is for undrained areas. Only the soils that in their natural
condition are in group D are assigned to dual classes.

Custom Soil Resource Report
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Units

Soil Ratings
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Political Features
Cities

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Map Scale: 1:6,130 if printed on A size (8.5" × 11") sheet.

The soil surveys that comprise your AOI were mapped at 1:15,840.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 17N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Chautauqua County, New York
Survey Area Data:  Version 10, Jul 3, 2012

Date(s) aerial images were photographed:  Data not available.

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Table—Hydrologic Soil Group (Co. Rd. 15)

Hydrologic Soil Group— Summary by Map Unit — Chautauqua County, New York (NY013)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

As Ashville silt loam C/D 17.1 25.4%

BsB Busti silt loam, 3 to 8 percent slopes C/D 0.0 0.0%

CkB Chautauqua silt loam, 3 to 8 percent
slopes

C/D 0.0 0.0%

CkC Chautauqua silt loam, 8 to 15 percent
slopes

C/D 1.6 2.3%

FmA Fremont silt loam, 0 to 3 percent slopes C/D 0.4 0.6%

FmB Fremont silt loam, 3 to 8 percent slopes C/D 33.4 49.7%

ShD Schuyler silt loam, 15 to 25 percent
slopes

C/D 3.2 4.7%

ShE Schuyler silt loam, 25 to 35 percent
slopes

C/D 11.6 17.2%

Totals for Area of Interest 67.3 100.0%

Rating Options—Hydrologic Soil Group (Co. Rd. 15)

Aggregation Method:  Dominant Condition

Component Percent Cutoff:  None Specified

Tie-break Rule:  Higher

Custom Soil Resource Report

34



References
American Association of State Highway and Transportation Officials (AASHTO). 2004.
Standard specifications for transportation materials and methods of sampling and
testing. 24th edition.

American Society for Testing and Materials (ASTM). 2005. Standard classification of
soils for engineering purposes. ASTM Standard D2487-00.

Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe. 1979. Classification of
wetlands and deep-water habitats of the United States. U.S. Fish and Wildlife Service
FWS/OBS-79/31.

Federal Register. July 13, 1994. Changes in hydric soils of the United States.

Federal Register. September 18, 2002. Hydric soils of the United States.

Hurt, G.W., and L.M. Vasilas, editors. Version 6.0, 2006. Field indicators of hydric soils
in the United States.

National Research Council. 1995. Wetlands: Characteristics and boundaries.

Soil Survey Division Staff. 1993. Soil survey manual. Soil Conservation Service. U.S.
Department of Agriculture Handbook 18.  http://soils.usda.gov/

Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for making
and interpreting soil surveys. 2nd edition. Natural Resources Conservation Service,
U.S. Department of Agriculture Handbook 436.  http://soils.usda.gov/

Soil Survey Staff. 2006. Keys to soil taxonomy. 10th edition. U.S. Department of
Agriculture, Natural Resources Conservation Service.  http://soils.usda.gov/

Tiner, R.W., Jr. 1985. Wetlands of Delaware. U.S. Fish and Wildlife Service and
Delaware Department of Natural Resources and Environmental Control, Wetlands
Section.

United States Army Corps of Engineers, Environmental Laboratory. 1987. Corps of
Engineers wetlands delineation manual. Waterways Experiment Station Technical
Report Y-87-1.

United States Department of Agriculture, Natural Resources Conservation Service.
National forestry manual.  http://soils.usda.gov/

United States Department of Agriculture, Natural Resources Conservation Service.
National range and pasture handbook. http://www.glti.nrcs.usda.gov/

United States Department of Agriculture, Natural Resources Conservation Service.
National soil survey handbook, title 430-VI.  http://soils.usda.gov/

United States Department of Agriculture, Natural Resources Conservation Service.
2006. Land resource regions and major land resource areas of the United States, the
Caribbean, and the Pacific Basin. U.S. Department of Agriculture Handbook 296.
http://soils.usda.gov/

35

http://soils.usda.gov/
http://soils.usda.gov/
http://soils.usda.gov/
http://soils.usda.gov/
http://www.glti.nrcs.usda.gov/
http://soils.usda.gov/
http://soils.usda.gov/
http://soils.usda.gov/


United States Department of Agriculture, Soil Conservation Service. 1961. Land
capability classification. U.S. Department of Agriculture Handbook 210.

Custom Soil Resource Report

36



United States
Department of
Agriculture

A product 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
participants

Custom Soil Resource
Report for

Chautauqua
County, New
York

Natural
Resources
Conservation
Service

April 19, 2013



Preface
Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://soils.usda.gov/sqi/) and certain
conservation and engineering applications. For more detailed information, contact
your local USDA Service Center (http://offices.sc.egov.usda.gov/locator/app?
agency=nrcs) or your NRCS State Soil Scientist (http://soils.usda.gov/contact/
state_offices/).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. 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.

The National Cooperative Soil Survey is 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 Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Soil Data Mart Web site or the NRCS Web Soil Survey. The Soil
Data Mart is the data storage site for the official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means

2

http://soils.usda.gov/sqi/
http://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://soils.usda.gov/contact/state_offices/
http://soils.usda.gov/contact/state_offices/


for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.

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

Commonly, individual 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-vegetation-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 soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, 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 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. Soil taxonomy, 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 soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soil-
landscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

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 interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are 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 are 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 biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict 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 bodies 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.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Map Scale: 1:3,430 if printed on A size (8.5" × 11") sheet.

The soil surveys that comprise your AOI were mapped at 1:15,840.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 17N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Chautauqua County, New York
Survey Area Data:  Version 10, Jul 3, 2012

Date(s) aerial images were photographed:  Data not available.

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Map Unit Legend

Chautauqua County, New York (NY013)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

Ad Alden mucky silt loam 2.5 4.0%

As Ashville silt loam 5.1 8.1%

BsA Busti silt loam, 0 to 3 percent slopes 7.3 11.5%

BsB Busti silt loam, 3 to 8 percent slopes 33.0 52.2%

CkB Chautauqua silt loam, 3 to 8 percent slopes 3.6 5.8%

CkC Chautauqua silt loam, 8 to 15 percent slopes 7.3 11.6%

FmA Fremont silt loam, 0 to 3 percent slopes 0.3 0.5%

FmB Fremont silt loam, 3 to 8 percent slopes 3.9 6.2%

Totals for Area of Interest 63.1 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. 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 other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties 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
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

Custom Soil Resource Report
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The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, 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, slope, stoniness, salinity,
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 soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

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

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 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 or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Chautauqua County, New York

Ad—Alden mucky silt loam

Map Unit Setting
Elevation: 300 to 1,500 feet
Mean annual precipitation: 39 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 105 to 190 days

Map Unit Composition
Alden and similar soils: 80 percent
Minor components: 20 percent

Description of Alden

Setting
Landform: Depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: A silty mantle of local deposition overlying loamy till

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.57 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Calcium carbonate, maximum content: 15 percent
Available water capacity: High (about 9.1 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 5w
Hydrologic Soil Group: C/D

Typical profile
0 to 9 inches: Mucky silt loam
9 to 35 inches: Silt loam
35 to 72 inches: Gravelly loam

Minor Components

Ashville
Percent of map unit: 5 percent
Landform: Depressions

Canandaigua
Percent of map unit: 5 percent
Landform: Depressions

Custom Soil Resource Report
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Fremont
Percent of map unit: 5 percent

Wayland
Percent of map unit: 5 percent
Landform: Flood plains

As—Ashville silt loam

Map Unit Setting
Mean annual precipitation: 39 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 105 to 190 days

Map Unit Composition
Ashville and similar soils: 75 percent
Minor components: 25 percent

Description of Ashville

Setting
Landform: Depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Silty local colluvium and in some places the underlying till

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.57 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Available water capacity: High (about 9.9 inches)

Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability (nonirrigated): 4w
Hydrologic Soil Group: C/D

Typical profile
0 to 9 inches: Silt loam
9 to 36 inches: Silt loam
36 to 72 inches: Gravelly silt loam

Custom Soil Resource Report
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Minor Components

Unnamed soils
Percent of map unit: 5 percent
Landform: Depressions

Alden
Percent of map unit: 5 percent
Landform: Depressions

Busti
Percent of map unit: 5 percent

Canandaigua
Percent of map unit: 5 percent
Landform: Depressions

Fremont
Percent of map unit: 5 percent

BsA—Busti silt loam, 0 to 3 percent slopes

Map Unit Setting
Mean annual precipitation: 39 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 105 to 190 days

Map Unit Composition
Busti and similar soils: 85 percent
Minor components: 15 percent

Description of Busti

Setting
Landform: Drumlinoid ridges, hills, till plains
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Loamy till derived mainly from siltstone, sandstone, and smaller

amounts of shale

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.57 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None

Custom Soil Resource Report
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Available water capacity: Moderate (about 7.8 inches)

Interpretive groups
Farmland classification: Prime farmland if drained
Land capability (nonirrigated): 3w
Hydrologic Soil Group: C/D

Typical profile
0 to 8 inches: Silt loam
8 to 19 inches: Silt loam
19 to 27 inches: Gravelly silt loam
27 to 72 inches: Gravelly silt loam

Minor Components

Alden
Percent of map unit: 3 percent
Landform: Depressions

Ashville
Percent of map unit: 3 percent
Landform: Depressions

Unnamed soils
Percent of map unit: 3 percent

Erie
Percent of map unit: 3 percent

Fremont
Percent of map unit: 3 percent

BsB—Busti silt loam, 3 to 8 percent slopes

Map Unit Setting
Mean annual precipitation: 39 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 105 to 190 days

Map Unit Composition
Busti and similar soils: 80 percent
Minor components: 20 percent

Description of Busti

Setting
Landform: Drumlinoid ridges, hills, till plains
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Loamy till derived mainly from siltstone, sandstone, and smaller

amounts of shale

Custom Soil Resource Report
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Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.57 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.8 inches)

Interpretive groups
Farmland classification: Prime farmland if drained
Land capability (nonirrigated): 3w
Hydrologic Soil Group: C/D

Typical profile
0 to 8 inches: Silt loam
8 to 19 inches: Silt loam
19 to 27 inches: Gravelly silt loam
27 to 72 inches: Gravelly silt loam

Minor Components

Ashville
Percent of map unit: 4 percent
Landform: Depressions

Chautauqua
Percent of map unit: 4 percent

Unnamed soils
Percent of map unit: 4 percent

Erie
Percent of map unit: 4 percent

Fremont
Percent of map unit: 4 percent

CkB—Chautauqua silt loam, 3 to 8 percent slopes

Map Unit Setting
Mean annual precipitation: 39 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 105 to 190 days

Map Unit Composition
Chautauqua and similar soils: 75 percent
Minor components: 25 percent

Custom Soil Resource Report
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Description of Chautauqua

Setting
Landform: Drumlinoid ridges, hills, till plains
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Crest
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Loamy till derived mainly from siltstone, sandstone, and smaller

amounts of shale

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to

0.57 in/hr)
Depth to water table: About 18 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.3 inches)

Interpretive groups
Farmland classification: All areas are prime farmland
Land capability (nonirrigated): 2w
Hydrologic Soil Group: C/D

Typical profile
0 to 7 inches: Silt loam
7 to 34 inches: Gravelly silt loam
34 to 72 inches: Gravelly silt loam

Minor Components

Unnamed soils
Percent of map unit: 5 percent

Busti
Percent of map unit: 5 percent

Chadakoin
Percent of map unit: 5 percent

Langford
Percent of map unit: 5 percent

Mardin
Percent of map unit: 5 percent

Custom Soil Resource Report
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CkC—Chautauqua silt loam, 8 to 15 percent slopes

Map Unit Setting
Mean annual precipitation: 39 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 105 to 190 days

Map Unit Composition
Chautauqua and similar soils: 85 percent
Minor components: 15 percent

Description of Chautauqua

Setting
Landform: Drumlinoid ridges, hills, till plains
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Crest
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Loamy till derived mainly from siltstone, sandstone, and smaller

amounts of shale

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to

0.57 in/hr)
Depth to water table: About 18 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.3 inches)

Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability (nonirrigated): 3e
Hydrologic Soil Group: C/D

Typical profile
0 to 7 inches: Silt loam
7 to 34 inches: Gravelly silt loam
34 to 72 inches: Gravelly silt loam

Minor Components

Langford
Percent of map unit: 3 percent

Busti
Percent of map unit: 3 percent

Custom Soil Resource Report
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Chadakoin
Percent of map unit: 3 percent

Schuyler
Percent of map unit: 3 percent

Towerville
Percent of map unit: 3 percent

FmA—Fremont silt loam, 0 to 3 percent slopes

Map Unit Setting
Mean annual precipitation: 39 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 105 to 190 days

Map Unit Composition
Fremont and similar soils: 75 percent
Minor components: 25 percent

Description of Fremont

Setting
Landform: Drumlinoid ridges, hills, till plains
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Loamy till derived from soft shale with some siltstone and sandstone

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 8.6 inches)

Interpretive groups
Farmland classification: Prime farmland if drained
Land capability (nonirrigated): 3w
Hydrologic Soil Group: C/D

Typical profile
0 to 8 inches: Silt loam
8 to 35 inches: Channery silty clay loam
35 to 72 inches: Channery silty clay loam
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Minor Components

Busti
Percent of map unit: 5 percent

Ashville
Percent of map unit: 5 percent
Landform: Depressions

Orpark
Percent of map unit: 5 percent

Schuyler
Percent of map unit: 5 percent

Volusia
Percent of map unit: 5 percent

FmB—Fremont silt loam, 3 to 8 percent slopes

Map Unit Setting
Mean annual precipitation: 39 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 105 to 190 days

Map Unit Composition
Fremont and similar soils: 75 percent
Minor components: 25 percent

Description of Fremont

Setting
Landform: Drumlinoid ridges, hills, till plains
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Loamy till derived from soft shale with some siltstone and sandstone

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 8.6 inches)

Interpretive groups
Farmland classification: Farmland of statewide importance
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Land capability (nonirrigated): 3w
Hydrologic Soil Group: C/D

Typical profile
0 to 8 inches: Silt loam
8 to 35 inches: Channery silty clay loam
35 to 72 inches: Channery silty clay loam

Minor Components

Ashville
Percent of map unit: 5 percent
Landform: Depressions

Orpark
Percent of map unit: 5 percent

Schuyler
Percent of map unit: 5 percent

Busti
Percent of map unit: 5 percent

Volusia
Percent of map unit: 5 percent
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Soil Information for All Uses

Suitabilities and Limitations for Use
The Suitabilities and Limitations for Use section includes various soil interpretations
displayed as thematic maps with a summary table for the soil map units in the selected
area of interest. A single value or rating for each map unit is generated by aggregating
the interpretive ratings of individual map unit components. This aggregation process
is defined for each interpretation.

Land Classifications

Land Classifications are specified land use and management groupings that are
assigned to soil areas because combinations of soil have similar behavior for specified
practices. Most are based on soil properties and other factors that directly influence
the specific use of the soil. Example classifications include ecological site
classification, farmland classification, irrigated and nonirrigated land capability
classification, and hydric rating.

Hydric Rating by Map Unit (Mannison Rd.)

This rating indicates the proportion of map units that meets the criteria for hydric soils.
Map units are composed of one or more map unit components or soil types, each of
which is rated as hydric soil or not hydric. Map units that are made up dominantly of
hydric soils may have small areas of minor nonhydric components in the higher
positions on the landform, and map units that are made up dominantly of nonhydric
soils may have small areas of minor hydric components in the lower positions on the
landform. Each map unit is designated as "all hydric," "partially hydric," "not hydric,"
or "unknown hydric," depending on the rating of its respective components.

"All hydric" means that all components listed for a given map unit are rated as being
hydric, while "not hydric" means that all components are rated as not hydric. "Partially
hydric" means that at least one component of the map unit is rated as hydric, and at
least one component is rated as not hydric. "Unknown hydric" indicates that at least
one component is not rated so a definitive rating for the map unit cannot be made.

Hydric soils are defined by the National Technical Committee for Hydric Soils
(NTCHS) as soils that formed under conditions of saturation, flooding, or ponding long
enough during the growing season to develop anaerobic conditions in the upper part
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(Federal Register, 1994). Under natural conditions, these soils are either saturated or
inundated long enough during the growing season to support the growth and
reproduction of hydrophytic vegetation.

The NTCHS definition identifies general soil properties that are associated with
wetness. In order to determine whether a specific soil is a hydric soil or nonhydric soil,
however, more specific information, such as information about the depth and duration
of the water table, is needed. Thus, criteria that identify those estimated soil properties
unique to hydric soils have been established (Federal Register, 2002). These criteria
are used to identify map unit components that normally are associated with wetlands.
The criteria used are selected estimated soil properties that are described in "Soil
Taxonomy" (Soil Survey Staff, 1999) and "Keys to Soil Taxonomy" (Soil Survey Staff,
2006) and in the "Soil Survey Manual" (Soil Survey Division Staff, 1993).

If soils are wet enough for a long enough period of time to be considered hydric, they
should exhibit certain properties that can be easily observed in the field. These visible
properties are indicators of hydric soils. The indicators used to make onsite
determinations of hydric soils are specified in "Field Indicators of Hydric Soils in the
United States" (Hurt and Vasilas, 2006).

References:

Federal Register. July 13, 1994. Changes in hydric soils of the United States.

Federal Register. September 18, 2002. Hydric soils of the United States.

Hurt, G.W., and L.M. Vasilas, editors. Version 6.0, 2006. Field indicators of hydric soils
in the United States.

Soil Survey Division Staff. 1993. Soil survey manual. Soil Conservation Service. U.S.
Department of Agriculture Handbook 18.

Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for making
and interpreting soil surveys. 2nd edition. Natural Resources Conservation Service.
U.S. Department of Agriculture Handbook 436.

Soil Survey Staff. 2006. Keys to soil taxonomy. 10th edition. U.S. Department of
Agriculture, Natural Resources Conservation Service.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Units

Soil Ratings
All Hydric

Partially Hydric

Not Hydric

Unknown Hydric

Not rated or not available

Political Features
Cities

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Map Scale: 1:3,430 if printed on A size (8.5" × 11") sheet.

The soil surveys that comprise your AOI were mapped at 1:15,840.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 17N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Chautauqua County, New York
Survey Area Data:  Version 10, Jul 3, 2012

Date(s) aerial images were photographed:  Data not available.

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Table—Hydric Rating by Map Unit (Mannison Rd.)

Hydric Rating by Map Unit— Summary by Map Unit — Chautauqua County, New York (NY013)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

Ad Alden mucky silt loam Partially Hydric 2.5 4.0%

As Ashville silt loam Partially Hydric 5.1 8.1%

BsA Busti silt loam, 0 to 3 percent slopes Partially Hydric 7.3 11.5%

BsB Busti silt loam, 3 to 8 percent slopes Partially Hydric 33.0 52.2%

CkB Chautauqua silt loam, 3 to 8 percent
slopes

Not Hydric 3.6 5.8%

CkC Chautauqua silt loam, 8 to 15
percent slopes

Not Hydric 7.3 11.6%

FmA Fremont silt loam, 0 to 3 percent
slopes

Partially Hydric 0.3 0.5%

FmB Fremont silt loam, 3 to 8 percent
slopes

Partially Hydric 3.9 6.2%

Totals for Area of Interest 63.1 100.0%

Rating Options—Hydric Rating by Map Unit (Mannison Rd.)

Aggregation Method:  Absence/Presence

Tie-break Rule:  Lower

Farmland Classification (Mannison Rd.)

Farmland classification identifies map units as prime farmland, farmland of statewide
importance, farmland of local importance, or unique farmland. It identifies the location
and extent of the soils that are best suited to food, feed, fiber, forage, and oilseed
crops. NRCS policy and procedures on prime and unique farmlands are published in
the "Federal Register," Vol. 43, No. 21, January 31, 1978.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Units

Soil Ratings
Not prime farmland

All areas are prime
farmland
Prime farmland if drained

Prime farmland if
protected from flooding or
not frequently flooded
during the growing season
Prime farmland if irrigated

Prime farmland if drained
and either protected from
flooding or not frequently
flooded during the growing
season
Prime farmland if irrigated
and drained
Prime farmland if irrigated
and either protected from
flooding or not frequently
flooded during the growing
season

Prime farmland if
subsoiled, completely
removing the root
inhibiting soil layer
Prime farmland if irrigated
and the product of I (soil
erodibility) x C (climate
factor) does not exceed 60
Prime farmland if irrigated
and reclaimed of excess
salts and sodium
Farmland of statewide
importance
Farmland of local
importance
Farmland of unique
importance
Not rated or not available

Political Features
Cities

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Map Scale: 1:3,430 if printed on A size (8.5" × 11") sheet.

The soil surveys that comprise your AOI were mapped at
1:15,840.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 17N NAD83

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area:  Chautauqua County, New York
Survey Area Data:  Version 10, Jul 3, 2012

Date(s) aerial images were photographed:  Data not available.

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Table—Farmland Classification (Mannison Rd.)

Farmland Classification— Summary by Map Unit — Chautauqua County, New York (NY013)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

Ad Alden mucky silt loam Not prime farmland 2.5 4.0%

As Ashville silt loam Farmland of statewide importance 5.1 8.1%

BsA Busti silt loam, 0 to 3 percent
slopes

Prime farmland if drained 7.3 11.5%

BsB Busti silt loam, 3 to 8 percent
slopes

Prime farmland if drained 33.0 52.2%

CkB Chautauqua silt loam, 3 to 8
percent slopes

All areas are prime farmland 3.6 5.8%

CkC Chautauqua silt loam, 8 to 15
percent slopes

Farmland of statewide importance 7.3 11.6%

FmA Fremont silt loam, 0 to 3 percent
slopes

Prime farmland if drained 0.3 0.5%

FmB Fremont silt loam, 3 to 8 percent
slopes

Farmland of statewide importance 3.9 6.2%

Totals for Area of Interest 63.1 100.0%

Rating Options—Farmland Classification (Mannison Rd.)

Aggregation Method:  No Aggregation Necessary

Tie-break Rule:  Lower
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Soil Properties and Qualities
The Soil Properties and Qualities section includes various soil properties and qualities
displayed as thematic maps with a summary table for the soil map units in the selected
area of interest. A single value or rating for each map unit is generated by aggregating
the interpretive ratings of individual map unit components. This aggregation process
is defined for each property or quality.

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly measured,
but are inferred from observations of dynamic conditions and from soil properties.
Example soil qualities include natural drainage, and frost action. Soil features are
attributes that are not directly part of the soil. Example soil features include slope and
depth to restrictive layer. These features can greatly impact the use and management
of the soil.

Hydrologic Soil Group (Mannison Rd.)

Hydrologic soil groups are based on estimates of runoff potential. Soils are assigned
to one of four groups according to the rate of water infiltration when the soils are not
protected by vegetation, are thoroughly wet, and receive precipitation from long-
duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and three
dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These consist
chiefly of moderately deep or deep, moderately well drained or well drained soils that
have moderately fine texture to moderately coarse texture. These soils have a
moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or soils
of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell potential,
soils that have a high water table, soils that have a claypan or clay layer at or near the

Custom Soil Resource Report
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surface, and soils that are shallow over nearly impervious material. These soils have
a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is for
drained areas and the second is for undrained areas. Only the soils that in their natural
condition are in group D are assigned to dual classes.

Custom Soil Resource Report
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Units

Soil Ratings
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Political Features
Cities

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Map Scale: 1:3,430 if printed on A size (8.5" × 11") sheet.

The soil surveys that comprise your AOI were mapped at 1:15,840.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 17N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Chautauqua County, New York
Survey Area Data:  Version 10, Jul 3, 2012

Date(s) aerial images were photographed:  Data not available.

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Table—Hydrologic Soil Group (Mannison Rd.)

Hydrologic Soil Group— Summary by Map Unit — Chautauqua County, New York (NY013)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

Ad Alden mucky silt loam C/D 2.5 4.0%

As Ashville silt loam C/D 5.1 8.1%

BsA Busti silt loam, 0 to 3 percent slopes C/D 7.3 11.5%

BsB Busti silt loam, 3 to 8 percent slopes C/D 33.0 52.2%

CkB Chautauqua silt loam, 3 to 8 percent
slopes

C/D 3.6 5.8%

CkC Chautauqua silt loam, 8 to 15 percent
slopes

C/D 7.3 11.6%

FmA Fremont silt loam, 0 to 3 percent slopes C/D 0.3 0.5%

FmB Fremont silt loam, 3 to 8 percent slopes C/D 3.9 6.2%

Totals for Area of Interest 63.1 100.0%

Rating Options—Hydrologic Soil Group (Mannison Rd.)

Aggregation Method:  Dominant Condition

Component Percent Cutoff:  None Specified

Tie-break Rule:  Higher
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Preface
Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://soils.usda.gov/sqi/) and certain
conservation and engineering applications. For more detailed information, contact
your local USDA Service Center (http://offices.sc.egov.usda.gov/locator/app?
agency=nrcs) or your NRCS State Soil Scientist (http://soils.usda.gov/contact/
state_offices/).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. 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.

The National Cooperative Soil Survey is 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 Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Soil Data Mart Web site or the NRCS Web Soil Survey. The Soil
Data Mart is the data storage site for the official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
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for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.

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

Commonly, individual 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-vegetation-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 soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, 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 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. Soil taxonomy, 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 soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soil-
landscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

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 interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are 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 are 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 biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict 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 bodies 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.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Units

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features
Gully

Short Steep Slope

Other

Political Features
Cities

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Map Scale: 1:6,710 if printed on A size (8.5" × 11") sheet.

The soil surveys that comprise your AOI were mapped at 1:15,840.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 17N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Chautauqua County, New York
Survey Area Data:  Version 10, Jul 3, 2012

Date(s) aerial images were photographed:  Data not available.

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Map Unit Legend

Chautauqua County, New York (NY013)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

As Ashville silt loam 2.8 2.6%

BsB Busti silt loam, 3 to 8 percent slopes 59.6 53.8%

CkB Chautauqua silt loam, 3 to 8 percent slopes 5.7 5.2%

DaA Dalton silt loam, 0 to 3 percent slopes 26.6 24.0%

Fe Fluvaquents-Udifluvents complex, frequently
flooded

7.5 6.8%

FmA Fremont silt loam, 0 to 3 percent slopes 6.9 6.2%

FmB Fremont silt loam, 3 to 8 percent slopes 1.6 1.4%

Totals for Area of Interest 110.7 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. 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 other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties 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
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

Custom Soil Resource Report
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The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, 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, slope, stoniness, salinity,
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 soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

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

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 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 or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Chautauqua County, New York

As—Ashville silt loam

Map Unit Setting
Mean annual precipitation: 39 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 105 to 190 days

Map Unit Composition
Ashville and similar soils: 75 percent
Minor components: 25 percent

Description of Ashville

Setting
Landform: Depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Silty local colluvium and in some places the underlying till

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.57 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Available water capacity: High (about 9.9 inches)

Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability (nonirrigated): 4w
Hydrologic Soil Group: C/D

Typical profile
0 to 9 inches: Silt loam
9 to 36 inches: Silt loam
36 to 72 inches: Gravelly silt loam

Minor Components

Unnamed soils
Percent of map unit: 5 percent
Landform: Depressions

Alden
Percent of map unit: 5 percent
Landform: Depressions

Busti
Percent of map unit: 5 percent

Custom Soil Resource Report
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Canandaigua
Percent of map unit: 5 percent
Landform: Depressions

Fremont
Percent of map unit: 5 percent

BsB—Busti silt loam, 3 to 8 percent slopes

Map Unit Setting
Mean annual precipitation: 39 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 105 to 190 days

Map Unit Composition
Busti and similar soils: 80 percent
Minor components: 20 percent

Description of Busti

Setting
Landform: Drumlinoid ridges, hills, till plains
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Loamy till derived mainly from siltstone, sandstone, and smaller

amounts of shale

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.57 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.8 inches)

Interpretive groups
Farmland classification: Prime farmland if drained
Land capability (nonirrigated): 3w
Hydrologic Soil Group: C/D

Typical profile
0 to 8 inches: Silt loam
8 to 19 inches: Silt loam
19 to 27 inches: Gravelly silt loam
27 to 72 inches: Gravelly silt loam

Custom Soil Resource Report
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Minor Components

Ashville
Percent of map unit: 4 percent
Landform: Depressions

Chautauqua
Percent of map unit: 4 percent

Unnamed soils
Percent of map unit: 4 percent

Erie
Percent of map unit: 4 percent

Fremont
Percent of map unit: 4 percent

CkB—Chautauqua silt loam, 3 to 8 percent slopes

Map Unit Setting
Mean annual precipitation: 39 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 105 to 190 days

Map Unit Composition
Chautauqua and similar soils: 75 percent
Minor components: 25 percent

Description of Chautauqua

Setting
Landform: Drumlinoid ridges, hills, till plains
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Crest
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Loamy till derived mainly from siltstone, sandstone, and smaller

amounts of shale

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to

0.57 in/hr)
Depth to water table: About 18 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.3 inches)

Custom Soil Resource Report
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Interpretive groups
Farmland classification: All areas are prime farmland
Land capability (nonirrigated): 2w
Hydrologic Soil Group: C/D

Typical profile
0 to 7 inches: Silt loam
7 to 34 inches: Gravelly silt loam
34 to 72 inches: Gravelly silt loam

Minor Components

Unnamed soils
Percent of map unit: 5 percent

Busti
Percent of map unit: 5 percent

Chadakoin
Percent of map unit: 5 percent

Langford
Percent of map unit: 5 percent

Mardin
Percent of map unit: 5 percent

DaA—Dalton silt loam, 0 to 3 percent slopes

Map Unit Setting
Mean annual precipitation: 39 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 105 to 190 days

Map Unit Composition
Dalton and similar soils: 80 percent
Minor components: 20 percent

Description of Dalton

Setting
Landform: Drumlinoid ridges, hills, till plains
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Base slope, tread
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: A silty mantle of glaciolacustrine deposits over loamy till derived

from siltstone, shale, and sandstone

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: 15 to 36 inches to fragipan

Custom Soil Resource Report
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Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 4.2 inches)

Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability (nonirrigated): 3w
Hydrologic Soil Group: D

Typical profile
0 to 9 inches: Silt loam
9 to 23 inches: Silt loam
23 to 46 inches: Gravelly silt loam
46 to 72 inches: Gravelly silt loam

Minor Components

Unnamed soils
Percent of map unit: 4 percent

Alden
Percent of map unit: 4 percent
Landform: Depressions

Busti
Percent of map unit: 4 percent

Canaseraga
Percent of map unit: 4 percent

Fremont
Percent of map unit: 4 percent

Fe—Fluvaquents-Udifluvents complex, frequently flooded

Map Unit Setting
Elevation: 100 to 3,000 feet
Mean annual precipitation: 39 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 105 to 190 days

Map Unit Composition
Fluvaquents and similar soils: 55 percent
Udifluvents and similar soils: 30 percent
Minor components: 15 percent

Custom Soil Resource Report
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Description of Fluvaquents

Setting
Landform: Flood plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Alluvium with highly variable texture

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to very

high (0.06 to 19.98 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: Frequent
Frequency of ponding: Frequent
Calcium carbonate, maximum content: 15 percent
Available water capacity: Moderate (about 6.1 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 5w
Hydrologic Soil Group: A/D

Typical profile
0 to 5 inches: Gravelly silt loam
5 to 70 inches: Very gravelly silt loam

Description of Udifluvents

Setting
Landform: Flood plains
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Talf
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Alluvium with a wide range of texture

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to very

high (0.06 to 19.98 in/hr)
Depth to water table: About 24 to 72 inches
Frequency of flooding: Frequent
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Available water capacity: Low (about 5.9 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 5w
Hydrologic Soil Group: A

Custom Soil Resource Report
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Typical profile
0 to 4 inches: Gravelly silt loam
4 to 70 inches: Very gravelly loam

Minor Components

Holderton
Percent of map unit: 5 percent

Teel
Percent of map unit: 5 percent

Wayland
Percent of map unit: 5 percent
Landform: Flood plains

FmA—Fremont silt loam, 0 to 3 percent slopes

Map Unit Setting
Mean annual precipitation: 39 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 105 to 190 days

Map Unit Composition
Fremont and similar soils: 75 percent
Minor components: 25 percent

Description of Fremont

Setting
Landform: Drumlinoid ridges, hills, till plains
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Loamy till derived from soft shale with some siltstone and sandstone

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 8.6 inches)

Interpretive groups
Farmland classification: Prime farmland if drained

Custom Soil Resource Report
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Land capability (nonirrigated): 3w
Hydrologic Soil Group: C/D

Typical profile
0 to 8 inches: Silt loam
8 to 35 inches: Channery silty clay loam
35 to 72 inches: Channery silty clay loam

Minor Components

Busti
Percent of map unit: 5 percent

Ashville
Percent of map unit: 5 percent
Landform: Depressions

Orpark
Percent of map unit: 5 percent

Schuyler
Percent of map unit: 5 percent

Volusia
Percent of map unit: 5 percent

FmB—Fremont silt loam, 3 to 8 percent slopes

Map Unit Setting
Mean annual precipitation: 39 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 105 to 190 days

Map Unit Composition
Fremont and similar soils: 75 percent
Minor components: 25 percent

Description of Fremont

Setting
Landform: Drumlinoid ridges, hills, till plains
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Loamy till derived from soft shale with some siltstone and sandstone

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)

Custom Soil Resource Report
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Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 8.6 inches)

Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability (nonirrigated): 3w
Hydrologic Soil Group: C/D

Typical profile
0 to 8 inches: Silt loam
8 to 35 inches: Channery silty clay loam
35 to 72 inches: Channery silty clay loam

Minor Components

Ashville
Percent of map unit: 5 percent
Landform: Depressions

Orpark
Percent of map unit: 5 percent

Schuyler
Percent of map unit: 5 percent

Busti
Percent of map unit: 5 percent

Volusia
Percent of map unit: 5 percent
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Soil Information for All Uses

Suitabilities and Limitations for Use
The Suitabilities and Limitations for Use section includes various soil interpretations
displayed as thematic maps with a summary table for the soil map units in the selected
area of interest. A single value or rating for each map unit is generated by aggregating
the interpretive ratings of individual map unit components. This aggregation process
is defined for each interpretation.

Land Classifications

Land Classifications are specified land use and management groupings that are
assigned to soil areas because combinations of soil have similar behavior for specified
practices. Most are based on soil properties and other factors that directly influence
the specific use of the soil. Example classifications include ecological site
classification, farmland classification, irrigated and nonirrigated land capability
classification, and hydric rating.

Hydric Rating by Map Unit (Wellman Rd.)

This rating indicates the proportion of map units that meets the criteria for hydric soils.
Map units are composed of one or more map unit components or soil types, each of
which is rated as hydric soil or not hydric. Map units that are made up dominantly of
hydric soils may have small areas of minor nonhydric components in the higher
positions on the landform, and map units that are made up dominantly of nonhydric
soils may have small areas of minor hydric components in the lower positions on the
landform. Each map unit is designated as "all hydric," "partially hydric," "not hydric,"
or "unknown hydric," depending on the rating of its respective components.

"All hydric" means that all components listed for a given map unit are rated as being
hydric, while "not hydric" means that all components are rated as not hydric. "Partially
hydric" means that at least one component of the map unit is rated as hydric, and at
least one component is rated as not hydric. "Unknown hydric" indicates that at least
one component is not rated so a definitive rating for the map unit cannot be made.

Hydric soils are defined by the National Technical Committee for Hydric Soils
(NTCHS) as soils that formed under conditions of saturation, flooding, or ponding long
enough during the growing season to develop anaerobic conditions in the upper part
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(Federal Register, 1994). Under natural conditions, these soils are either saturated or
inundated long enough during the growing season to support the growth and
reproduction of hydrophytic vegetation.

The NTCHS definition identifies general soil properties that are associated with
wetness. In order to determine whether a specific soil is a hydric soil or nonhydric soil,
however, more specific information, such as information about the depth and duration
of the water table, is needed. Thus, criteria that identify those estimated soil properties
unique to hydric soils have been established (Federal Register, 2002). These criteria
are used to identify map unit components that normally are associated with wetlands.
The criteria used are selected estimated soil properties that are described in "Soil
Taxonomy" (Soil Survey Staff, 1999) and "Keys to Soil Taxonomy" (Soil Survey Staff,
2006) and in the "Soil Survey Manual" (Soil Survey Division Staff, 1993).

If soils are wet enough for a long enough period of time to be considered hydric, they
should exhibit certain properties that can be easily observed in the field. These visible
properties are indicators of hydric soils. The indicators used to make onsite
determinations of hydric soils are specified in "Field Indicators of Hydric Soils in the
United States" (Hurt and Vasilas, 2006).

References:

Federal Register. July 13, 1994. Changes in hydric soils of the United States.

Federal Register. September 18, 2002. Hydric soils of the United States.

Hurt, G.W., and L.M. Vasilas, editors. Version 6.0, 2006. Field indicators of hydric soils
in the United States.

Soil Survey Division Staff. 1993. Soil survey manual. Soil Conservation Service. U.S.
Department of Agriculture Handbook 18.

Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for making
and interpreting soil surveys. 2nd edition. Natural Resources Conservation Service.
U.S. Department of Agriculture Handbook 436.

Soil Survey Staff. 2006. Keys to soil taxonomy. 10th edition. U.S. Department of
Agriculture, Natural Resources Conservation Service.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Units

Soil Ratings
All Hydric

Partially Hydric

Not Hydric

Unknown Hydric

Not rated or not available

Political Features
Cities

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Map Scale: 1:6,710 if printed on A size (8.5" × 11") sheet.

The soil surveys that comprise your AOI were mapped at 1:15,840.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 17N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Chautauqua County, New York
Survey Area Data:  Version 10, Jul 3, 2012

Date(s) aerial images were photographed:  Data not available.

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Table—Hydric Rating by Map Unit (Wellman Rd.)

Hydric Rating by Map Unit— Summary by Map Unit — Chautauqua County, New York (NY013)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

As Ashville silt loam Partially Hydric 2.8 2.6%

BsB Busti silt loam, 3 to 8 percent slopes Partially Hydric 59.6 53.8%

CkB Chautauqua silt loam, 3 to 8 percent
slopes

Not Hydric 5.7 5.2%

DaA Dalton silt loam, 0 to 3 percent slopes Partially Hydric 26.6 24.0%

Fe Fluvaquents-Udifluvents complex,
frequently flooded

Partially Hydric 7.5 6.8%

FmA Fremont silt loam, 0 to 3 percent
slopes

Partially Hydric 6.9 6.2%

FmB Fremont silt loam, 3 to 8 percent
slopes

Partially Hydric 1.6 1.4%

Totals for Area of Interest 110.7 100.0%

Rating Options—Hydric Rating by Map Unit (Wellman Rd.)

Aggregation Method:  Absence/Presence

Tie-break Rule:  Lower

Farmland Classification (Wellman Rd.)

Farmland classification identifies map units as prime farmland, farmland of statewide
importance, farmland of local importance, or unique farmland. It identifies the location
and extent of the soils that are best suited to food, feed, fiber, forage, and oilseed
crops. NRCS policy and procedures on prime and unique farmlands are published in
the "Federal Register," Vol. 43, No. 21, January 31, 1978.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Units

Soil Ratings
Not prime farmland

All areas are prime
farmland
Prime farmland if drained

Prime farmland if
protected from flooding or
not frequently flooded
during the growing season
Prime farmland if irrigated

Prime farmland if drained
and either protected from
flooding or not frequently
flooded during the growing
season
Prime farmland if irrigated
and drained
Prime farmland if irrigated
and either protected from
flooding or not frequently
flooded during the growing
season

Prime farmland if
subsoiled, completely
removing the root
inhibiting soil layer
Prime farmland if irrigated
and the product of I (soil
erodibility) x C (climate
factor) does not exceed 60
Prime farmland if irrigated
and reclaimed of excess
salts and sodium
Farmland of statewide
importance
Farmland of local
importance
Farmland of unique
importance
Not rated or not available

Political Features
Cities

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Map Scale: 1:6,710 if printed on A size (8.5" × 11") sheet.

The soil surveys that comprise your AOI were mapped at
1:15,840.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 17N NAD83

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area:  Chautauqua County, New York
Survey Area Data:  Version 10, Jul 3, 2012

Date(s) aerial images were photographed:  Data not available.

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Table—Farmland Classification (Wellman Rd.)

Farmland Classification— Summary by Map Unit — Chautauqua County, New York (NY013)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

As Ashville silt loam Farmland of statewide
importance

2.8 2.6%

BsB Busti silt loam, 3 to 8 percent slopes Prime farmland if drained 59.6 53.8%

CkB Chautauqua silt loam, 3 to 8 percent
slopes

All areas are prime farmland 5.7 5.2%

DaA Dalton silt loam, 0 to 3 percent slopes Farmland of statewide
importance

26.6 24.0%

Fe Fluvaquents-Udifluvents complex,
frequently flooded

Not prime farmland 7.5 6.8%

FmA Fremont silt loam, 0 to 3 percent
slopes

Prime farmland if drained 6.9 6.2%

FmB Fremont silt loam, 3 to 8 percent
slopes

Farmland of statewide
importance

1.6 1.4%

Totals for Area of Interest 110.7 100.0%

Rating Options—Farmland Classification (Wellman Rd.)

Aggregation Method:  No Aggregation Necessary

Tie-break Rule:  Lower

Custom Soil Resource Report

28



Soil Properties and Qualities
The Soil Properties and Qualities section includes various soil properties and qualities
displayed as thematic maps with a summary table for the soil map units in the selected
area of interest. A single value or rating for each map unit is generated by aggregating
the interpretive ratings of individual map unit components. This aggregation process
is defined for each property or quality.

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly measured,
but are inferred from observations of dynamic conditions and from soil properties.
Example soil qualities include natural drainage, and frost action. Soil features are
attributes that are not directly part of the soil. Example soil features include slope and
depth to restrictive layer. These features can greatly impact the use and management
of the soil.

Hydrologic Soil Group (Wellman Rd.)

Hydrologic soil groups are based on estimates of runoff potential. Soils are assigned
to one of four groups according to the rate of water infiltration when the soils are not
protected by vegetation, are thoroughly wet, and receive precipitation from long-
duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and three
dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These consist
chiefly of moderately deep or deep, moderately well drained or well drained soils that
have moderately fine texture to moderately coarse texture. These soils have a
moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or soils
of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell potential,
soils that have a high water table, soils that have a claypan or clay layer at or near the

Custom Soil Resource Report
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surface, and soils that are shallow over nearly impervious material. These soils have
a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is for
drained areas and the second is for undrained areas. Only the soils that in their natural
condition are in group D are assigned to dual classes.

Custom Soil Resource Report
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Units

Soil Ratings
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Political Features
Cities

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Map Scale: 1:6,710 if printed on A size (8.5" × 11") sheet.

The soil surveys that comprise your AOI were mapped at 1:15,840.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 17N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Chautauqua County, New York
Survey Area Data:  Version 10, Jul 3, 2012

Date(s) aerial images were photographed:  Data not available.

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Table—Hydrologic Soil Group (Wellman Rd.)

Hydrologic Soil Group— Summary by Map Unit — Chautauqua County, New York (NY013)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

As Ashville silt loam C/D 2.8 2.6%

BsB Busti silt loam, 3 to 8 percent slopes C/D 59.6 53.8%

CkB Chautauqua silt loam, 3 to 8 percent
slopes

C/D 5.7 5.2%

DaA Dalton silt loam, 0 to 3 percent slopes D 26.6 24.0%

Fe Fluvaquents-Udifluvents complex,
frequently flooded

A/D 7.5 6.8%

FmA Fremont silt loam, 0 to 3 percent slopes C/D 6.9 6.2%

FmB Fremont silt loam, 3 to 8 percent slopes C/D 1.6 1.4%

Totals for Area of Interest 110.7 100.0%

Rating Options—Hydrologic Soil Group (Wellman Rd.)

Aggregation Method:  Dominant Condition

Component Percent Cutoff:  None Specified

Tie-break Rule:  Higher
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1 INTRODUCTION 

1.1 BACKGROUND 

Sealand Waste, LLC (Sealand), a private enterprise headquartered in Rush, New York, proposes 

to purchase the site of the existing Jones Carroll Construction and Demolition Debris (C&D) 

landfill in the Town of Carroll, Chautauqua County, New York.  The location of the site is 

illustrated in Figure 1-1.  Sealand intends to continue the Solid Waste Management Facility 

operation by expanding the landfill footprint, relocating the existing waste to the state-of-the-art 

land disposal cells, re-instituting and expanding waste recycling and reduction services, and 

implementing a comprehensive environmental monitoring and site maintenance program.  Prior 

operations at the Solid Waste Management Facility were allowed by New York State 

Department of Environmental Conservation (NYSDEC) Permit (#9-0624-00025/00002-0) which 

expired in October 2007. 

On July 9, 2004 Sealand submitted an Application for a Solid Waste Management Facility 

Permit to the NYSDEC and the Town of Carroll seeking the necessary permits to construct, 

operate, close and monitor the facility.  Due to the presence of federally jurisdictional wetlands 

on the property, facility development will require an individual permit under Section 404 of the 

Clean Water Act.  The first wetland delineation on this site was completed by Environmental 

Design and Research, PC of Syracuse, New York (EDR) on July 22 and 23, 2004.  Daigler 

Engineering, PC (DE) submitted the first Alternatives Analysis in April, 2006.  A second 

wetland delineation was completed by Earth Dimensions, Inc of Elma, New York (EDI) on 

November 2 and 3, 20101.   

Subsequent to the second wetland delineation by EDI, the January 2014 Alternatives Analysis 

and mitigation plan was submitted, and Public Notice seeking review and comment on the 

application was issued on August 8, 2014.  On December 12, 2014 Sealand received from the 

U.S. Army Corps of Engineers (USACE) all public and agency review comments on the 

application.  In that correspondence, the USACE stated that Option 2 and Option 3 as presented 

                                                 
1 A series of legal proceedings between the property owner and the Town of Carroll effectively delayed work on the 
permit application for over five years.  Eventually, the US Army Corps of Engineers (USACE) verified and 
approved the second wetland delineation completed at the site with an Approved and Preliminary Jurisdictional 
Determination dated August 19, 2011. 
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in the January 2014 Alternatives Analysis appeared to be viable alternatives, requesting 

additional information in support of the proposed facility design.  In a letter dated January 9, 

2015 DE provided an initial response to the substantive comments, including general information 

disputing the assessment that Option 2 and Option 3 presented viable alternatives.  On May 28, 

2015, the USACE and DE met to review the January 9 submission, and discuss the remaining 

issues with the Alternatives Analysis and the proposed mitigation plan. 

1.2 REMAINING ALTERNATIVES  

The January 2014 Alternatives Analysis presented four options for site development, including 

no action (Option 1), no wetland impacts (Option 2), limited wetland impacts (Option 3), and the 

proposed facility (Option 4).  Through discussion, it is understood the USACE considers Options 

1 and 2 non- viable, and that Option 3 is a practicable alternative to the proposed action. 

1.2.1 Option 3 

Option 3 is the remaining on-site alternative to the proposed facility and is shown on Figure 1-2.  

Construction of Option 2 would result in the filling of 2.15 acres of jurisdictional wetland and 

2,844 feet of jurisdictional drainage ways.  The Option 3 landfill would have a solid waste 

footprint of approximately 28.3-acres, with a solid waste capacity of 3,543,000 cubic yards (cy). 

The soil balance for this option is + 26,200 cy as shown in the soil balance presented in 

Attachment 1, which would eventually require hauling the soil to an off-site storage location. 

1.2.2 Option 4 

Option 4 is the proposed action and is shown on Figure 1-3, resulting in the filling of 5.8 acres of 

jurisdictional wetland and 2,844 feet of jurisdictional drainage ways.  Option 4 has a solid waste 

footprint of approximately 34.9 acres and a solid waste capacity of 5,346,000 cy.  This option 

offers a balance of the cut and fill soil requirements and eliminates the need to locate and/or 

permit an off-site borrow source or storage area for fine grained soils2. 

Option 4 purposefully avoids the Wetland A areas adjacent to the unnamed tributary to 

Storehouse Run, identified as the highest value and most diverse wetland area on the property.   

                                                 
2 It is noted that for any option, processed gravel products will be hauled to the site from a fully permitted gravel 
mining operation, such as the Frew Run Road mine on County Route 34. 
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1.3 REMAINING ISSUES 

The purpose of this document is to address outstanding issues related to the January 2014 

Alternatives Analysis as discussed with the USACE on May 28, 2015.  USACE comments 

related to the mitigation plan will be addressed once the Alternative Analysis is found 

acceptable. 

We understand the USACE agrees that Sealand has adequately demonstrated there are no 

practicable off-site alternatives to the proposed action, and that Option 3 should be re-evaluated 

as a viable alternative to reduce wetland impacts at the site.  We further understand the USACE’s 

remaining comments regarding the January 2014 Alternatives Analysis can be summarized as 

follows: 

 In light of the 21 other operating landfill within 125 miles of the site3 and the anticipated 

increase in recycling rates, Option 3 may provide a longer life span than projected in the 

Alternatives Analysis; 

 The USACE postulated a 8% Rate or Return (ROR) for an alternative is sufficient to 

warrant the Owner’s investment; and, 

 Wetland lost as a result of implementing the proposed Option 4 would adversely impact 

water quality in Storehouse Run. 

To address the remaining issues, DE completed supplemental assessments and evaluations, and 

the results of those additional efforts are presented in this document. 

 

                                                 
3 Now 20 since the closure of the Niagara County Refuse Disposal District C&D landfill in Lockport, New York. 
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2 PURPOSE AND NEED  

2.1 PURPOSE 

The basic purpose of the proposed action is to construct a C&D landfill.  The overall project 

purpose is to provide cost-efficient and reliable C&D landfill capacity within Chautauqua 

County thereby providing a centrally located, environmentally responsible and economically 

viable disposal alternative in and around Western New York, Central New York, Northwestern 

Pennsylvania and Northeastern Ohio. 

2.2 NEED  

Twenty-three years after New York State unveiled a solid waste management hierarchy that 

prioritized waste prevention, reuse, and recycling over disposal; landfills and municipal waste 

combustors still disposed of approximately 80% of the municipal solid waste managed in New 

York State4.  Recycling rates have stalled5, and markets for most recyclables have matured6. 

Based on a review of the latest available information from the NYSDEC7, the amount of waste 

landfilled in New York State is again increasing following a downward trend that began in 2009 

as a result of the collapse of the American housing market and the ensuing recession. The 

upward trend in land disposal is expected to continue as the economic recovery continues, 

recycling rates remain flat and recycling costs increase.  According to the NYSDEC, despite 

continuing efforts to increase waste reduction and recycling rates, there is an everlasting need for 

land disposal capacity8.  Given the outlook, the primary need for the expansion of the existing 

landfill is to help meet societies continuing and undisputed call for long term environmentally 

sound land disposal capacity. 

                                                 
4 Beyond Waste: A Sustainable Materials Management Strategy For New York State (NYSDEC 2010) 
5 Beyond Waste: A Sustainable Materials Management Strategy For New York State (NYSDEC 2010) 
6 Eric A. Goldstein, Natural Resources Defense Council tracking solid waste and recycling in New York. 
7 NYSDEC .ftp site for capacity data through 2012. 
8 Beyond Waste: A Sustainable Materials Management Strategy For New York State (NYSDEC 2010) 
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3 SUPPLEMENTAL ANALYSIS 

3.1 DESIGN CHANGES 

In the 18-months following preparation of the January 2014 Alternatives Analysis a number of 

changes have been incorporated into the facility design and operational requirements.  Notably, 

in a letter dated April 7, 2015 the NYSDEC required a ten foot vertical separation between the 

bottom of the containment liner and the top of the Highly Weathered Shale (HWS) deposit.  To 

meet this new mandate, Sealand will be required to over excavate in-situ soil below the 

containment liner subgrade, and then re-compact engineered fill in the over-excavated area back 

to the subgrade elevations.  Other changes include, but are not limited to the new requirement for 

an enclosed flare for the landfill gas control system, and increases in closure and post closure 

costs.  

In addition to facility design and operation changes, waste density, tipping fee and waste receipt 

values have been updated.  The discretionary cover soil was removed from the landfill waste 

volume. The assumed C&D waste density was increased from 1,000 lbs/cy to 1,500 lbs/cy, 

consistent with the NYSDEC recommended density of C&D debris, and as used in companion 

permit application documents.  The assumed landfill tipping fee was increased from $25 to $27 

per ton as the average tipping fee is expected to increase over the life of the facility.  The annual 

waste receipt rate was increased from 250,000 tons/year to 286,000 tons/year.  This waste receipt 

rate is consistent with values used in companion permit application documents. 

The design changes that impact the evaluations presented in the January 2014 Alternatives 

Analysis, are as described below. 

3.1.1 Option 3  

The Option 3 landfill presented in January 2014 did not account for the deeper excavation plan 

developed for the facility in 2012, and did not allow sufficient area for support infrastructure east 

of the disposal area, both conditions that have been depicted accurately for Option 4. 

To meet the new subgrade/HWS separation requirement, Sealand would over excavate 228,000 

cy of soil below the containment liner system for Option 3, and re-compact 228,000 cy of 
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engineered fill in the over-excavated area.  The cost for this additional work has been included in 

the updated cost estimate.  The footprint has been modified by moving the limit of waste at the 

southeast margin of the landfill to the west, allowing for embankment, roadway, leachate 

management facilities, shop and stormwater basin construction.   

The increased C&D waste density increased the site life by 1.3 years compared to the January 

2014 analysis; however, the landfill capacity decreased due to the reduced footprint.   

3.1.2 Option 4 

The Option 4 footprint remains as presented in the January 2014 Alternatives Analysis.  To meet 

the new requirement for a ten foot separation between the bottom of the liner system and the 

HWS, Sealand will over excavate 296,000 cy of soil below the liner system subgrade, and then 

re-compact 296,000 cy of engineered fill in the over excavated area.  The cost for this additional 

work has been included in the updated cost estimate. 

3.2 UPDATED ECONOMIC ANALYSIS 

The updated economic analysis now includes items related to the recent design and operational 

changes.  The financial model has been improved by more completely defining facility 

construction, operation, closure and post-closure cost items.  For example, the updated analysis 

incorporates materials and processes rather than rule of thumb values for baseliner and final 

cover construction.  The cost of the landfill gas collection and control system has been added to 

the estimate.  As well, specific elements of the extensive stormwater management system and 

site preparation costs have been considered. 

Permitting costs have been updated to incorporate actual cost to date incurred by Sealand in the 

preparation of the applications, assuming permits are issued in the summer of 2016.  Operating 

cost items which include equipment, personnel, insurance, leachate management, and 

environmental monitoring have been added to the estimates.   

The January 2014 post-closure cost conservatively assumed the area of the Option 3 landfill was 

equal to the area of Option 4.  The updated post-closure costs account for the difference in 
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landfill area between Option 3 and Option 4, and incorporates updated leachate treatment, 

environmental monitoring, repair and maintenance, and monthly inspection cost items. 

Table 3-1 is a summary of the annual and single worth payment items used in the updated 

present worth cost analysis. 

Table 3-1 – Payment Types 

Annual Payments Single Worth Payments 

Waste Revenue Design/Permitting 

Operational Costs Waste Relocation 

 Post Closure Fund 

 Wetland Mitigation 

 Individual Cell Baseliner Cost 

 Individual Cell Partial Final Cover Cost 

 

The ROR was calculated by interpolating for a value of i that results in a zero present worth 

based on the present day value of annual payments and future worth single payments.   

The January 2014 present worth analysis assumed landfill baseliner construction all occurred in 

year one and final cover construction occurred when the landfill was at full capacity.  To help 

address the re-evaluation of Option 3, a more precise model which matches construction activity 

with the fill progression plan was used.  For Option 3 and 4 the design/permitting cost for the 

landfill is incurred at year 0, while the waste relocation, post closure fund, wetland mitigation 

and the first cell baseliner cost is incurred at year 1.  Beginning with year 2 annual revenue and 

site operation costs, including baseliner and final cover costs were applied in a manner consistent 

with the fill progression plan.  Cost details and present worth calculations are included in 

Attachment 1. 

3.3 WATERSHED IMPACTS 

The USACE commented that the wetland area retained under Option 3 wold provide water 

quality benefits to Storehouse Run that would be lost under Option 4.  DE reviewed land use in 

Storehouse Run’s 3,285-acre watershed, as is summarized in Table 3-2 and shown on Figure 3-1. 
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Table 3-2 – Land Use in the Storehouse Run Watershed 

Grassland / Residential 135 Acres (4%) 

Farmland / Cultivated Lands 722 Acres (22%) 

Forest / Wooded 2,428 Acres (74%) 

Total 3,285 Acres 

The jurisdictional wetlands at the site receive surface water runoff from approximately 74 acres 

(2% of the entire Storehouse Run watershed) located both onsite and offsite to the west.  Land 

use across the onsite jurisdictional wetland watershed is summarized in Table 3-3 below.    

Table 3-3 –Land Use in the Jurisdictional Wetland Watershed 

Residential / Disturbed by Current Landfill 7 Acres (9%) 

Grassland / Shrubs / Wetland 30 Acres (41%) 

Forest / Wooded 37 Acres (50%) 

Total 74 Acres 

 

Siltation and nutrients are the pollutants responsible for most of the nonpoint source impacts to 

the nation’s surface waters.  Lands west of the site are characterized as undisturbed 

wooded/forested and would not be expected to contribute significant sediment or nutrients to the 

wetlands or drainageways. 

Both Option 3 and 4 are designed to convey all runoff from the offsite drainage shed south to the 

Sandberg Road drainage channel, eventually discharging to Storehouse Run about 2,500 feet 

south of the site through a 2,000-foot long natural channel in forested terrain.  Runoff from the 

on-site tributary area will be conveyed via vegetated channels and detention ponds designed and 

constructed on-site to incorporate wetland features and functions that will mimic wetland 

benefits to water quality. 

Under Option 3, the 51-acre watershed for the remaining wetland at the south west corner of the 

site would consist predominantly of undisturbed wooded terrain with very low pollutant 

potential. 

Under Option 4, the site stormwater management system would convey approximately 38 acres 

of off-site drainage south via wetland like vegetated drainageways and detention ponds to the 
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Sandberg Road drainage channel.  In operation, the diverted surface water will not contact site 

activities or materials or co-mingle with surface waters that do. 
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4 FINDINGS 

4.1 SITE LIFE 

The USACE commented that, in light of the number of operating landfills within 125 miles of 

the site and the anticipated increase in recycling rates, Option 3 may provide a longer life span 

than projected by DE.  On further review, it is seen that an extended life span for any option 

would adversely impact the economic viability of the facility given the relatively high annual 

operating costs and fixed disposal capacity (revenue).  Routing C&D waste to the Carroll 

Landfill that is now disposed in MSW landfills will delay expansion, including the probable 

wetland impacts, at other sites. 

4.2 ECONOMICS 

Table 4-1 presents the results of the updated economic analysis. 

Table 4-1 - Summary of Economic Analysis 

Tipping Fee $27/Ton  

Waste Receipt Rate 286,000 Tons/Year  

Site Statistics Option 3 Option 4 

      

Landfill Area (Acres)  28.3 34.9 

Landfill Waste Volume (CY) 3,543,000 5,346,000 

Site Life (years) 9.3 14.0 

Soil Available (CY) 829,000 1,140,000 

Soil Required (CY) 800,800 1,140,000 

      

Facility Development Cost     

      

Design/Permitting $2,000,000 $2,000,000 

Facility Construction $22,281,000 $25,273,000 

Final Cover Construction $3,230,000 $3,973,000 

Waste Relocation $700,000 $700,000 

Post Closure Cost $8,933,000 $10,127,000 

Wetland Mitigation Cost $121,200 $343,400 

Annual Operating Cost $3,546,000 $3,599,000 

Annual Revenue $7,722,000 $7,722,000 

      

Rate of Return 2% 9% 
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Comparison of the above summary with the summary provided in the January 2014 Alternatives 

Analysis reveals significant increases in facility construction and post closure costs, totaling 

between 12 million and 13 million dollars. 

4.2.1 Option 3 

The corrected capacity of Option 3 is 437,200 cubic yards (about 11%) less than the January 

2014 concept due the removal of the discretionary cover soil from the waste volume and the 

smaller footprint, as referenced in Section 3.1.1.  The site life increased to approximately 9.3 

years however due to the higher waste density used in the updated analysis.   

The ROR for Option 3 is two percent, fully six percent lower than the ROR reported in the 

January 2014 Alternatives Analysis.  This significant difference is predominantly a result of the 

unrealistically low construction and post closure costs reported in January 2014, and the reduced 

capacity of Option 3. 

4.2.2 Option 4  

The computed design capacity of Option 4 is 389,200 cubic yards (7%) less than the January 

2014 design, due to the removal of the discretionary cover soil from the waste volume9.  For 

Option 4, the rate of return was calculated at nine percent and the facility site life is computed to 

have increased to approximately 14 years due to the higher waste density used in the updated 

analysis.   

The updated present worth analysis reduced the ROR by one percent when compared to the 

January 2014 Alternatives Analysis, a notably smaller decrease than is realized for Option 3.  

The adverse impact is predominantly related to the higher construction and post closure costs.  

As well, the Option 4 footprint is 23 percent larger than Option 3 allowing for a higher 

incremental volume of waste to be placed in the constructed cells, and thereby pushing baseliner 

and final cover construction cost further to the future than Option 3.  Delayed expenditures will 

produce a greater ROR, with a proportionally more significant positive impact on Option 4 than 

Option 3. 

                                                 
9 The original assumed waste volume for Option 4 was 5,735,100 cy, which did not account for the discretionary 
cover soil volume.  Table 1 from the January 2014 Alternatives Analysis incorrectly showed a landfill airspace 
volume of 5,375,100 for Option 4.  
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4.3 WATERSHED IMPACTS 

More than 20% of land use in the Storehouse run watershed is farmland/cultivated lands.  

According to USEPA, agricultural activity is one of the largest sources of nitrogen and 

phosphorus pollution in the country, and may be the single largest contributor to nonpoint source 

surface water pollution in the nation.  The on-site wetland areas that would be disturbed as a 

result of the proposed action do not provide protection to Storehouse Run from these known 

pollutant sources. 

The watershed for onsite jurisdictional wetlands is predominantly undisturbed, accounting for 

only 2% of the entire Storehouse Run watershed.  Accordingly, there is small demand for 

protective filtering of nutrients and sediments contained in runoff from the wetland’s offsite 

watershed.   

The wetland area adjacent to Storehouse Run will remain undisturbed and will serve to filter 

suspended sediments and pollutants originating upstream of the site, predominantly from 

farmlands surrounding the headwaters. 

The Individual Stormwater Pollutant Discharge Elimination System (SPDES) Permit issued by 

NYSDEC in accordance with 6NYCRR Part 750 will require Sealand to construct the approved 

stormwater management facilities and follow the comprehensive procedures and inspections 

defined in the site’s Stormwater Pollution Prevention Plan (SWPPP).  Surface water runoff 

coming into contact with disturbed areas of the operation will be properly managed and water 

quality controlled in accordance with SPDES Permit and the SWPPP. 
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5 CONCLUSIONS 

5.1 SITE LIFE 

Extending the site life without an increase in the waste volume adversely impacts the economic 

viability of any alternative.   

5.2 ECONOMICS 

The required modifications to the Option 3 footprint significantly reduced its capacity.  The more 

comprehensive and precise costing identified significant increases in facility construction and 

operation costs.  At a two percent ROR, Option 3 is not a practicable alternative in that it will not 

allow Sealand to fulfill the overall project purpose after taking into consideration its cost.  The 

nine percent ROR for Option 4 does provide for an economically viable Solid Waste 

Management Facility. 

5.3 WATERSHED IMPACTS 

Due to the largely undisturbed character of the watershed for the remaining wetland under 

Option 3, the water quality improvement benefits provided for Storehouse Run are not 

considered significant.  There is no evidence to suggest water quality in the non-impacted 

wetlands or Storehouse Run will be adversely impacted due to implementation of Option 4 over 

Option 3. 

 




