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1.0 SITE DESCRIPTION 
 
The property proposed for subdivision is located at 60 Arbor Street in Wenham and is described by 
the Wenham Assessors on Map 13 as Parcels 84 and 84A.  It is further described as two parcels in a 
deed recorded at the Essex South Registry of Deeds in Book 31953, Page 274; and, as Lot 3 on Land 
Court Plan 20396C (the “Property”).  Lot 3 was formerly part of a larger parcel that Susan M. 
Hamilton purchased from Kimberly Ross Smith as described in Land Court Document No. 340808.  
The locus of the Property is shown on Figure 1, which is an assembly of the U.S. Geological Survey 
(USGS) maps of Marblehead North and Salem, Massachusetts dated 2018. 
 
The subdivision of the Property is shown on a set of plans entitled “Definitive Subdivision at 60 
Arbor Street; Property of Susan M. Hamilton and Jeffrey R. Hamilton, Wenham, Massachusetts; 
dated June 30, 2020; prepared by Decoulos & Company, LLC” (the “Subdivision Plans”).  
 
The total area of the Property contains approximately 136,677 square feet or 3.14 acres of land 
which is improved by a single-family home with an attached garage.  The entire Property lies within 
the Residential Zone that fronts along Arbor Street.  
 
Arbor Street is a public way owned by the town of Wenham (the “Town”) with a fixed width of 50 
feet.  Arbor Street was originally layed out by Essex County in 1919.  The Property is located 
approximately 2700 feet north of the intersection of Arbor Street and Main Street (Route 1A).      
 
The frontage of the Property along River Street is 263.50 feet.  Entrance and exit from the Property 
occurs along two curb cuts that both serve the single-family house.   
 
The horizontal Property coordinates are 4,719,465 meters north and 345,182 meters east in Zone 19 
(NAD 83) of the Universal Transverse Mercator (UTM) system; latitude north is 42 degrees 36 
minutes 43 seconds and longitude west is 70 degrees 53 minutes 16 seconds.   
 
The USGS map shows the Property located approximately 75 feet above the North American 
Vertical Datum of 1988 (NAVD88).  A benchmark was established on the Property and a three-hour 
static dual-frequency global positioning system (GPS) observation was made on May 14, 2020.  The 
GPS data was uploaded to the Online Positioning User Service (OPUS) of the National Geodetic 
Survey.  Elevations established for the Subdivision Plans are based on the NAVD88 vertical datum.   
 
The Property is used exclusively as the residence of the Hamilton family.  
 
The residence is served by municipal water from the Wenham Water Department.  The Department 
owns and maintains a fire hydrant at the intersection of Arbor and Juniper Streets as shown on Sheet 
C1 of the Subdivision Plans.  Sewage from the residence is discharged into a subsurface disposal 
system on the Property as shown on Sheet C1 of the Subdivision Plans.   
 
The residence on the Property is heated by number two fuel oil with forced hot air.  Natural gas also 
serves the residence.  Electricity is provided to the Property by National Grid through overhead 
wires to the residence.   
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2.0  EXISTING PHYSICAL ENVIRONMENT 
 
2.1 Geology 
 
The surficial geology of the Property consists of late glacial stratified deposits that are composed of 
coarse sand and gravel deposits.  A kettle hole was formed through a remnant glacial block in the 
sandy glacial outwash of the southerly portion of the Property.  Fine deposits, glaciomarine fine 
deposits and glacial till and likely present beneath the recent ice contact and outwash deposits of 
Wenham Swamp to the northwest of the Property.  Idlewild Brook drains Wenham Swamp to the 
northwest, which then feeds into the Ipswich River.1   
 
The soil survey of the Natural Resources Conservation Service of the U.S. Department of 
Agriculture (NRCS) shows the Property is comprised of Hinckley loamy sands in the easterly 
portions of the Property and Merrimac fine sandy loams on the west.  A custom NRCS report has 
been generated and is provided in Appendix A.   
 
The regional bedrock beneath the Property lies within the Milford-Dedham Zone.  The rock consists 
of alkalic granite and is classified as Wenham Monzonite.  The rock is gray, weathering to a cream 
color, is medium grained, and is made of alkali feldspar, plagioclase, amphibole and accessory 
biotite, quartz, opaque minerals, apatite, zircon and titanite.  It is a distinctly separate rock unit from 
the Cape Ann Complex.2  
 
 
2.2 Topography 
 
The Property is gently sloped with grades of between two and five percent on the westerly portion of 
the property, with steep banks in the middle portion of the property with slopes that exceed 25 
percent.  The isolated wetland resource on the southerly portion of the Property is formed with 
surrounding slopes of 15 to 25 percent.  The elevations of the Property range from 45 feet to 100 feet 
NAVD88. 
 
 
2.3 Hydrogeology and Water Resources 
 
Groundwater would be expected to be at an elevation of 44 to 55 feet.  Due to the pervious 
glaciofluvial stratum, it would be expected that groundwater flows would mimic surficial 
topography and flow in a northwesterly direction towards Pleasant Pond.   
 
An isolated wetland resource containing approximately 3,141 square feet is subject to jurisdiction 
under the Wenham Water Resources Protection Bylaw.  It does not appear that the resource area is 
regulated under the Massachusetts Wetlands Protection Act, G.L. c. 131, § 40.   See Figure 3.   

 
1 Surficial Materials of Massachusetts. https://pubs.er.usgs.gov/publication/sim3402 
2 The Bedrock Geology of Massachusetts, Norman L. Hatch, Editor, U.S. Geological Survey Professional 
Paper 1366-E-J, U.S. Government Printing Office, Washington, DC, 1991. 

https://pubs.er.usgs.gov/publication/sim3402
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The Flood Insurance Rate Map, Panel 407 of 600, Map Number 25009C0407F of the Federal 
Emergency Management Agency (FEMA) shows the entire property in an area of minimal flooding, 
Zone X.  The flood plain boundaries for nearby areas is shown on Figure 5.   
 
Two public water supply wells in the area are used for municipal potable water consumption.  The 
wells are identified by MassDEP as 3320000-01G and 3320000-02G and are located southeast of 
Pleasant Pond.  The wells are protected as Zone 1 areas established by MassDEP.  DEP has also 
established Zone II areas of contribution to the public wells and the extent of the areas are shown on 
Figures 2 and 6.  The Property is completely within the Zone II area for both public wells.  
 
 
2.4  Indigenous Species and Wildlife 
 
The Property supports habitats of typical species and wildlife to the Wenham area.  There are no 
known estimated habitats of rare wildlife, priority habitats of rare species or certified vernal pools on 
the Property.  However, there are several certified vernal pools approximately 4,000 feet northeast of 
the Property and several potential vernal pools within 700 feet of the Property.  See Figure 2.   
 
 
2.5  Scenic and Historic Features 
 
There are no known scenic or historic features to the Property. 
 
 
2.6  Open Space and Trails 
 
There are no known dedicated open spaces or trails on or near the Property.  A public sidewalk runs 
along the frontage of the Property as shown on the Subdivision Plans.  Open spaces and trails in the 
area are shown on Figure 4.   
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3.0  PROPOSED PHYSICAL ENVIRONMENT 
 
3.1 Impact of Proposed Subdivision on Existing Environment 
 
The proposed project seeks to construct a 16 foot wide gravel way within a private 40 foot wide 
private way as shown on Sheets C3 and C4 of the Subdivision Plans.  The way shall serve a new 
single family, four-bedroom residence as shown on Sheet C4.    
 
The proposed stormwater management design will be controlled completely on the surface as shown 
on Sheet C4.  Significant infiltration of stormwater is expected along the stormwater swales before 
reaching the proposed StormTech MC-4500 stormwater infiltration chambers.  Existing stormwater 
runoff that is currently flowing from the existing residence and driveway onto Arbor Street will be 
captured by a proposed catch basin as shown on Sheet C4. Detailed hydrologic analysis is provided 
in the Stormwater Management Plan which is submitted under separate cover.    
 
 
3.2 Controlling Erosion and Sedimentation of Proposed Subdivision 
 
Sheets C4 and C6 of the Subdivision Plans detail the specific design that will control erosion and 
sedimentation during construction and on a permanent basis.  Erosion and sedimentation shall be 
controlled with standard best management practices.  
 
The projected area of disturbance is approximately 40,000 square feet.  The area is under the 
threshold of one acre required to prepare a plan to control wastes, an erosion and sedimentation 
control plan and a plan to construct stormwater management measures, as set forth in Section 6 of 
the Wenham Planning Board Administrative Rules and Regulations, as amended June 6, 2019.  
Regardless, most of the requirements of Section 6 are met with the submission of this Environmental 
Assessment and the Stormwater Management Plan.   
 
 

4.0  HUMAN ENVIRONMENT 
 
A four-bedroom single family house is proposed as shown on Sheet C4.  The house is expected to be 
contain a landscaped area surrounding the house.  Steep slopes to the east of the house limit the 
extent of a large backyard.   
 
The limited scope of the project does not warrant a traffic study.   
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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://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

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 Web Soil Survey, the site for 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 
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alternative means 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 
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scientists classified and named the soils in the survey area, they compared the 
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 

Custom Soil Resource Report
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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

7



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 Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

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

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:15,800.

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 map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

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

Soil Survey Area: Essex County, Massachusetts, Southern Part
Survey Area Data: Version 16, Sep 13, 2019

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Aug 29, 2014—Sep 
19, 2014

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
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Map Unit Legend

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

242C Hinckley loamy sand, 8 to 15 
percent slopes

4.0 22.9%

242E Hinckley loamy sand, 25 to 45 
percent slopes, very rocky

3.0 17.5%

254A Merrimac fine sandy loam, 0 to 
3 percent slopes

2.6 15.2%

254B Merrimac fine sandy loam, 3 to 
8 percent slopes

5.6 32.7%

421C Canton fine sandy loam, 8 to 15 
percent slopes, very stony

0.8 4.7%

421D Canton fine sandy loam, 15 to 
25 percent slopes, very stony

1.2 6.9%

Totals for Area of Interest 17.3 100.0%

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 
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was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

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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Essex County, Massachusetts, Southern Part

242C—Hinckley loamy sand, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 2svm9
Elevation: 0 to 1,480 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Hinckley and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Hinckley

Setting
Landform: Outwash terraces, kame terraces, outwash plains, moraines, outwash 

deltas, kames, eskers
Landform position (two-dimensional): Shoulder, toeslope, footslope, backslope
Landform position (three-dimensional): Nose slope, side slope, crest, head slope, 

riser
Down-slope shape: Linear, concave, convex
Across-slope shape: Convex, linear, concave
Parent material: Sandy and gravelly glaciofluvial deposits derived from gneiss 

and/or granite and/or schist

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 8 inches: loamy sand
Bw1 - 8 to 11 inches: gravelly loamy sand
Bw2 - 11 to 16 inches: gravelly loamy sand
BC - 16 to 19 inches: very gravelly loamy sand
C - 19 to 65 inches: very gravelly sand

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

very high (1.42 to 99.90 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water storage in profile: Low (about 3.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: A

Custom Soil Resource Report
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Hydric soil rating: No

Minor Components

Sudbury
Percent of map unit: 5 percent
Landform: Kame terraces, outwash plains, moraines, outwash deltas, outwash 

terraces
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Base slope, tread
Down-slope shape: Concave, linear
Across-slope shape: Linear, concave
Hydric soil rating: No

Windsor
Percent of map unit: 5 percent
Landform: Outwash plains, outwash deltas, moraines, kames, outwash terraces, 

eskers, kame terraces
Landform position (two-dimensional): Shoulder, backslope, footslope, toeslope
Landform position (three-dimensional): Nose slope, side slope, crest, head slope, 

riser
Down-slope shape: Convex, linear, concave
Across-slope shape: Linear, convex, concave
Hydric soil rating: No

Merrimac
Percent of map unit: 5 percent
Landform: Moraines, outwash plains, kames, eskers, outwash terraces
Landform position (two-dimensional): Shoulder, backslope, footslope, toeslope
Landform position (three-dimensional): Side slope, crest, head slope, nose slope, 

riser
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

242E—Hinckley loamy sand, 25 to 45 percent slopes, very rocky

Map Unit Setting
National map unit symbol: 2svmk
Elevation: 10 to 140 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Hinckley and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Hinckley

Setting
Landform: Outwash deltas, kames, eskers, outwash terraces, kame terraces, 

outwash plains, moraines
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Nose slope, side slope, crest, head slope, 

riser
Down-slope shape: Linear, convex, concave
Across-slope shape: Linear, concave, convex
Parent material: Sandy and gravelly glaciofluvial deposits derived from gneiss 

and/or granite and/or schist

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 8 inches: loamy sand
Bw1 - 8 to 11 inches: gravelly loamy sand
Bw2 - 11 to 16 inches: gravelly loamy sand
BC - 16 to 19 inches: very gravelly loamy sand
C - 19 to 65 inches: very gravelly sand

Properties and qualities
Slope: 25 to 45 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Excessively drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

very high (1.42 to 99.90 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water storage in profile: Low (about 3.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: A
Hydric soil rating: No

Minor Components

Hinckley, stony
Percent of map unit: 8 percent
Landform: Outwash plains, moraines, outwash deltas, kames, eskers, outwash 

terraces, kame terraces
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope, crest, head slope, nose slope, 

riser
Down-slope shape: Concave, linear, convex
Across-slope shape: Convex, concave, linear
Hydric soil rating: No

Swansea
Percent of map unit: 5 percent
Landform: Bogs, depressions, marshes, depressions, swamps, kettles
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Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Rock outcrop
Percent of map unit: 2 percent
Landform: Hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: Unranked

254A—Merrimac fine sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2tyqr
Elevation: 0 to 1,100 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Merrimac and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Merrimac

Setting
Landform: Eskers, outwash terraces, moraines, outwash plains, kames
Landform position (two-dimensional): Backslope, footslope, summit, shoulder
Landform position (three-dimensional): Side slope, crest, riser, tread
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy glaciofluvial deposits derived from granite, schist, and 

gneiss over sandy and gravelly glaciofluvial deposits derived from granite, 
schist, and gneiss

Typical profile
Ap - 0 to 10 inches: fine sandy loam
Bw1 - 10 to 22 inches: fine sandy loam
Bw2 - 22 to 26 inches: stratified gravel to gravelly loamy sand
2C - 26 to 65 inches: stratified gravel to very gravelly sand

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

very high (1.42 to 99.90 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 2 percent
Salinity, maximum in profile: Nonsaline (0.0 to 1.4 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 1.0
Available water storage in profile: Low (about 4.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2s
Hydrologic Soil Group: A
Hydric soil rating: No

Minor Components

Hinckley
Percent of map unit: 5 percent
Landform: Eskers, deltas, outwash plains, kames
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Nose slope, side slope, crest, head slope, 

rise
Down-slope shape: Convex
Across-slope shape: Convex, linear
Hydric soil rating: No

Sudbury
Percent of map unit: 5 percent
Landform: Outwash plains, terraces, deltas
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Agawam
Percent of map unit: 3 percent
Landform: Stream terraces, eskers, outwash terraces, moraines, outwash plains, 

kames
Landform position (three-dimensional): Rise
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Windsor
Percent of map unit: 2 percent
Landform: Outwash plains, dunes, outwash terraces, deltas
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Tread, riser
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Hydric soil rating: No
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254B—Merrimac fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2tyqs
Elevation: 0 to 1,290 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Merrimac and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Merrimac

Setting
Landform: Moraines, outwash plains, kames, eskers, outwash terraces
Landform position (two-dimensional): Backslope, footslope, summit, shoulder
Landform position (three-dimensional): Side slope, crest, riser, tread
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy glaciofluvial deposits derived from granite, schist, and 

gneiss over sandy and gravelly glaciofluvial deposits derived from granite, 
schist, and gneiss

Typical profile
Ap - 0 to 10 inches: fine sandy loam
Bw1 - 10 to 22 inches: fine sandy loam
Bw2 - 22 to 26 inches: stratified gravel to gravelly loamy sand
2C - 26 to 65 inches: stratified gravel to very gravelly sand

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

very high (1.42 to 99.90 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 2 percent
Salinity, maximum in profile: Nonsaline (0.0 to 1.4 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 1.0
Available water storage in profile: Low (about 4.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
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Land capability classification (nonirrigated): 2s
Hydrologic Soil Group: A
Hydric soil rating: No

Minor Components

Sudbury
Percent of map unit: 5 percent
Landform: Outwash plains, terraces, deltas
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Hinckley
Percent of map unit: 5 percent
Landform: Kames, eskers, deltas, outwash plains
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Nose slope, side slope, crest, head slope, 

rise
Down-slope shape: Convex
Across-slope shape: Convex, linear
Hydric soil rating: No

Windsor
Percent of map unit: 3 percent
Landform: Outwash terraces, outwash plains, dunes, deltas
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Tread, riser
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Hydric soil rating: No

Agawam
Percent of map unit: 2 percent
Landform: Moraines, outwash plains, kames, stream terraces, eskers, outwash 

terraces
Landform position (three-dimensional): Rise
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

421C—Canton fine sandy loam, 8 to 15 percent slopes, very stony

Map Unit Setting
National map unit symbol: 2w814
Elevation: 0 to 1,160 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
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Farmland classification: Farmland of statewide importance

Map Unit Composition
Canton, very stony, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Canton, Very Stony

Setting
Landform: Moraines, ridges, hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex, linear
Across-slope shape: Convex
Parent material: Coarse-loamy over sandy melt-out till derived from gneiss, 

granite, and/or schist

Typical profile
Oi - 0 to 2 inches: slightly decomposed plant material
A - 2 to 5 inches: fine sandy loam
Bw1 - 5 to 16 inches: fine sandy loam
Bw2 - 16 to 22 inches: gravelly fine sandy loam
2C - 22 to 67 inches: gravelly loamy sand

Properties and qualities
Slope: 8 to 15 percent
Percent of area covered with surface fragments: 1.6 percent
Depth to restrictive feature: 19 to 39 inches to strongly contrasting textural 

stratification
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.14 to 14.17 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water storage in profile: Low (about 3.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: B
Hydric soil rating: No

Minor Components

Montauk, very stony
Percent of map unit: 6 percent
Landform: Recessionial moraines, hills, drumlins, ground moraines
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear, convex
Across-slope shape: Convex
Hydric soil rating: No
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Scituate, very stony
Percent of map unit: 5 percent
Landform: Hills, drumlins, ground moraines
Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear, convex
Across-slope shape: Convex
Hydric soil rating: No

Chatfield, very stony
Percent of map unit: 3 percent
Landform: Ridges, hills
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Swansea
Percent of map unit: 1 percent
Landform: Kettles, bogs, depressions, marshes, swamps
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

421D—Canton fine sandy loam, 15 to 25 percent slopes, very stony

Map Unit Setting
National map unit symbol: vk3z
Elevation: 0 to 1,000 feet
Mean annual precipitation: 45 to 54 inches
Mean annual air temperature: 43 to 54 degrees F
Frost-free period: 145 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Canton and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Canton

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Friable coarse-loamy eolian deposits over friable coarse-loamy 

basal till derived from granite and gneiss
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Typical profile
H1 - 0 to 4 inches: fine sandy loam
H2 - 4 to 28 inches: fine sandy loam
H3 - 28 to 60 inches: gravelly loamy sand

Properties and qualities
Slope: 15 to 25 percent
Percent of area covered with surface fragments: 1.6 percent
Depth to restrictive feature: 18 to 36 inches to strongly contrasting textural 

stratification
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: A
Hydric soil rating: No

Minor Components

Montauk
Percent of map unit: 10 percent
Hydric soil rating: No

Scituate
Percent of map unit: 5 percent
Hydric soil rating: No
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Soil Information for All Uses

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

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.
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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 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.
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MAP LEGEND MAP INFORMATION

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

Soils
Soil Rating Polygons
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A/D
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Not rated or not available

Soil Rating Lines
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Soil Rating Points
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Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:15,800.

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 map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

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

Soil Survey Area: Essex County, Massachusetts, Southern Part
Survey Area Data: Version 16, Sep 13, 2019

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Aug 29, 2014—Sep 
19, 2014

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

26



Table—Hydrologic Soil Group

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

242C Hinckley loamy sand, 8 
to 15 percent slopes

A 4.0 22.9%

242E Hinckley loamy sand, 25 
to 45 percent slopes, 
very rocky

A 3.0 17.5%

254A Merrimac fine sandy 
loam, 0 to 3 percent 
slopes

A 2.6 15.2%

254B Merrimac fine sandy 
loam, 3 to 8 percent 
slopes

A 5.6 32.7%

421C Canton fine sandy loam, 
8 to 15 percent slopes, 
very stony

B 0.8 4.7%

421D Canton fine sandy loam, 
15 to 25 percent 
slopes, very stony

A 1.2 6.9%

Totals for Area of Interest 17.3 100.0%

Rating Options—Hydrologic Soil Group

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Water Features

Water Features include ponding frequency, flooding frequency, and depth to water 
table.

Depth to Water Table

"Water table" refers to a saturated zone in the soil. It occurs during specified 
months. Estimates of the upper limit are based mainly on observations of the water 
table at selected sites and on evidence of a saturated zone, namely grayish colors 
(redoximorphic features) in the soil. A saturated zone that lasts for less than a 
month is not considered a water table.

This attribute is actually recorded as three separate values in the database. A low 
value and a high value indicate the range of this attribute for the soil component. A 
"representative" value indicates the expected value of this attribute for the 
component. For this soil property, only the representative value is used.

Custom Soil Resource Report
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Custom Soil Resource Report
Map—Depth to Water Table
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MAP LEGEND MAP INFORMATION

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

Soils
Soil Rating Polygons

0 - 25

25 - 50

50 - 100

100 - 150

150 - 200

> 200

Not rated or not available

Soil Rating Lines
0 - 25

25 - 50

50 - 100

100 - 150

150 - 200

> 200

Not rated or not available

Soil Rating Points
0 - 25

25 - 50

50 - 100

100 - 150

150 - 200

> 200

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:15,800.

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 map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

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

Soil Survey Area: Essex County, Massachusetts, Southern Part
Survey Area Data: Version 16, Sep 13, 2019

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Aug 29, 2014—Sep 
19, 2014

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—Depth to Water Table

Map unit symbol Map unit name Rating (centimeters) Acres in AOI Percent of AOI

242C Hinckley loamy sand, 8 
to 15 percent slopes

>200 4.0 22.9%

242E Hinckley loamy sand, 25 
to 45 percent slopes, 
very rocky

>200 3.0 17.5%

254A Merrimac fine sandy 
loam, 0 to 3 percent 
slopes

>200 2.6 15.2%

254B Merrimac fine sandy 
loam, 3 to 8 percent 
slopes

>200 5.6 32.7%

421C Canton fine sandy loam, 
8 to 15 percent slopes, 
very stony

>200 0.8 4.7%

421D Canton fine sandy loam, 
15 to 25 percent 
slopes, very stony

>200 1.2 6.9%

Totals for Area of Interest 17.3 100.0%

Custom Soil Resource Report
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Rating Options—Depth to Water Table

Units of Measure: centimeters

Aggregation Method: Dominant Component

Component Percent Cutoff: None Specified 

Tie-break Rule: Lower

Interpret Nulls as Zero: No

Beginning Month: January

Ending Month: December

Custom Soil Resource Report
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Introduction 

The Massachusetts Department of Fish & Game, 

ɳɧɱɮɴɦɧ ɳɧɤ Dɨɵɨɲɨɮɭ ɮɥ Fɨɲɧɤɱɨɤɲ ɠɭɣ Wɨɫɣɫɨɥɤ˘ɲ 

Natural Heritage & Endangered Species 

Program (NHESP), and The Nature 

Cɮɭɲɤɱɵɠɭɢɸ˘ɲ Mɠɲɲɠɢɧɴɲɤɳɳɲ Pɱɮɦɱɠɬ 
developed BioMap2 ɳɮ ɯɱɮɳɤɢɳ ɳɧɤ ɲɳɠɳɤ˘ɲ 

biodiversity in the context of climate change. 

BioMap2 ɢɮɬɡɨɭɤɲ NHESP˘ɲ ȯȬ ɸɤɠɱɲ ɮɥ 
rigorously documented rare species and natural 

community data with spatial data identifying 

wildlife species and habitats that were the focus 

of the Division of Fisheries and Wildlife˘ɲ ȮȬȬȱ 
State Wildlife Action Plan (SWAP). BioMap2 also 

ɨɭɳɤɦɱɠɳɤɲ Tɧɤ Nɠɳɴɱɤ Cɮɭɲɤɱɵɠɭɢɸ˘ɲ ɠɲɲɤɲɲɬɤɭɳ 

of large, well-connected, and intact ecosystems 

and landscapes across the Commonwealth, 

incorporating concepts of ecosystem resilience 

to address anticipated climate change impacts. 

Protection and stewardship of BioMap2 Core 

Habitat and Critical Natural Landscape is 

essential to safeguard the diversity of species 

and their habitats, intact ecosystems, and 

resilient natural landscapes across 

Massachusetts. 

Get your copy of the BioMap2  report!  Download  

from www.mass.gov/nhesp  or contact Natural 

Heritage at 508-389-6360 or 

natural.heritage@state.ma.us.  

What Does Status Mean? 

The Division of Fisheries and Wildlife 

determines a status category for each rare 

species listed under the Massachusetts 

Endangered Species Act, M.G.L. c.131A, and its 

implementing regulations 321 CMR 10.00. Rare 

species are categorized as Endangered, 

Threatened or of Special Concern according to 

the following: 

	 Endangered species are in danger of 

extinction throughout all or a significant 

portion of their range or are in danger of 

extirpation from Massachusetts. 

	 Threatened species are likely to become 

Endangered in Massachusetts in the 

foreseeable future throughout all or a 

significant portion of their range. 

	 Special Concern species have suffered a 

decline that could threaten the species if 

allowed to continue unchecked or occur in 

such small numbers or with such restricted 

distribution or specialized habitat 

requirements that they could easily become 

Threatened in Massachusetts. 

In addition NHESP maintains an unofficial 

watch list of plants that are tracked due to 

potential conservation interest or concern, but 

are not regulated under the Massachusetts 

Endangered Species Act or other laws or 

regulations. Likewise, described natural 

communities are not regulated by any law or 

regulations, but they can help to identify 

http://www.mass.gov/nhesp
mailto:natural.heritage@state.ma.us
www.mass.gov/nhesp


 

  

BioMap2 

Conserving the Biodiversity of Massachusetts in a Changing World 

 

   
 

 

  

     

      

     

 

              

Natural Heritage Massachusetts Division of Fisheries and Wildlife 

1 Rabbit Hill Road, Westborough, MA 01581 
& Endangered 

phone: 508-389-6360 fax: 508-389-7890 

Species Program 

For more information on rare species and natural communities, please see our fact sheets online at www.mass.gov/nhesp. 

 

  

     

     

    

  

  

  

  

  

 
    

    

  

    

    

 

     

   

  

   

  

  

    

   

     

   

     

  

     

   

    

     

   

   

       

 

   

   

  

   

    

    

    

  

      

     

   

   

     

  

  

      

    

  

    

     

  

  

   

   

     

     

     

   

   

  

 

     

    

  

 

 

    

    

  

   

      

ecologically important areas that are worthy of 

protection. The status of natural communities 

reflects the documented number and acreages of 

each community type in the state: 

 Critically Imperiled communities typically 

have 5 or fewer documented sites or have 

very few remaining acres in the state. 

 Imperiled communities typically have 6-20 

sites or few remaining acres in the state. 

 Vulnerable communities typically have 21-

100 sites or limited acreage across the state. 

 Secure communities typically have over 100 

sites or abundant acreage across the state; 

however, excellent examples are identified 

as Core Habit to ensure continued 

protection. 

In 2005 the Massachusetts Division of Fisheries 

and Wildlife completed a comprehensive State 

Wildlife Action Plan (SWAP) documenting the 

status of Massachusetts wildlife and providing 

recommendations to help guide wildlife 

conservation decision-making. SWAP includes 

all the wildlife species listed under the 

Massachusetts Endangered Species Act (MESA), 

as well as more than 80 species that need 

conservation attention but do not meet the 

requirements for inclusion under MESA. The 

SWAP document is organized around habitat 

types in need of conservation within the 

Commonwealth. While the original BioMap 

focused primarily on rare species protected 

under MESA, BioMap2 also addresses other 

Species of Conservation Concern, their habitats, 

and the ecosystems that support them to create a 

spatial representation of most of the elements of 

SWAP. 

BioMap2: One Plan, Two Components 

BioMap2 identifies two complementary spatial 

layers, Core Habitat and Critical Natural 

Landscape. 

Core Habitat identifies key areas that are critical 

for the long-term persistence of rare species and 

other Species of Conservation Concern, as well 

as a wide diversity of natural communities and 

intact ecosystems across the Commonwealth. 

Protection of Core Habitats will contribute to the 

conservation of specific elements of biodiversity. 

Critical Natural Landscape identifies large 

natural Landscape Blocks that are minimally 

impacted by development. If protected, these 

areas will provide habitat for wide-ranging 

native species, support intact ecological 

processes, maintain connectivity among 

habitats, and enhance ecological resilience to 

natural and anthropogenic disturbances in a 

rapidly changing world. Areas delineated as 

Critical Natural Landscape also include 

buffering upland around wetland, coastal, and 

aquatic Core Habitats to help ensure their long-

term integrity. 

The long-term persistence of Massachusetts 

biological resources requires a determined 

commitment to land and water conservation. 

Protection and stewardship of both Critical 

Natural Landscapes and Core Habitats are 

needed to realize the biodiversity conservation 

vision of BioMap2. 

Components of Core Habitat 

Core Habitat identifies specific areas necessary 

to promote the long-term persistence of rare 

species, other Species of Conservation Concern, 

exemplary natural communities, and intact 

ecosystems. 

Rare Species 

There are 432 native plant and animal species 

listed as Endangered, Threatened or Special 

Concern under the Massachusetts Endangered 

Species Act (MESA) based on their rarity, 

population trends, and threats to survival. For 

www.mass.gov/nhesp
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BioMap2, NHESP staff identified the highest 

quality habitat sites for each non-marine species 

based on size, condition, and landscape context. 

Table 1. Species of Conservation Concern 

described in the State Wildlife Action Plan 

and/or included on the MESA List and for which 

habitat was mapped in BioMap2. Note that 

plants are not included in SWAP, and that 

marine species such as whales and sea turtles 

are not included in BioMap2. 

  

 

 

  

 

   

   

   

   

   

   

   

   

Taxonomic MESA- Non-listed Species 

Group listed of Conservation 

Species Concern 

Mammals 4 5 

Birds 27 23 

Reptiles 10 5 

Amphibians 4 3 

Fish 10 17 

Invertebrates 102 9 

Plants 256 0 

Total 413 62 

Other Species of Conservation Concern 

In addition to species on the MESA List 

described previously, the State Wildlife Action 

Plan (SWAP) identifies 257 wildlife species and 

22 natural habitats most in need of conservation 

within the Commonwealth. BioMap2 includes 

species-specific habitat areas for 45 of these 

species and habitat for 17 additional species 

which was mapped with other coarse-filter and 

fine-filter approaches. 

Priority Natural Communities 

Natural communities are assemblages of plant 

and animal species that share a common 

environment and occur together repeatedly on 

the landscape. BioMap2 gives conservation 

priority to natural communities with limited 

distribution and to the best examples of more 

common types. 

Vernal Pools 

Vernal pools are small, seasonal wetlands that 

provide important wildlife habitat, especially for 

amphibians and invertebrate animals that use 

them to breed. BioMap2 identifies the top 5 

percent most interconnected clusters of Potential 

Vernal Pools in the state. 

Forest Cores 

In BioMap2, Core Habitat includes the best 

examples of large, intact forests that are least 

impacted by roads and development, providing 

critical habitat for numerous woodland species. 

For example, the interior forest habitat defined 

by Forest Cores supports many bird species 

sensitive to the impacts of roads and 

development, such as the Black-throated Green 

Warbler, and helps maintain ecological 

processes found only in unfragmented forest 

patches. 

Wetland Cores 

BioMap2 used an assessment of Ecological 

Integrity to identify the least disturbed wetlands 

in the state within undeveloped landscapesȯ 
those with intact buffers and little fragmentation 

or other stressors associated with development. 

These wetlands are most likely to support 

critical wetland functions (i.e., natural 

hydrologic conditions, diverse plant and animal 

habitats, etc.) and are most likely to maintain 

these functions into the future. 

Aquatic Cores 

To delineate integrated and functional 

ecosystems for fish species and other aquatic 

www.mass.gov/nhesp
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Species of Conservation Concern, beyond the 

species and exemplary habitats described above, 

BioMap2 identifies intact river corridors within 

which important physical and ecological 

processes of the river or stream occur. 

Components of Critical Natural Landscape 

Critical Natural Landscape identifies intact 

landscapes in Massachusetts that are better able 

to support ecological processes and disturbance 

regimes, and a wide array of species and 

habitats over long time frames. 

Landscape Blocks 

BioMap2 identifies the most intact large areas of 

predominately natural vegetation, consisting of 

contiguous forests, wetlands, rivers, lakes, and 

ponds, as well as coastal habitats such as barrier 

beaches and salt marshes. 

Upland Buffers of Wetland and Aquatic 

Cores 

A variety of analyses were used to identify 

protective upland buffers around wetlands and 

rivers. 

Upland Habitat to Support Coastal 

Adaptation 

BioMap2 identifies undeveloped lands adjacent 

to and up to one and a half meters above 

existing salt marshes as Critical Natural 

Landscapes with high potential to support 

inland migration of salt marsh and other coastal 

habitats over the coming century. 

The conservation areas identified by BioMap2 

are based on breadth and depth of data, 

scientific expertise, and understanding of 

Mɠɲɲɠɢɧɴɲɤɳɳɲ˘ ɡɨɮɣɨɵɤɱɲɨɳɸ˅ Tɧɤ ɭɴɬɤɱɮɴɲ 

sources of information and analyses used to 

Legal Protection of Biodiversity 

BioMap2 presents a powerful vision of what 

Massachusetts would look like with full 

protection of the land most important for 

ɲɴɯɯɮɱɳɨɭɦ ɳɧɤ Cɮɬɬɮɭɶɤɠɫɳɧ˘ɲ ɡɨɮɣɨɵɤɱɲɨɳɸ˅ 

While BioMap2 is a planning tool with no 

regulatory function, all state-listed species enjoy 

legal protection under the Massachusetts 

Endangered Species Act (M.G.L. c.131A) and its 

implementing regulations (321 CMR 10.00). 

Wetland habitat of state-listed wildlife is also 

protected under the Wetlands Protection Act 

Regulations (310 CMR 10.00). The Natural 

Heritage Atlas contains maps of Priority Habitats 

and Estimated Habitats, which are used, 

respectively, for regulation under the 

Massachusetts Endangered Species Act and the 

Wetlands Protection Act. For more information 

on rare species regulations, and to view Priority 

and Estimated Habitat maps, please see the 

Regulatory Review page at 

http://www.mass.gov/eea/agencies/dfg/dfw/natur 

al-heritage/regulatory-review/. 

BioMap2 is a conservation planning tool that 

does not, in any way, supplant the Estimated 

and Priority Habitat Maps which have 

regulatory significance. Unless and until the 

BioMap2 vision is fully realized, we must 

continue to protect our most imperiled species 

and their habitats. 

create Core Habitat and Critical Natural 

Landscape are complementary, and outline a 

comprehensive conservation vision for 

Massachusetts, from rare species to intact 

landscapes. In total, these robust analyses 

define a suite of priority lands and waters that, if 

permanently protected, will support 

Mɠɲɲɠɢɧɴɲɤɳɳɲ˘ ɭɠɳɴɱɠɫ ɲɸɲɳɤɬɲ ɥɮɱ ɦɤɭɤɱɠɳɨɮɭɲ 

to come. 

http://www.mass.gov/eea/agencies/dfg/dfw/natural-heritage/regulatory-review/mass-endangered-species-act-mesa/
http://www.mass.gov/eea/agencies/dfg/dfw/natural-heritage/regulatory-review/mass-endangered-species-act-mesa/
https://malegislature.gov/Laws/GeneralLaws/PartI/TitleXIX/Chapter131A
http://www.mass.gov/eea/agencies/dfg/dfw/laws-regulations/cmr/321-cmr-1000-massachusetts-endangered-species-act.html
http://www.mass.gov/eea/agencies/dfg/dfw/natural-heritage/regulatory-review/endangered-species-and-the-wetlands-protection-act.html
http://www.mass.gov/eea/agencies/massdep/water/regulations/310-cmr-10-00-wetlands-protection-act-regulations.html
http://www.mass.gov/eea/agencies/dfg/dfw/natural-heritage/regulatory-review/regulatory-maps-priority-and-estimated-habitats/
http://www.mass.gov/eea/agencies/dfg/dfw/natural-heritage/regulatory-review/regulatory-maps-priority-and-estimated-habitats/
http://www.mass.gov/eea/agencies/dfg/dfw/natural-heritage/regulatory-review/
http://www.mass.gov/eea/agencies/dfg/dfw/natural-heritage/regulatory-review/
http://www.mass.gov/eea/agencies/dfg/dfw/natural-heritage/regulatory-review/
www.mass.gov/nhesp
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Understanding Core Habitat Summaries 

Following the Town Overview, there is a 

descriptive summary of each Core Habitat and 

Critical Natural Landscape that occurs in your 

city or town. These summaries highlight some 

of the outstanding characteristics of each Core 

Habitat and Critical Natural Landscape, and 

will help you learn more about your city or 

ɳɮɶɭ˘ɲ ɡɨɮɣɨɵɤɱɲɨɳɸ˅ Yɮɴ ɢɠɭ ɥɨɭɣ ɮɴɳ ɬɮɱɤ 
information about many of these species and 

natural communities by looking at specific fact 

sheets at www.mass.gov/nhesp. 

Additional Information 

For copies of the full BioMap2 report, the 

Technical Report, and an interactive mapping 

tool, visit the BioMap2 website via the Land 

Protection and Planning tab at 

www.mass.gov/nhesp. If you have any 

questions about this report, or if you need help 

protecting land for biodiversity in your 

community, the Natural Heritage & Endangered 

Species Program staff looks forward to working 

with you. 

Contact the Natural  Heritage &  Endangered  

Species Program   

By phone  508-389-6360  

By fax  508-389-7890  

By email  natural.heritage@state.ma.us  

By Mail  100  Hartwell S treet,  Suite  230   

 West Boylston,  MA  01583  

The GIS  datalayers of  BioMap2  are  available for 

download  from  MassGIS  at  

www.mass.gov/mgis.  

http://www.mass.gov/nhesp
http://maps.massgis.state.ma.us/dfg/biomap2.htm
http://maps.massgis.state.ma.us/dfg/biomap2.htm
http://www.mass.gov/eea/agencies/dfg/dfw/natural-heritage/land-protection-and-management/biomap2/
http://www.mass.gov/nhesp
mailto:natural.heritage@state.ma.us
http://www.mass.gov/mgis
www.mass.gov/nhesp
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Town Overview 

Wenham lies within the Southern New England 

Coastal Plains and Hills Ecoregion, an area 

comprised of plains with a few low hills. Forests 

are mainly central hardwoods with some transition 

hardwoods and some elm-ash-red maple and red 

and white pine. Many major rivers drain this area. 

Wenham at a Glance 
 Total Area: 5,210 acres (8.1 square miles) 

 Human Population in 2010: 4,875 

 Open space protected in perpetuity: 1,546 

acres, or 29.7% percent of total area* 

 BioMap2 Core Habitat: 799 acres 

 BioMap2 Core Habitat Protected: 681 acres or 

85.2%
 
 BioMap2 Critical Natural Landscape: 906
 

acres
 
 BioMap2 Critical Natural Landscape
 

Protected: 711 acres or 78.5%.
 

BioMap2 Components 

Core Habitat 

 1 Exemplary or Priority Natural Community 

 1 Forest Core 

 3 Wetland Cores 

 1 Aquatic Core 

 2 Species of Conservation Concern Cores** 

o 2 amphibians, 1 plant 

Critical Natural Landscape
 
 2 Landscape Blocks
 
 3 Wetland Core Buffers
 
 1 Aquatic Core Buffer
 

* Calculated uɲɨɭɦ MɠɲɲGIS ɣɠɳɠ ɫɠɸɤɱ ȃPɱɮɳɤɢɳɤɣ 
and Recreational Open SpaceȯMarch, ȮȬȭȮȄ. 

** See next pages for complete list of species, 

natural communities and other biodiversity 

elements. 

www.mass.gov/nhesp
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   BioMap2 Core Habitat and Critical Natural Landscape in Wenham 
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Species of Conservation Concern, Priority and Exemplary Natural Communities, 

and Other Elements of Biodiversity in Wenham 

     
   

 

    

  

   

 

   

  
 

  

  

  

   

Amphibians 

Northern Leopard Frog, (Rana pipiens), Non-listed SWAP
 
Blue-spotted Salamander, (Ambystoma laterale), SC
 

Plants 

River Bulrush, (Bolboschoenus fluviatilis), recently de-listed 

Priority Natural Communities 

Level Bog, S3 

Other BioMap2 Components 

Forest Core
 
Aquatic Core
 
Wetland Core
 
Landscape Block
 
Aquatic Core Buffer
 
Wetland Core Buffer
 

E = Endangered 

T = Threatened 

SC = Special Concern 

S1 = Critically Imperiled communities, typically 5 or fewer documented sites or very few remaining 

acres in the state.
 
S2 = Imperiled communities, typically 6-20 sites or few remaining acres in the state.
 
S3 = Vulnerable communities, typically have 21-100 sites or limited acreage across the state.
 

http://www.mass.gov/eea/docs/dfg/nhesp/species-and-conservation/nhfacts/ambystoma-laterale.pdf
http://www.mass.gov/eea/docs/dfg/nhesp/species-and-conservation/nhfacts/bolboschoenus-fluviatilis.pdf
http://www.mass.gov/eea/docs/dfg/nhesp/natural-communities-facts/bogs-fens-nonforested-acidic-peatlands.pdf
http://www.mass.gov/eea/docs/dfg/nhesp/land-protection-and-management/forest-core.pdf
http://www.mass.gov/eea/docs/dfg/nhesp/land-protection-and-management/aquatic-core.pdf
http://www.mass.gov/eea/docs/dfg/nhesp/land-protection-and-management/wet-core.pdf
http://www.mass.gov/eea/docs/dfg/nhesp/land-protection-and-management/landscape-block.pdf
http://www.mass.gov/eea/docs/dfg/nhesp/land-protection-and-management/aquatic-core.pdf
http://www.mass.gov/eea/docs/dfg/nhesp/land-protection-and-management/wet-core.pdf
www.mass.gov/nhesp
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BioMap2 Core Habitat in Wenham 

Core IDs correspond with the following element lists and summaries. 

www.mass.gov/nhesp
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Elements of BioMap2  Cores  

This section  lists all  elements  of  BioMap2  Cores that fall  entirely  or partially  within  Wenham.   The elements  

listed  here may not occur within  the bounds of  Wenham.  

Core 2465 
Wetland Core 

Core 2470 
Wetland Core 

Core 2475 
Wetland Core 

Core 2477 
Species of Conservation Concern 

Blue-spotted Salamander Ambystoma laterale SC 

Core 2491 
Priority & Exemplary Natural Communities 

Level Bog S3 

Core 2757 
Forest Core 

Aquatic Core 

Wetland Core 

Species of Conservation Concern 

Blue-spotted Salamander 

Northern Leopard Frog 

Ambystoma laterale 

Rana pipiens 

SC 

Non-listed SWAP 

www.mass.gov/nhesp
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Core Habitat Summaries 

Core 2465 

A 3-acre Core Habitat featuring Wetland Core. 

Wetland Cores are the least disturbed wetlands in the state within undeveloped landscapesȯthose with 

intact buffers and little fragmentation or other stressors associated with development. These wetlands are 

most likely to support critical wetland functions (i.e., natural hydrologic conditions, diverse plant and 

animal habitats, etc.) and are most likely to maintain these functions into the future. 

Core 2470 

A <1-acre Core Habitat featuring Wetland Core. 

Wetland Cores are the least disturbed wetlands in the state within undeveloped landscapesȯthose with 

intact buffers and little fragmentation or other stressors associated with development. These wetlands are 

most likely to support critical wetland functions (i.e., natural hydrologic conditions, diverse plant and 

animal habitats, etc.) and are most likely to maintain these functions into the future. 

Core 2475 

A 10-acre Core Habitat featuring Wetland Core. 

Wetland Cores are the least disturbed wetlands in the state within undeveloped landscapesȯthose with 

intact buffers and little fragmentation or other stressors associated with development. These wetlands are 

most likely to support critical wetland functions (i.e., natural hydrologic conditions, diverse plant and 

animal habitats, etc.) and are most likely to maintain these functions into the future. 

Core 2477 

A 173-acre Core Habitat featuring a Species of Conservation Concern. 

Adult and juvenile Blue-spotted Salamanders inhabit upland forests during most of the year, where they 

reside in small-mammal burrows and other subsurface retreats. Adults migrate during late winter or 

early spring to breed in vernal pools and fish-free areas of swamps, marshes, or similar wetlands. Larvae 

metamorphose in late summer or early fall, whereupon they disperse into upland forest. 

Core 2491 

A 4-acre Core Habitat featuring a Priority Natural Community. 

Level Bogs are dwarf-shrub peatlands, generally with pronounced hummocks and hollows in sphagnum 

moss. These wetland communities are very acidic and nutrient-poor because the peat isolates them from 

nutrients in groundwater and streams. This large example of Level Bog is largely in good condition, 

despite its being bisected by a rail line that disrupts its hydrology. There is great variation in the bog's 

development across the site. 

www.mass.gov/nhesp
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Core 2757 

A 3,349-acre Core Habitat featuring Forest Core, Wetland Core, Aquatic Core, and Species of 

Conservation Concern. 

Forest Cores are the best examples of large, intact forests that are least impacted by roads and 

development. Forest Cores support many bird species sensitive to the impacts of roads and development 

and help maintain ecological processes found only in unfragmented forest patches. 

Wetland Cores are the least disturbed wetlands in the state within undeveloped landscapesȯthose with 

intact buffers and little fragmentation or other stressors associated with development. These wetlands are 

most likely to support critical wetland functions (i.e., natural hydrologic conditions, diverse plant and 

animal habitats, etc.) and are most likely to maintain these functions into the future. 

Aquatic Cores are intact river corridors within which important physical and ecological processes of the 

river or stream occur. They delineate integrated and functional ecosystems for fish species and other 

aquatic Species of Conservation Concern. 

Adult and juvenile Blue-spotted Salamanders inhabit upland forests during most of the year, where they 

reside in small-mammal burrows and other subsurface retreats. Adults migrate during late winter or 

early spring to breed in vernal pools and fish-free areas of swamps, marshes, or similar wetlands. Larvae 

metamorphose in late summer or early fall, whereupon they disperse into upland forest. 

Adult Northern Leopard Frogs are found in marshes, wet meadows, and peatlands in the narrow 

transition zone between open water and uplands; they retreat to the water of ponds and small streams 

when threatened. The herbivorous tadpoles require open water of sufficient permanence for their 

development. 

www.mass.gov/nhesp
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BioMap2 Critical Natural Landscape in Wenham 

Critical Natural Landscape IDs correspond with the following element lists and summaries. 

www.mass.gov/nhesp
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Elements of BioMap2 Critical Natural Landscapes 

This section lists all elements of BioMap2 Critical Natural Landscapes that fall entirely or partially within 

Wenham. The elements listed here may not occur within the bounds of Wenham. 

 
    

 
   

   

    

 
   

    

   

  

CNL 1191 
Wetland Core Buffer 

CNL 1287 
Aquatic Core Buffer
 
Landscape Block
 
Wetland Core Buffer
 

CNL 1362 
Aquatic Core Buffer
 
Coastal Adaptation Area
 
Landscape Block
 
Tern Foraging Area
 

www.mass.gov/nhesp
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Critical Natural Landscape Summaries 

CNL 1191 

An 18-acre Critical Natural Landscape featuring Wetland Core Buffer. 

A variety of analyses were used to identify protective upland buffers around wetlands and rivers. One, 

the variable width buffers methodology, included the most intact areas around each wetland and river, 

by extending deeper into surrounding unfragmented habitats than into developed areas adjacent to each 

wetland. Other upland buffers were identified through the rare species habitat analysis. In this way, the 

conservation of wetland buffers will support the habitats and functionality of each wetland, and also 

include adjacent uplands that are important for many species that move between habitat types. 

CNL 1287 

A 5,713-acre Critical Natural Landscape featuring Aquatic Core Buffer, Wetland Core Buffer and 

Landscape Block. 

A variety of analyses were used to identify protective upland buffers around wetlands and rivers. One, 

the variable width buffers methodology, included the most intact areas around each wetland and river, 

by extending deeper into surrounding unfragmented habitats than into developed areas adjacent to each 

wetland. Other upland buffers were identified through the rare species habitat analysis. In this way, the 

conservation of wetland buffers will support the habitats and functionality of each wetland, and also 

include adjacent uplands that are important for many species that move between habitat types. 

Landscape Blocks, the primary component of Critical Natural Landscapes, are large areas of intact 

predominately natural vegetation, consisting of contiguous forests, wetlands, rivers, lakes, and ponds, as 

well as coastal habitats such as barrier beaches and salt marshes. Pastures and power-line rights-of-way, 

which are less intensively altered than most developed areas, were also included since they provide 

habitat and connectivity for many species. Collectively, these natural cover types total 3.6 million acres 

across the state. An Ecological Integrity assessment was used to identify the most intact and least 

fragmented areas. These large Landscape Blocks are most likely to maintain dynamic ecological processes 

such as buffering, connectivity, natural disturbance, and hydrological regimes, all of which help to 

support wide-ranging wildlife species and many other elements of biodiversity. 

In order to identify critical Landscape Blocks in each ecoregion, different Ecological Integrity thresholds 

were used to select the largest intact landscape patches in each ecoregion while avoiding altered habitat 

as much as possible. This ecoregional representation accomplishes a key goal of BioMap2 to protect the 

ecological stages that support a broad suite of biodiversity in the context of climate change. Blocks were 

defined by major roads, and minimum size thresholds differed among ecoregions to ensure that BioMap2 

includes the best of the best in each ecoregion. 

This 4,878-acre Landscape Block is the ninth largest of 62 Blocks in the ecoregion. Unlike Landscape 

Blocks in much of the state that are dominated by upland forests, over 45% of this Landscape Block is 

made up of important wetland habitats. This Block is relatively well protected by public and private 

entities. 

www.mass.gov/nhesp
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CNL 1362 

A 50,627-acre Critical Natural Landscape featuring Aquatic Core Buffer, Landscape Block, Coastal 

Adaptation Area, and Tern Foraging Area. 

A variety of analyses were used to identify protective upland buffers around wetlands and rivers. One, 

the variable width buffers methodology, included the most intact areas around each wetland and river, 

by extending deeper into surrounding unfragmented habitats than into developed areas adjacent to each 

wetland. Other upland buffers were identified through the rare species habitat analysis. In this way, the 

conservation of wetland buffers will support the habitats and functionality of each wetland, and also 

include adjacent uplands that are important for many species that move between habitat types. 

Landscape Blocks, the primary component of Critical Natural Landscapes, are large areas of intact 

predominately natural vegetation, consisting of contiguous forests, wetlands, rivers, lakes, and ponds, as 

well as coastal habitats such as barrier beaches and salt marshes. Pastures and power-line rights-of-way, 

which are less intensively altered than most developed areas, were also included since they provide 

habitat and connectivity for many species. Collectively, these natural cover types total 3.6 million acres 

across the state. An Ecological Integrity assessment was used to identify the most intact and least 

fragmented areas. These large Landscape Blocks are most likely to maintain dynamic ecological processes 

such as buffering, connectivity, natural disturbance, and hydrological regimes, all of which help to 

support wide-ranging wildlife species and many other elements of biodiversity. 

In order to identify critical Landscape Blocks in each ecoregion, different Ecological Integrity thresholds 

were used to select the largest intact landscape patches in each ecoregion while avoiding altered habitat 

as much as possible. This ecoregional representation accomplishes a key goal of BioMap2 to protect the 

ecological stages that support a broad suite of biodiversity in the context of climate change. Blocks were 

defined by major roads, and minimum size thresholds differed among ecoregions to ensure that BioMap2 

includes the best of the best in each ecoregion. 

This 8,989-acre Landscape Block is the fourth largest of 62 Blocks in the ecoregion. Unlike Landscape 

Blocks in much of the state that are dominated by upland forests, this coastal Landscape Block is 

dominated by unique and important salt marsh, barrier beach, and estuary habitats. 

The coastal habitats of Massachusetts are particularly vulnerable to potential sea-level rise in the next 

century, which many estimates suggest is likely to exceed one meter. Therefore, in addition to prioritizing 

current coastal habitats, the creators of BioMap2 examined the landward side of salt marshes to determine 

where these habitats might move to as sea levels rise. Undeveloped lands adjacent to and up to one and a 

half meters above existing salt marshes were identified, and included as Critical Natural Landscapes with 

high potential to support inland migration of salt marsh and other coastal habitats over the coming 

century. 

Terns range widely from their breeding colonies to forage. While the breeding and staging areas for 

Roseate, Arctic, Common, and Least Terns were included in the Species of Conservation Concern Core 

Habitat for BioMap2, tern foraging areas were included in BioMap2 as part of Critical Natural Landscape. 

The extent of foraging habitat for Arctic, Common, and Roseate Terns depends on the size of the breeding 

colony. For Least Tern, all shallow marine and estuarine waters within 2 miles of recent colony sites and 

up to 1 mile offshore were mapped as foraging habitat. 

www.mass.gov/nhesp


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

Help Save Endangered Wildlife! 

Please contribute on your Massachusetts income tax form or directly to the 

Natural Heritage & 

Endangered Species Fund 

To learn more about the Natural Heritage & Endangered Species Program
 
ɠɭɣ ɳɧɤ Cɮɬɬɮɭɶɤɠɫɳɧ˘ɲ ɱɠɱɤ ɲɯɤɢɨɤɲˆ visit our web site at www.mass.gov/nhesp.
 

http://www.mass.gov/nhesp
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