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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 
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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.
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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 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 
1:24,000.

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: Union County, New Jersey
Survey Area Data: Version 12, Sep 13, 2018

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

Date(s) aerial images were photographed: Aug 25, 2014—Sep 
27, 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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Map Unit Legend

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

BovB Boonton-Urban land-Haledon 
complex, 0 to 8 percent 
slopes

1.6 13.7%

HatB Haledon-Urban land-Hasbrouck 
complex, 0 to 8 percent 
slopes

4.0 33.1%

UR Urban land 6.4 53.2%

Totals for Area of Interest 12.1 100.0%

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.

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 
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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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Union County, New Jersey

BovB—Boonton-Urban land-Haledon complex, 0 to 8 percent slopes

Map Unit Setting
National map unit symbol: 1kgnb
Elevation: 50 to 500 feet
Mean annual precipitation: 30 to 64 inches
Mean annual air temperature: 46 to 79 degrees F
Frost-free period: 131 to 178 days
Farmland classification: Not prime farmland

Map Unit Composition
Boonton, moderately well drained, and similar soils: 50 percent
Urban land: 30 percent
Haledon and similar soils: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Boonton, Moderately Well Drained

Setting
Landform: Ground moraines
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Upper third of mountainflank, center third 

of mountainflank
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Coarse-loamy till derived from basalt

Typical profile
Ap - 0 to 8 inches: loam
Bt - 8 to 36 inches: gravelly fine sandy loam
Bx - 36 to 51 inches: loam
C - 51 to 60 inches: loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: About 36 inches to fragipan
Natural drainage class: Moderately well drained
Runoff class: High
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 24 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 5.3 inches)

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

Custom Soil Resource Report
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Description of Urban Land

Setting
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Upper third of mountainflank, center third 

of mountainflank
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Surface covered by pavement, concrete, buildings, and other 

structures underlain by disturbed and natural soil material

Typical profile
C - 0 to 60 inches: variable

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: Unranked

Description of Haledon

Setting
Landform: Ground moraines
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Upper third of mountainflank, center third 

of mountainflank
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Coarse-loamy till derived from basalt

Typical profile
Ap - 0 to 9 inches: loam
Bt - 9 to 28 inches: silt loam
Bx - 28 to 44 inches: sandy loam
C - 44 to 60 inches: gravelly loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: 24 to 36 inches to fragipan
Natural drainage class: Somewhat poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.60 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 5.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: C
Hydric soil rating: No
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HatB—Haledon-Urban land-Hasbrouck complex, 0 to 8 percent slopes

Map Unit Setting
National map unit symbol: b0tt
Elevation: 50 to 500 feet
Mean annual precipitation: 30 to 64 inches
Mean annual air temperature: 46 to 79 degrees F
Frost-free period: 131 to 178 days
Farmland classification: Not prime farmland

Map Unit Composition
Haledon and similar soils: 45 percent
Urban land: 25 percent
Hasbrouck and similar soils: 15 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Haledon

Setting
Landform: Ground moraines
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Coarse-loamy basal till derived from basalt

Typical profile
Ap - 0 to 9 inches: loam
Bt - 9 to 28 inches: silt loam
Bx - 28 to 44 inches: sandy loam
C - 44 to 60 inches: gravelly loam

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: 24 to 36 inches to fragipan
Natural drainage class: Somewhat poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.60 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 5.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: C
Hydric soil rating: No
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Description of Urban Land

Setting
Landform: Ground moraines
Down-slope shape: Convex, linear
Across-slope shape: Linear
Parent material: Surface covered by pavement, concrete, buildings, and other 

structures underlain by disturbed and natural soil material

Typical profile
C - 0 to 60 inches: variable

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: Unranked

Description of Hasbrouck

Setting
Landform: Flood plains, depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear, concave
Across-slope shape: Linear, concave
Parent material: Fine-loamy eroded and redeposited glacial material over glacial 

till

Typical profile
Oa - 0 to 2 inches: highly decomposed plant material
A - 2 to 12 inches: silt loam
Eg - 12 to 18 inches: sandy loam
Btg1 - 18 to 26 inches: loam
Btg2 - 26 to 32 inches: clay loam
Bx - 32 to 54 inches: loam
C - 54 to 62 inches: loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: 18 to 36 inches to fragipan
Natural drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

high (0.00 to 0.20 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: Rare
Frequency of ponding: None
Available water storage in profile: Moderate (about 6.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: C/D
Hydric soil rating: Yes
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Minor Components

Udorthents, haledon substratum
Percent of map unit: 10 percent
Landform: Ground moraines
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: No

Boonton
Percent of map unit: 5 percent
Landform: Ground moraines
Landform position (three-dimensional): Upper third of mountainflank, center third 

of mountainflank
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

UR—Urban land

Map Unit Setting
National map unit symbol: b0vf
Elevation: 0 to 170 feet
Mean annual precipitation: 30 to 64 inches
Mean annual air temperature: 46 to 79 degrees F
Frost-free period: 131 to 178 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land

Setting
Parent material: Surface covered by pavement, concrete, buildings, and other 

structures underlain by disturbed and natural soil material

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: Unranked
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Minor Components

Udorthents
Percent of map unit: 5 percent
Landform: Low hills
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No
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October 11, 2019

United States Department of the Interior
FISH AND WILDLIFE SERVICE

New Jersey Ecological Services Field Office
4 E. Jimmie Leeds Road, Suite 4

Galloway, NJ 08205
Phone: (609) 646-9310 Fax: (609) 646-0352

http://www.fws.gov/northeast/njfieldoffice/Endangered/consultation.html

In Reply Refer To: 
Consultation Code: 05E2NJ00-2020-SLI-0055 
Event Code: 05E2NJ00-2020-E-00112  
Project Name: Wetland Delineation
 
Subject: List of threatened and endangered species that may occur in your proposed project 

location, and/or may be affected by your proposed project

To Whom It May Concern:

The enclosed species list identifies threatened, endangered, proposed, and candidate species that 
may occur in your proposed action area and/or may be affected by your proposed project. This 
species list fulfills the requirements of the U.S. Fish and Wildlife Service (Service) under Section 
7(c) of the Endangered Species Act (ESA) of 1973, as amended (16 U.S.C. 1531 et seq.)

If the enclosed list indicates that any listed species may be present in your action area, please 
visit the New Jersey Field Office consultation web page as the next step in evaluating potential 
project impacts: http://www.fws.gov/northeast/njfieldoffice/Endangered/consultation.html

On the New Jersey Field Office consultation web page you will find:

habitat descriptions, survey protocols, and recommended best management practices for 
listed species;
recommended procedures for submitting information to this office; and
links to other Federal and State agencies, the Section 7 Consultation Handbook, the 
Service's wind energy guidelines, communication tower recommendations, the National 
Bald Eagle Management Guidelines, and other resources and recommendations for 
protecting wildlife resources.  

The enclosed list may change as new information about listed species becomes available. As per 
Federal regulations at 50 CFR 402.12(e), the enclosed list is only valid for 90 days. Please return 
to the ECOS-IPaC website at regular intervals during project planning and implementation to 
obtain an updated species list. When using ECOS-IPaC, be careful about drawing the boundary 
of your Project Location. Remember that your action area under the ESA is not limited to just the 
footprint of the project. The action area also includes all areas that may be indirectly affected 
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through impacts such as noise, visual disturbance, erosion, sedimentation, hydrologic change, 
chemical exposure, reduced availability or access to food resources, barriers to movement, 
increased human intrusions or access, and all areas affected by reasonably forseeable future that 
would not occur without ("but for") the project that is currently being proposed.

We appreciate your concern for threatened and endangered species. The Service encourages 
Federal and non-Federal project proponents to consider listed, proposed, and candidate species 
early in the planning process. Feel free to contact this office if you would like more information 
or assistance evaluating potential project impacts to federally listed species or other wildlife 
resources. Please include the Consultation Tracking Number in the header of this letter with any 
correspondence about your project.

Attachment(s):

Official Species List
USFWS National Wildlife Refuges and Fish Hatcheries
Migratory Birds
Wetlands
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the 
requirement for Federal agencies to "request of the Secretary of the Interior information whether 
any species which is listed or proposed to be listed may be present in the area of a proposed 
action".

This species list is provided by:

New Jersey Ecological Services Field Office
4 E. Jimmie Leeds Road, Suite 4
Galloway, NJ 08205
(609) 646-9310
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Project Summary
Consultation Code: 05E2NJ00-2020-SLI-0055

Event Code: 05E2NJ00-2020-E-00112

Project Name: Wetland Delineation

Project Type: LAND - MANAGEMENT PLANS

Project Description: I am requesting an official species list to make land-use and land- 
management recommendations regarding the forested area on this 
property.

Project Location:
Approximate location of the project can be viewed in Google Maps: https:// 
www.google.com/maps/place/40.642991548418614N74.35130470217953W

Counties: Union, NJ
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Endangered Species Act Species
There is a total of 2 threatened, endangered, or candidate species on this species list.

Species on this list should be considered in an effects analysis for your project and could include 
species that exist in another geographic area. For example, certain fish may appear on the species 
list because a project could affect downstream species.

IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA 
Fisheries , as USFWS does not have the authority to speak on behalf of NOAA and the 
Department of Commerce.

See the "Critical habitats" section below for those critical habitats that lie wholly or partially 
within your project area under this office's jurisdiction. Please contact the designated FWS office 
if you have questions.

NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an 
office of the National Oceanic and Atmospheric Administration within the Department of 
Commerce.

Mammals
NAME STATUS

Indiana Bat Myotis sodalis
There is final critical habitat for this species. Your location is outside the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/5949

Endangered

Northern Long-eared Bat Myotis septentrionalis
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/9045

Threatened

Critical habitats
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S 
JURISDICTION.

1
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USFWS National Wildlife Refuge Lands And Fish 
Hatcheries
Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a 
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to 
discuss any questions or concerns.

THERE ARE NO REFUGE LANDS OR FISH HATCHERIES WITHIN YOUR PROJECT AREA.
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Migratory Birds
Certain birds are protected under the Migratory Bird Treaty Act  and the Bald and Golden Eagle 
Protection Act .

Any person or organization who plans or conducts activities that may result in impacts to 
migratory birds, eagles, and their habitats should follow appropriate regulations and consider 
implementing appropriate conservation measures, as described below.

The Migratory Birds Treaty Act of 1918.
The Bald and Golden Eagle Protection Act of 1940.
50 C.F.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a)

The birds listed below are birds of particular concern either because they occur on the USFWS 
Birds of Conservation Concern (BCC) list or warrant special attention in your project location. 
To learn more about the levels of concern for birds on your list and how this list is generated, see 
the FAQ below. This is not a list of every bird you may find in this location, nor a guarantee that 
every bird on this list will be found in your project area. To see exact locations of where birders 
and the general public have sighted birds in and around your project area, visit the E-bird data 
mapping tool (Tip: enter your location, desired date range and a species on your list). For 
projects that occur off the Atlantic Coast, additional maps and models detailing the relative 
occurrence and abundance of bird species on your list are available. Links to additional 
information about Atlantic Coast birds, and other important information about your migratory 
bird list, including how to properly interpret and use your migratory bird report, can be found 
below.

For guidance on when to schedule activities or implement avoidance and minimization measures 
to reduce impacts to migratory birds on your list, click on the PROBABILITY OF PRESENCE 
SUMMARY at the top of your list to see when these birds are most likely to be present and 
breeding in your project area.

NAME
BREEDING 
SEASON

Bald Eagle Haliaeetus leucocephalus
This is not a Bird of Conservation Concern (BCC) in this area, but warrants attention 
because of the Eagle Act or for potential susceptibilities in offshore areas from certain types 
of development or activities.
https://ecos.fws.gov/ecp/species/1626

Breeds Sep 1 to 
Jul 31

Blue-winged Warbler Vermivora pinus
This is a Bird of Conservation Concern (BCC) only in particular Bird Conservation Regions 
(BCRs) in the continental USA

Breeds May 1 
to Jun 30

1
2
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NAME
BREEDING 
SEASON

Kentucky Warbler Oporornis formosus
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.

Breeds Apr 20 
to Aug 20

Prairie Warbler Dendroica discolor
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.

Breeds May 1 
to Jul 31

Rusty Blackbird Euphagus carolinus
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.

Breeds 
elsewhere

Wood Thrush Hylocichla mustelina
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.

Breeds May 10 
to Aug 31

Probability Of Presence Summary
The graphs below provide our best understanding of when birds of concern are most likely to be 
present in your project area. This information can be used to tailor and schedule your project 
activities to avoid or minimize impacts to birds. Please make sure you read and understand the 
FAQ “Proper Interpretation and Use of Your Migratory Bird Report” before using or attempting 
to interpret this report.

Probability of Presence ( )

Each green bar represents the bird's relative probability of presence in the 10km grid cell(s) your 
project overlaps during a particular week of the year. (A year is represented as 12 4-week 
months.) A taller bar indicates a higher probability of species presence. The survey effort (see 
below) can be used to establish a level of confidence in the presence score. One can have higher 
confidence in the presence score if the corresponding survey effort is also high.

How is the probability of presence score calculated? The calculation is done in three steps:

The probability of presence for each week is calculated as the number of survey events in 
the week where the species was detected divided by the total number of survey events for 
that week. For example, if in week 12 there were 20 survey events and the Spotted Towhee 
was found in 5 of them, the probability of presence of the Spotted Towhee in week 12 is 
0.25.
To properly present the pattern of presence across the year, the relative probability of 
presence is calculated. This is the probability of presence divided by the maximum 
probability of presence across all weeks. For example, imagine the probability of presence 
in week 20 for the Spotted Towhee is 0.05, and that the probability of presence at week 12 
(0.25) is the maximum of any week of the year. The relative probability of presence on 
week 12 is 0.25/0.25 = 1; at week 20 it is 0.05/0.25 = 0.2.
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▪

 no data survey effort breeding season probability of presence

The relative probability of presence calculated in the previous step undergoes a statistical 
conversion so that all possible values fall between 0 and 10, inclusive. This is the 
probability of presence score.

Breeding Season ( )
Yellow bars denote a very liberal estimate of the time-frame inside which the bird breeds across 
its entire range. If there are no yellow bars shown for a bird, it does not breed in your project 
area.

Survey Effort ( )
Vertical black lines superimposed on probability of presence bars indicate the number of surveys 
performed for that species in the 10km grid cell(s) your project area overlaps. The number of 
surveys is expressed as a range, for example, 33 to 64 surveys.

No Data ( )
A week is marked as having no data if there were no survey events for that week.

Survey Timeframe
Surveys from only the last 10 years are used in order to ensure delivery of currently relevant 
information. The exception to this is areas off the Atlantic coast, where bird returns are based on 
all years of available data, since data in these areas is currently much more sparse.

SPECIES JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Bald Eagle
Non-BCC Vulnerable

Blue-winged 
Warbler
BCC - BCR

Kentucky Warbler
BCC Rangewide (CON)

Prairie Warbler
BCC Rangewide (CON)

Rusty Blackbird
BCC Rangewide (CON)

Wood Thrush
BCC Rangewide (CON)

Additional information can be found using the following links:

Birds of Conservation Concern http://www.fws.gov/birds/management/managed-species/ 
birds-of-conservation-concern.php
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Measures for avoiding and minimizing impacts to birds http://www.fws.gov/birds/ 
management/project-assessment-tools-and-guidance/ 
conservation-measures.php
Nationwide conservation measures for birds http://www.fws.gov/migratorybirds/pdf/ 
management/nationwidestandardconservationmeasures.pdf

Migratory Birds FAQ
Tell me more about conservation measures I can implement to avoid or minimize impacts 
to migratory birds. 
Nationwide Conservation Measures describes measures that can help avoid and minimize 
impacts to all birds at any location year round. Implementation of these measures is particularly 
important when birds are most likely to occur in the project area. When birds may be breeding in 
the area, identifying the locations of any active nests and avoiding their destruction is a very 
helpful impact minimization measure. To see when birds are most likely to occur and be breeding 
in your project area, view the Probability of Presence Summary. Additional measures and/or 
permits may be advisable depending on the type of activity you are conducting and the type of 
infrastructure or bird species present on your project site.

What does IPaC use to generate the migratory birds potentially occurring in my specified 
location? 
The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern 
(BCC) and other species that may warrant special attention in your project location.

The migratory bird list generated for your project is derived from data provided by the Avian 
Knowledge Network (AKN). The AKN data is based on a growing collection of survey, banding, 
and citizen science datasets and is queried and filtered to return a list of those birds reported as 
occurring in the 10km grid cell(s) which your project intersects, and that have been identified as 
warranting special attention because they are a BCC species in that area, an eagle (Eagle Act 
requirements may apply), or a species that has a particular vulnerability to offshore activities or 
development.

Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your 
project area. It is not representative of all birds that may occur in your project area. To get a list 
of all birds potentially present in your project area, please visit the AKN Phenology Tool.

What does IPaC use to generate the probability of presence graphs for the migratory birds 
potentially occurring in my specified location? 
The probability of presence graphs associated with your migratory bird list are based on data 
provided by the Avian Knowledge Network (AKN). This data is derived from a growing 
collection of survey, banding, and citizen science datasets .

Probability of presence data is continuously being updated as new and better information 
becomes available. To learn more about how the probability of presence graphs are produced and 
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3.

how to interpret them, go the Probability of Presence Summary and then click on the "Tell me 
about these graphs" link.

How do I know if a bird is breeding, wintering, migrating or present year-round in my 
project area? 
To see what part of a particular bird's range your project area falls within (i.e. breeding, 
wintering, migrating or year-round), you may refer to the following resources: The Cornell Lab 
of Ornithology All About Birds Bird Guide, or (if you are unsuccessful in locating the bird of 
interest there), the Cornell Lab of Ornithology Neotropical Birds guide. If a bird on your 
migratory bird species list has a breeding season associated with it, if that bird does occur in your 
project area, there may be nests present at some point within the timeframe specified. If "Breeds 
elsewhere" is indicated, then the bird likely does not breed in your project area.

What are the levels of concern for migratory birds? 
Migratory birds delivered through IPaC fall into the following distinct categories of concern:

"BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern 
throughout their range anywhere within the USA (including Hawaii, the Pacific Islands, 
Puerto Rico, and the Virgin Islands);
"BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation 
Regions (BCRs) in the continental USA; and
"Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on 
your list either because of the Eagle Act requirements (for eagles) or (for non-eagles) 
potential susceptibilities in offshore areas from certain types of development or activities 
(e.g. offshore energy development or longline fishing).

Although it is important to try to avoid and minimize impacts to all birds, efforts should be made, 
in particular, to avoid and minimize impacts to the birds on this list, especially eagles and BCC 
species of rangewide concern. For more information on conservation measures you can 
implement to help avoid and minimize migratory bird impacts and requirements for eagles, 
please see the FAQs for these topics.

Details about birds that are potentially affected by offshore projects 
For additional details about the relative occurrence and abundance of both individual bird species 
and groups of bird species within your project area off the Atlantic Coast, please visit the 
Northeast Ocean Data Portal. The Portal also offers data and information about other taxa besides 
birds that may be helpful to you in your project review. Alternately, you may download the bird 
model results files underlying the portal maps through the NOAA NCCOS Integrative Statistical 
Modeling and Predictive Mapping of Marine Bird Distributions and Abundance on the Atlantic 
Outer Continental Shelf project webpage.

Bird tracking data can also provide additional details about occurrence and habitat use 
throughout the year, including migration. Models relying on survey data may not include this 
information. For additional information on marine bird tracking data, see the Diving Bird Study 
and the nanotag studies or contact Caleb Spiegel or Pam Loring.
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What if I have eagles on my list? 
If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid 
violating the Eagle Act should such impacts occur.

Proper Interpretation and Use of Your Migratory Bird Report 
The migratory bird list generated is not a list of all birds in your project area, only a subset of 
birds of priority concern. To learn more about how your list is generated, and see options for 
identifying what other birds may be in your project area, please see the FAQ “What does IPaC 
use to generate the migratory birds potentially occurring in my specified location”. Please be 
aware this report provides the “probability of presence” of birds within the 10 km grid cell(s) that 
overlap your project; not your exact project footprint. On the graphs provided, please also look 
carefully at the survey effort (indicated by the black vertical bar) and for the existence of the “no 
data” indicator (a red horizontal bar). A high survey effort is the key component. If the survey 
effort is high, then the probability of presence score can be viewed as more dependable. In 
contrast, a low survey effort bar or no data bar means a lack of data and, therefore, a lack of 
certainty about presence of the species. This list is not perfect; it is simply a starting point for 
identifying what birds of concern have the potential to be in your project area, when they might 
be there, and if they might be breeding (which means nests might be present). The list helps you 
know what to look for to confirm presence, and helps guide you in knowing when to implement 
conservation measures to avoid or minimize potential impacts from your project activities, 
should presence be confirmed. To learn more about conservation measures, visit the FAQ “Tell 
me about conservation measures I can implement to avoid or minimize impacts to migratory 
birds” at the bottom of your migratory bird trust resources page.
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Wetlands
Impacts to NWI wetlands and other aquatic habitats may be subject to regulation under Section 
404 of the Clean Water Act, or other State/Federal statutes.

For more information please contact the Regulatory Program of the local U.S. Army Corps of 
Engineers District.

Please note that the NWI data being shown may be out of date. We are currently working to 
update our NWI data set. We recommend you verify these results with a site visit to determine 
the actual extent of wetlands on site.

THERE ARE NO WETLANDS WITHIN YOUR PROJECT AREA.
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       November 13,  2019 

 

William McBride 

NJDMAVA 

101 Eggerts Crossing Road 

Lawrenceville, NJ 08648 
 

Re: Westfield Armory Wetland Delineation 

Block(s) - 2904, Lot(s) - 1 

Westfield Town, Union County 

 

Dear Mr. McBride: 
 

Thank you for your data request regarding rare species information for the above referenced project site. 
 

Searches of the Natural Heritage Database and the Landscape Project (Version 3.3) are based on a representation of the 

boundaries of your project site in our Geographic Information System (GIS).  We make every effort to accurately transfer 

your project bounds from the topographic map(s) submitted with the Natural Heritage Data Request Form into our 

Geographic Information System. We do not typically verify that your project bounds are accurate, or check them against 

other sources.   

 

We have checked the Landscape Project habitat mapping and the Biotics Database for occurrences of any rare wildlife 

species or wildlife habitat on the referenced site.  The Natural Heritage Database was searched for occurrences of rare plant 

species or ecological communities that may be on the project site.  Please refer to Table 1 (attached) to determine if any rare 

plant species, ecological communities, or rare wildlife species or wildlife habitat are documented on site.  A detailed report 

is provided for each category coded as ‘Yes’ in Table 1.  
 

We have also checked the Landscape Project habitat mapping and Biotics Database for occurrences of rare wildlife species 

or wildlife habitat in the immediate vicinity (within ¼ mile) of the referenced site.  Additionally, the Natural Heritage 

Database was checked for occurrences of rare plant species or ecological communities within ¼ mile of the site.  Please 

refer to Table 2 (attached) to determine if any rare plant species, ecological communities, or rare wildlife species or wildlife 

habitat are documented within the immediate vicinity of the site.  Detailed reports are provided for all categories coded as 

‘Yes’ in Table 2.  These reports may include species that have also been documented on the project site. 
 

The Natural Heritage Program reviews its data periodically to identify priority sites for natural diversity in the State.  

Included as priority sites are some of the State’s best habitats for rare and endangered species and ecological communities.  
Please refer to Tables 1 and 2 (attached) to determine if any priority sites are located on or in the immediate vicinity of the 

site.   
 

A list of rare plant species and ecological communities that have been documented from the county (or counties), 

referenced above, can be downloaded from http://www.state.nj.us/dep/parksandforests/natural/heritage/countylist.html.  If 

suitable habitat is present at the project site, the species in that list have potential to be present.   
 

Status and rank codes used in the tables and lists are defined in EXPLANATION OF CODES USED IN NATURAL HERITAGE 

REPORTS, which can be downloaded from http://www.state.nj.us/dep/parksandforests/natural/heritage/nhpcodes_2010.pdf.  

 

Beginning May 9, 2017, the Natural Heritage Program reports for wildlife species will utilize data from Landscape Project 

Version 3.3.  If you have questions concerning the wildlife records or wildlife species mentioned in this response, we 

 

 
MAIL CODE 501-04  

DEPARTMENT OF ENVIRONMENTAL PROTECTION 

DIVISION OF PARKS & FORESTRY 

PHILIP D. MURPHY                                                                       NEW JERSEY FOREST SERVICE                CATHERINE R. MCCABE 
Governor                                                                      OFFICE OF NATURAL LANDS MANAGEMENT                                                              Commissioner 

P.O. BOX 420 

SHEILA Y. OLIVER                                      TRENTON, NJ 08625-0420 
Lt. Governor                                                                         Tel. (609) 984-1339 Fax (609) 984-0427 
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recommend that you visit the interactive web application at the following URL, 

https://njdep.maps.arcgis.com/apps/webappviewer/index.html?id=0e6a44098c524ed99bf739953cb4d4c7, or contact the 

Division of Fish and Wildlife, Endangered and Nongame Species Program at (609) 292-9400. 

 

For additional information regarding any Federally listed plant or animal species, please contact the U.S. Fish & 

Wildlife Service, New Jersey Field Office at http://www.fws.gov/northeast/njfieldoffice/endangered/consultation.html. 

 
 

PLEASE SEE ‘CAUTIONS AND RESTRICTIONS ON NHP DATA’, which can be downloaded from 
http://www.state.nj.us/dep/parksandforests/natural/heritage/newcaution2008.pdf. 

 

Thank you for consulting the Natural Heritage Program.  The attached invoice details the payment due for processing this 

data request.  Feel free to contact us again regarding any future data requests. 
 

 

Sincerely, 
 

                    
 

Robert J. Cartica 

Administrator     

 

c: NHP File No. 19-4007463-18108 
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Mail Code 501-04 
Department of Environmental Protection 

New Jersey Forest Service 
Office of Natural Lands Management 

P.O. Box 420 Trenton, New Jersey 08625-0420 
Tel. (609) 984-1339        Fax. (609) 984-1427 

     

  

Invoice   

  

  

 

     Date Invoice # 

     11/13/2019 18108 

Bill to: Make check payable to: 
NJDMAVA 
101 Eggerts Crossing Road 
Lawrenceville, NJ 08648 
 

DEP - Office of Natural Lands Management 
 
Forward with a copy of this statement to: 

Mail Code 501-04 
Office of Natural Lands Management 

P.O. Box 420 Trenton, New Jersey 08625-0420 
 

Quantity (hrs.) Description Rate (per hr.) Amount 

1 Natural Heritage Database search for locational 
information of rare species and ecological 
communities. 
Project: 19-4007463-18108 
 
 

$ 70.00 $ 70.00 

  
 
 
 

    

      

      

      

      

      

      

      

      

William McBride 
Project Name: Westfield Armory Wetland Delineation Total $ 70.00 

 

 

 



Table 1: On Site Data Request Search Results (6 Possible Reports)

1. Possibly on Project Site Based on Search of Natural Heritage Database: 

Rare Plant Species and Ecological Communities Currently Recorded in the 

New Jersey Natural Heritage Database

No

2. Natural Heritage Priority Sites On Site No

3. Rare Wildlife Species or Wildlife Habitat on the Project Site Based on 

Search of Landscape Project 3.3 Species Based Patches

No

4. Vernal Pool Habitat on the Project Site Based on Search of Landscape 

Project 3.3

No

5. Rare Wildlife Species or Wildlife Habitat on the Project Site Based on 

Search of Landscape Project 3.3 Stream Habitat File

No

6. Other Animal Species On the Project Site Based on Additional Species 

Tracked by Endangered and Nongame Species Program
Yes

0 pages included

0 pages included

0 pages included

Report Name Included Number of Pages 

0 pages included

0 pages included

1 page(s) included

Wednesday, November 13, 2019

Page 1 of 1

NHP File No.:19-4007463-18108



Common NameScientific Name Federal Protection Status State Protection Status Grank Srank

Other Animal Species

On the Project Site Based on 

Additional Species Tracked by 

Endangered and Nongame Species Program

Invertebrate Animals

Polites mystic Long Dash G5 S3?

Total number of records: 1

Wednesday, November 13, 2019

Page 1 of 1

NHP File No.:19-4007463-18108



Table 2: Vicinity Data Request Search Results (6 possible reports)

1. Immediate Vicinity of the Project Site Based on Search of Natural 

Heritage Database: Rare Plant Species and Ecological Communities 

Currently Recorded in the New Jersey Natural Heritage Database

No

2. Natural Heritage Priority Sites within the Immediate Vicinity No

3. Rare Wildlife Species or Wildlife Habitat Within the Immediate 

Vicinity of the Project Site Based on Search of Landscape Project 3.3 

Species Based Patches

No

4. Vernal Pool Habitat In the Immediate Vicinity of Project Site Based 

on Search of Landscape Project 3.3

No

5. Rare Wildlife Species or Wildlife Habitat In the Immediate Vicinity 

of the Project Site Based on Search of Landscape Project 3.3 Stream 

Habitat File

No

6. Other Animal Species In the Immediate Vicinity of the Project Site 

Based on Additional Species Tracked by Endangered and Nongame 

Species Program

Yes

Report Name Included Number of Pages 

0 pages included

0 pages included

0 pages included

0 pages included

0 pages included

1 page(s) included

Wednesday, November 13, 2019

Page 1 of 1

NHP File No.: 19-4007463-18108



Common NameScientific Name Federal Protection Status State Protection Status Grank Srank

Other Animal Species

In the Immediate Vicinity of the Project Site Based on 

Additional Species Tracked by 

Endangered and Nongame Species Program

Invertebrate Animals

Polites mystic Long Dash G5 S3?

Total number of records: 1

Wednesday, November 13, 2019

Page 1 of 1

NHP File No.:19-4007463-18108
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https://mail.google.com/mail/u/0?ik=e1580ed003&view=pt&search=all&permmsgid=msg-f%3A1655653904743527096&simpl=msg-f%3A16556539047… 1/1

Freeman, Ethan <freema52@go.stockton.edu>

DMAVA - Indiana Bat Survey Question
Protus, Alicia <alicia_protus@fws.gov> Mon, Jan 13, 2020 at 5:29 PM
To: freema52@go.stockton.edu
Cc: "Popowski, Ron" <ron_popowski@fws.gov>

Hello Ethan,

The Westfield National Guard Armory is within the potential range (i.e. the range where the US FWS believes the species
may occur) for the Indiana bat and northern long-eared bat. There are no known hibernacula or sightings of either species
for at least 5 miles around that location, but surveys are patchy across the state so a lack of observations does not
necessarily mean the species is not there (i.e. it might just mean we haven't looked for the species there yet). 

Additional information on the Indiana bat and Northern long-eared bat in New Jersey is available on the New Jersey Field
Office's website!

https://www.fws.gov/northeast/njfieldoffice/endangered/Ibat.html
https://www.fws.gov/northeast/njfieldoffice/endangered/NLEbat.html 

Sincerely,
Alicia Protus
---------------------------------------
Fish and Wildlife Biologist
(Preferred pronouns: she/ her)

U.S. Fish and Wildlife Service
New Jersey Field Office
4 E. Jimmie Leeds Road, Suite 4
Galloway, New Jersey 08205
p: (609) 382-5266
e: Alicia_Protus@fws.gov

On Mon, Jan 13, 2020 at 1:20 PM Popowski, Ron <ron_popowski@fws.gov> wrote:
Hi Alicia,

Can you please respond to Ethan's request below?
[Quoted text hidden]
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Bioacoustic surveys can be used to capture useful and robust data 
on bird vocalisations to inform studies on avian distribution and 
ecology. However, currently there are no recognised standard 
methods for their use in the UK. This article sets out a draft 
protocol for testing and adoption, and invites feedback from 
CIEEM members to further develop good practice.

Introduction
Animals produce sound. Birds, amphibians, 
fish, invertebrates and mammals sing, 
squeak, click, snap, crackle, pop, rattle 
and hum. As ecologists, we can use these 
signals to detect animals in the dark or at 
remote locations, identify what species are 
present, and work out what they are doing 
(Figure 1). Ornithologists have always used 
this capacity to tell the difference between 
species yet, unlike bat workers, do not 
routinely make recordings of birds in the 
field as part of standard survey practice. 
We’re missing a trick.

Birds create species-specific sounds that 
can be readily recorded using automated 
or manually-controlled recording systems. 

Such devices allow acoustic surveys to be 
undertaken for extended periods of time, 
with data being saved for later analysis 
using machine techniques and/or human 
assessors. This bioacoustics approach is 
familiar to any bat surveyor, as detectors are 
absolutely vital to pick up ultrasound calls to 
which human ears aren’t attuned. However, 
birds can normally be seen and heard in 
the field without the use of specialised 
equipment. So, why use a bioacoustics 
approach for bird survey and monitoring? 

The benefits of using automated recording, 
especially alongside traditional surveys, are 
well documented in scientific research (see 
Box 1). In particular, the ability to produce 
a standardised, long-duration, permanent 

dataset, which can be repeatedly analysed, 
and subject to quality assurance checks, is 
a major advantage over standard field 
surveys (Darras et al. 2018). There are 
some disadvantages – principally the lack 
of visual cues that would be used by a 
human surveyor in the field, and the fact 
that the static bioacoustic approach does 
not lend itself to preparing the territory 
maps often used in bird assessments (see 
Box 2). However, depending on the aims of 
the survey, bioacoustics methods have 
many advantages. For example, Zwart et al. 
(2015) found that acoustic recorders 
offered a 217% increase in nightjar 
Caprimulgus europaeus detection over 
human surveyors, (with 19 detections in 22 
survey periods compared to 6 detections by 
humans). With these recognised benefits, 
the use of automated recorders in scientific 
research has increased significantly over 
the last ten years (Figure 2).

Human vs. machine
The bioacoustics approach, using static 
recorders, is equivalent to point-count bird 

Feature Article:  Bird Bioacoustic Surveys  
– Developing a Standard Protocol

Figure 1. Bird vocalisations can 
be recorded to identify presence/
absence, assess sites, and understand 
aspects of ecology. Photo credit Ryk 
Naves on Unsplash.

Bird Bioacoustic Surveys – 
Developing a Standard Protocol
Carlos Abrahams MCIEEM Keywords: acoustics, birds, guidance, monitoring, survey
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Survey considerations

1. Survey effort and timing

The recording and data volume requirements 
of any survey will vary depending on the 
project objectives and the species concerned 
(Bayne et al. 2017). The seasonal programme 
and daily timing of recording need to be 

considered, to maximise the long-term data 
capture benefits of automated recorders, 
whilst avoiding an overwhelming data 
mountain (Klingbeil and Willig 2015). 

Bird detection probability normally varies 
with time of the day, so recording times 
distributed throughout the day will sample 
the entire community most effectively 

surveys. Several studies have compared 
point-count data to automated acoustic 
recording in a variety of habitats such 
as rainforest (Leach et al. 2016), tropical 
savanna (Alquezar and Machado 2015), 
temperate woodlands (Holmes et al. 2014, 
Furnas and Callas 2015), and temperate 
meadows (Tegeler et al. 2012). These have 
shown that the results are comparable 
in terms of species-richness and bird 
assemblage composition when used for 
equivalent lengths of time. However, 
automated recording can easily provide 
larger amounts of data than human 
surveyors, often with less survey effort 
(Holmes et al. 2014). For example, Tegeler 
et al. (2012) gained >1,100 additional hours 
of data using automated recorders, and 
recorded more species with a quarter of 
the personnel effort. Using both methods 
together often provides the best overall 
results as their respective strengths and 
weaknesses are complementary (Klingbeil 
and Willig 2015, Shonfield and Bayne 2017).

Developing a draft  
survey protocol
Although there are myriad survey methods 
for bird assemblages, taxon groups and 
single species (Gilbert et al. 1998), few 
organisations have yet developed guidance 
on the use of bioacoustics methods 
(Darras et al. 2018). The World Wide 
Fund for Nature has recently published an 
introductory guide (Browning et al. 2017), 
with more detailed methods produced for 
tropical bird assemblages (Lacher 2008), 
Canadian forest birds (Saskatchewan 
Ministry of Environment 2014) and 
Australasian bittern Botaurus poiciloptilus 
(O’Donnell and Williams 2015). 

To start the development of UK guidance, 
the first national workshop on bird 
bioacoustics was held in June 2017, 
attended by more than 40 delegates from 
academia, consultancies and conservation 
bodies. Participants were asked to grade the 
relative pros and cons of the approach (see 
Boxes 1 and 2), and a draft survey protocol 
was developed from the contributions 
(Box 3). Further input on this prototype 
is sought from CIEEM members, but it is 
considered to be a sound basis for gathering 
bioacoustics data for ecological assessments 
and site management in the UK.

Box 1. 

Advantages of bioacoustics
Grade 
10=major; 
1=minor

Long-duration data capture 7.3
Ability to repeatedly listen to and re-analyse data 7.1
Permanent raw data record 6.9
Greater standardisation in data collection 6.3
Quality assurance opportunities, with ID verification 6.0
Reduced subjectivity and observer bias 5.7
Less disturbance to surveyed birds   4.5
Opportunities to share raw data 4.3
Less reliance on availability of expert surveyors  3.5
H&S – avoids night-time work, reduces visits to remote areas   3.4

Box 2. 

Disadvantages of bioacoustics
Grade 
10=major; 
1=minor

Capital cost of equipment  7.1
Need for improvements in automated classification systems  6.7
Lack of expertise/skills in bioacoustics  6.0
Reduced ability to cover a wide spatial area compared to transects 5.9
Data storage requirements 5.5
Potential for loss of data if units fail  5.1
Availability of hardware/software   4.8
Comparability with established methods  4.8
No visual recording of birds  4.8
The method is not yet widely proven/accepted  4.3

Figure 2. Number of original research articles that used recording units for avian bioacoustic 
studies. Search conducted on Web of Science database in September 2018 using the following 
search term: (bird* OR avian) (automated OR autonomous OR *acoustic) (recorder OR aru OR ard).
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(La and Nudds 2016). Scientific studies 
have found that a stratified ‘on-off’ time 
sampling programme (e.g. recording 
1 minute in every 10), can capture 
comparable data to continuous recording, 
with consequent benefits in terms of 
battery life, data storage and processing 
time (La and Nudds 2016, Bayne et al. 
2017). This is especially the case when 
recording is focused on the main dawn and 
evening chorus times. With prices reducing 
and availability of data storage increasing, 
continuous recording, that can be sub-
sampled later in the processing stage, is 
also a realistic option for fieldwork. 

2. Recorder placement

For coverage of a site, the aim should be 
to sample across the range of the habitats 
and species of interest, with recorders 
placed to limit overlap of detection radii 

so that counts are independent (O’Donnell 
and Williams 2015). The effective radius of 
most recorders is in the region of 50 m, so 
a minimum separation distance of at least 
100 m should be used (Yip et al. 2017).  
As a recommended standard, a larger  
250 m spacing between recorder locations 
would provide 16 sampling locations/km2. 
This is dense enough to provide a good 
level of survey data, and is also likely to be 
relevant to the territory sizes of bird species 
of interest within ecological assessments. 
However, alternative separation distances 
between 100-500 m could also be used, 
depending on survey requirements. 

When placing recorders in the field, 
omnidirectional microphones should be 
used, located horizontally 1-2 m from the 
ground (or higher if security is an issue), 
and in a mounting position that does not 
block the field of sound or increase the 

levels of background noise from wind and 
water (Klingbeil and Willig 2015, La and 
Nudds, 2016)

3. Recording equipment 

There are many options in terms of recording 
equipment, but the best current approach 
uses off-the-shelf, single recorder units, 
which incorporate a microphone, circuitry, 
power source and recording media in a 
single unit. Examples of this are the Wildlife 
Acoustics Song Meters, Cornell Labs Swift 
or AudioMoth. These are both scaleable and 
easily available to a range of users.

Recorder model, microphone type, and 
settings should be standardised across a 
study and carefully recorded in metadata. 
Microphone management, calibration 
and checking is very important before and 
after field deployments, as degradation 
in microphone quality over time can 
significantly affect results. 

4. Audio settings

For good quality audio data, a non-
compressed digital file format (i.e. .WAV 
rather than MP3) should be used. If possible, 
recordings should be in stereo using a 
sample rate of 48 kHz and 24-bit depth 
(although 44.1 kHz and 16-bit depth is 
acceptable). These settings will cover the 
entire audible range, producing detailed 
data on frequency and amplitude to produce 
clear spectrograms and analysis information. 
If, however, the study is focussed on 
particular target species, with lower 
frequency calls, then a lower sample rate can 
be used to save on storage and battery life. 

5. Metadata recording

With each survey deployment, appropriate 
metadata including location, dates/times, 
weather, habitat and equipment identifiers 
should be recorded. This can be done 
using paper/tablet, or by speaking into 
microphones while they are recording, 
so the metadata becomes part of the 
recorded data itself. This background data 
is clearly needed to accurately organise and 
archive recordings, and can be used for 
any detailed analysis of how environmental 
characteristics determine the bird acoustic 
assemblage. It is also important to make 
acoustic data as comparable as possible 
across different surveys, allowing use 
in larger-scale monitoring projects and 
contributions to databases.

Box 3. Draft Bird Bioacoustics Survey Protocol

1. Survey effort and timing

Surveys should include a minimum of two 
deployments, in April to mid-May, and 
mid-May to end of June, with a four-week 
gap between deployments. Recording 
should cover a five-hour period from two 
hours before sunrise until three hours after, 
with a one minute sample taken every ten 
minutes. Each deployment should cover 
a minimum of three days recording. The 
same methods should be used for evening 
recording, e.g. for dusk chorus, owls and 
nightjars, but using a three-hour sampling 
period, from one hour before sunset, until 
two hours after.

2. Recorder placement

Use a regular grid-based or stratified 
random sampling system across the survey 
area, with a minimum distance between 
sampling locations of 250 m. Recorders 
should be located 1-2 m from the ground, 
on tripods, narrow poles or trees <0.2 m 
diameter, avoiding branches/leaves around 
the unit as far as possible.

3. Recording equipment

Commercially available, off-the-shelf, 
single recorder units should be used to 
provide consistency in data collected 
between different studies. The recorder 
should be a programmable, automated 
unit, using omnidirectional acoustic 
microphones, with a flat response across 
the range of audible frequencies. Recorder 

and microphones should be individually 
numbered, checked and calibrated on a 
regular basis (at least once per year).

4. Audio settings

Recordings should be made as non-
compressed .WAV files, ideally with a 
sample rate of 48 kHz and 24-bit depth. 
Lower sample rates may be used when 
surveying for lower-frequency, bird species 
(e.g. bittern) to save on storage and 
battery life. Before deployment, ensure 
that hardware and software settings are 
recorded and standardised across all units.

5. Metadata recording

At the start of each deployment, record 
the date/time, surveyor name, sampling 
location and recorder/microphone 
identifiers. Photographs of location 
and set-up should be taken. Weather 
conditions during the survey period 
should also be recorded.

6. Data analysis methods

Identify the presence/absence of each 
species in one minute audio samples and 
calculate the proportion of samples in 
which each species is recorded. Provide a 
summary of species observations per day 
or sampling event. If using any automated 
recogniser or clustering process, then 
the error rates should be checked and 
reported so that the quality of the 
recogniser can be properly assessed.
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6. Data analysis methods

The analysis of data gained from acoustic 
recorders is perhaps the most difficult 
area in which to make standardised 
recommendations. A range of software is 
available to manipulate, view and analyse 
acoustic recordings (e.g. Kaleidoscope, 
Raven, Audacity, Luscinia and packages in 
R), some of which allow the clustering or 
automated recognition of bird calls (Figure 
3). However, much scientific research has 
simply relied upon ornithologists listening 
to audio files and viewing spectrograms. 
At present, a human-supervised semi-
automated process probably offers the 
best balance between accuracy of call 
classification and time required for analysis. 
Whichever method is used, the data 
analysis protocol should be fully described, 
and identification error rates calculated, 
providing metrics such as precision and 
recall if a recogniser has been used (Knight 
et al. 2017). The simple and robust metric 
of call activity, as set out in Box 3, will 
provide a species list for each sampling 
location, together with the relative vocal 
activity levels for each species. This 
presents a basic assessment of the data 
and will allow comparability between 
different studies. (Bayne et al. 2017).  

Conclusion
Although there are still challenges to the 
widespread adoption of bird bioacoustics 
in the UK, the approach and technology 
is well proven around the globe in a wide 
variety of ecosystems and with a range of 
species and communities. Fully automated 
software to allow the recognition of all bird 
calls has not yet been developed, but this 
should not stop the use of the methods that 
are currently available. The draft protocol in 
Box 3 is targeted at the collection of species 
assemblage data for a particular site, such 
as for a breeding or wintering bird survey, 

but it could equally be used to focus on 
particular target species. Such single-species 
(or small group) approaches are extremely 
valuable, and acoustic surveys have already 
been conducted for conservation priorities 
like nightjar, corncrake Crex crex, bittern 
Botaurus stellaris, owls and capercaillie Tetrao 
urogallus (Abrahams and Denny 2018). 

There is a good scientific basis to bird 
bioacoustics, great benefits to its use and a 
useful set of methods to follow. By sharing 
experience and building the practical 
evidence, the technique can be taken up 
effectively by the profession. Please help 
to test and refine the approach by using 
the draft protocol and offering feedback 
to Carlos Abrahams at c.abrahams@
bakerconsultants.co.uk

Figure 3. Bioacoustic software can be used to 
manage, view and analyse recordings, allowing 
identification of species present in the dataset, 
such as this chiffchaff Phylloscopus collybita. 
Image credit Carlos Abrahams
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