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Introduction

This Municipal Stormwater Management Plan (MSWMP) documents the strategy for the
Township of Maplewood to address stormwater management primarily in new development and
redevelopment projects that involve greater than 1 acre of disturbance or that add 4 acre or more
of impervious coverage. The development of this plan is required by N.J.A.C. 7:14A-25 Municipal

Stormwater Regulations.

This Municipal Stormwater Management Plan contains all of the elements required for completion
in 2024 as described in N.J.A.C. 7:8 Stormwater Management Rules. The plan addresses
groundwater recharge, stormwater quantity, and stormwater quality impacts to project subject to
the requirements of N.J.A.C. 7:8 by incorporating stormwater design and performance standards
for new major development, defined as projects that disturb one or more acre of land or that add
Y4 or more of impervious coverage. These standards are intended to minimize the adverse impact
of stormwater runoff on water quality and water quantity and the loss of groundwater recharge that
provides base flow in receiving water bodies. The plan describes long-term operation and
maintenance measures for existing and future stormwater facilities. The final component of this
plan is a mitigation strategy for when a waiver or exemption of the design and performance

standards is required.

A “build-out” analysis has been included in this plan based upon existing zoning and land
available for development. The plan also addresses the review and update of existing ordinances,
the Township Master Plan, and other planning documents to allow for project designs that
include low impact development techniques. The final component of this plan is a mitigation
strategy for when a variance or exemption of the design and performance standards is sought. As
part of the mitigation section of the stormwater plan, specific stormwater management measures

are identified to lessen the impact of existing development.

The MSWMP includes recommendations for the Town that will serve to extend strict stormwater
management design and performance standards to new non-residential development. Stormwater
management for new residential development is under the jurisdiction of the Residential Site
Improvement Standards (RSIS). These recommendations will result in the Town meeting the
requirements of the above referenced NJDEP Stormwater Management Rules as required by its

NJPDES Tier A Municipal Stormwater General Permit



General Requirements for Stormwater Management Planning

Subchapter 2 of N.J.A.C. 7:8 includes general requirements for municipal and regional stormwater
management planning. For municipal stormwater management planning the requirements are, at a
minimum, applicable to management of stormwater related impacts of major developments,
defined in this case as new non-residential development or redevelopment projects that ultimately

disturb one or more acres of land. Consideration will be given to defining

applicable as also including projects within at least "4 acre of new impervious cover. Accordingly,
this stormwater management plan shall be designed in the context of the following goals for major

development:

* reduce flood damage, including damage to life and property;

* minimize, to the extent practical, any increase in stormwater runoff from any new
development;

* reduce soil erosion from any development or construction project;

» assure the adequacy of existing and proposed culverts and bridges, and other in-
stream structures;

* maintain groundwater recharge;

* prevent, to the greatest extent feasible, an increase in nonpoint pollution;

* maintain the integrity of stream channels for their biological functions, as well as for
drainage;

* minimize pollutants in stormwater runoff from new and existing development to
restore, enhance, and maintain the chemical, physical, and biological integrity of the
waters of the state, to protect public health, to safeguard fish and aquatic life and scenic
and ecological values, and to enhance the domestic, municipal, recreational, industrial,
and other uses of water; and

» protect public safety through the proper design and operation of stormwater basins.

To achieve these goals for new development and redevelopment projects, this plan outlines specific
stormwater design and performance standards for new development; preventative and corrective

maintenance strategies to ensure long-term effectiveness of stormwater management facilities; and



safety standards for stormwater infrastructure to be implemented to protect public safety.
Furthermore, the above goals will be considered should additional ordinances related to stormwater-
related water quality, groundwater recharge, and water quantity impacts of existing land uses be
considered by the Town. Issues with stormwater impacts of replacement and/or reconstruction of
buildings and residences on existing lots will be evaluated and the need for additional regulation of
such considered. Additionally, consideration of developing new ordinances regarding grading on
single family residential lots and for management of steep slopes for the purpose of improved
stormwater management will be considered. Finally, consideration will be made in cooperation with
the property owners, NRCS, Soil Conservation District, and affected stakeholders, of mechanisms
for improved management of stormwater runoff and groundwater recharge associated with existing

and new open space and underutilized properties.

According to N.J.A.C. 7:8 5.5(h) special water resource protection areas shall be established along
all waters designated Category One at N.J.A.C. 7:9B and perennial or intermittent streams that drain
into or upstream of the Category One (C1) waters as shown on the USGS Quadrangle Maps or in
the County Soil Surveys, within the associated Hydrologic Unit Code 14 (HUC 14) drainage. Figure
1 illustrates the location of HUC14s and water bodies within the Town. As there are currently no C1
waters within the Town, or within the same HUC14 downstream of the Town, there are no special

water resource protection areas designated in Maplewood.



Stormwater Discussion
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Figure 2 — Schematic of Hydrologic Cycle

The NJDEP has developed a wealth of stormwater management information both as background
for development of the stormwater rules at N.J.A.C. 7:8 and as support for implementation of the
municipal stormwater permitting program. This information has been made readily available on

the NJDEP stormwater website at www.njstormwater.org. The full text of the NJ Stormwater BMP

manual can be found on that website. Of particular relevance to this section of the MSWMP is
Chapter 1 of the manual entitled “Impacts of Development on Runoff”, from which the following

information was excerpted.

Land development can dramatically alter the hydrologic cycle of a site and, ultimately, an entire
watershed. Prior to development, native vegetation can either directly intercept precipitation or
draw that portion that has infiltrated into the ground and return it to the atmosphere through
evapotranspiration. Development can remove this beneficial vegetation and replace it with lawn

or impervious cover, reducing the site’s evapotranspiration and infiltration rates. Clearing and



grading a site can remove depressions that store rainfall. Construction activities may also compact
the soil and diminish its infiltration ability, resulting in increased volumes and rates of stormwater
runoff from the site. Impervious areas that are connected to each other through gutters, channels,
and storm sewers can transport runoff more quickly than natural areas. This shortening of the
transport or travel time quickens the rainfall-runoff response of the drainage area, causing flow in
downstream waterways to peak faster and higher than natural conditions. These increases can
create new and aggravate existing downstream flooding and erosion problems and increase the
quantity of sediment in the channel. Filtration of runoff and removal of pollutants by surface and
channel vegetation is eliminated by storm sewers that discharge runoff directly into a stream.
Increases in impervious area can also decrease opportunities for infiltration which, in turn, reduces
stream base flow and groundwater recharge. Reduced base flows and increased peak flows produce
greater fluctuations between normal and storm flow rates, which can increase channel erosion.
Reduced base flows can also negatively impact the hydrology of adjacent wetlands and the health
of biological communities that depend on base flows. Finally, erosion and sedimentation can

destroy habitat from which some species cannot adapt.

In addition to increases in runoff peaks, volumes, and loss of groundwater recharge, land
development often results in the accumulation of pollutants on the land surface that runoff can
mobilize and transport to streams. New impervious surfaces and cleared areas created by
development can accumulate a variety of pollutants from the atmosphere, fertilizers, animal
wastes, and leakage and wear from vehicles. Pollutants can include metals, suspended solids,

hydrocarbons, pathogens, and nutrients.

As well as increased pollutant loading, land development can adversely affect water quality and
stream biota in more subtle ways. For example, stormwater falling on impervious surfaces or stored
in detention or retention basins can become heated and raise the temperature of the downstream
waterway, adversely affecting cold water fish species such as trout. Development can remove trees
along stream banks that normally provide shading, stabilization, and leaf litter that falls into

streams and becomes food for the aquatic community.



Town Background

The Township of Maplewood is predominantly a residential community comprising an area of
3.87 square miles. It is located in southern Essex County and is bordered by 6 Municipalities: West
Orange, South Orange, and Newark to the north, Irvington Township to the east, Union Township
to the south and Millburn Township to the west. The Township is bisected east to west by Essex
County Road 638, which serves as a main thoroughfare between adjoining townships. In recent
years the Town has experienced moderate population growth. According to the 2020 Census,
Maplewood’s population is 25,687. As of July 1, 2023, the Census estimates the Town’s
population to be 25,321. This represents a -1.4% change in population. While it is estimated that
Maplewood’s population has slightly decreased in recent years, it does not reflect the amount of
new and redevelopment construction that the Town has experienced during this same time period.
Changes in the landscape have most likely increased stormwater runoff volumes and pollutant
loads to the waterways of the municipality. Figure 1 (Appendix B) illustrates the waterways in the

Town. Figure 3 (Appendix B) depicts the Town boundary on the USGS quadrangle maps.

Watersheds

Maplewood lies within the greater Raritan Water Region, with tributaries of the Rahway River
system and the Elizabeth River system within its borders. The Town drains to the southwest where
tributaries contribute to the East Branch of the Rahway River, which flows south to Raritan Bay
via the Tremley Point Reach. The town also drains to the southeast where the Irvington Brook
connects to the greater Elizabeth River, ultimately flowing south to Raritan Bay via the
Elizabethport Reach. In addition, a small tributary to the East Branch is located along the western
portion of Maplewood. All tributaries within Maplewood ultimately drain to the Rahway River
system or the Elizabeth River system. In accordance with Sublist 5 of the New Jersey Integrated
Water Quality Monitoring and Assessment Report the waterways within the Town borders are not
listed as impaired. However, an AMNET monitoring station downstream (Site No. AN0193) of
the Rahway River, which Maplewood’s tributaries connect to, is listed as having ‘poor’
impairment. An additional site downstream of the Elizabeth River (Site No. AN0204) is listed as
having ‘poor’ impairment. Based on the 2004 Integrated List, available water quality data indicates
a need for development of TMDL’s for portions of the Rahway River and Elizabeth River

downstream of Maplewood.



A review of the New Jersey Department of Environmental Protection (NJDEP) GIS surface water
coverage files indicate that the NJDEP has classified all surface waters in Maplewood as “FW2-
NT”. This indicates that the waterways of Maplewood do not support trout, an indicator species

used by NJDEP to broadly assess water quality.

The NJDEP has divided the state into 20 Watershed Management Areas (WMA), which conform
to topographic and geologic boundaries. Maplewood falls within one distinct WMAs, highlighted
below:

- WMA 7, Arthur Kill

The NJ State GIS currently indicates that there are wellhead protection areas that extend into the
Township of Maplewood. While these wellhead protection areas do not originate within the
Township’s borders, their Tier 2 and Tier 3 areas extend into the Township from neighboring
towns. The first community wellhead protection area originates in South Orange with its Tier 2
and Tier 3 area enveloping the north-northeast sections of town. The second community wellhead
protection area originates in Millburn with its Tier 3 area enveloping the southwest section of the

town.

Wetlands

Wetlands are important natural features that serve a number of purposes. Wetlands act as natural
filtering systems for the surface waters that pass through them; they also provide flood control and
offer diverse wildlife habitat. The mapped wetlands in Maplewood, as identified in the NJDEP’s
Geoweb database, are found within township public property, those areas being Memorial
Park and Maplecrest Park, and within local public-school property located at the soccer

field behind Columbia High School and at the Underhill Sports Complex.

Land Use

Maplewood is a suburban community, with limited industrial development along the eastern
municipal line. The most common land use in the Town is single family residential. Town records

indicate that there are 7,600 housing units in the Town. These residential housing units are



predominantly single-family detached units. Commercial activities are predominantly located
along County Road 124 (Springfield Avenue) and extend from the Vauxhall (Union) border to the

Irvington Township border.

Topography

The topography of Maplewood generally slopes southwest to the municipal line with elevations
ranging from 500 feet above mean sea level to 100 feet above sea level. The highest areas within
Town are located in the northwest corner and can be attributed to the transitioning surface relief
of the South Mountain Reservation. Figure 3 depicts the Town boundary on the U.S. Geological
Survey Topographic map.

Soils

The soil profiles of the Town are discussed in the attached report (Appendix A) generated by the
USGS.

Design and Performance Standards

The Township of Maplewood will adopt the design and performance standards for stormwater
management measures as presented in N.J.A.C. 7:8-5 to minimize the adverse impact of
stormwater runoff on water quality and water quantity and loss of groundwater recharge in
receiving water bodies. The applicability of the Stormwater Control Ordinance is limited to non-
residential developments that ultimately involve one or more acres of disturbance or increase
impervious coverage by Y4 acre as defined by N.J.A.C. 7:8. The design and performance standards
in the ordinance include the language for maintenance of stormwater management measures
consistent with the stormwater management rules at N.J.A.C. 7:8-5.8 Maintenance Requirements,
and language for safety standards consistent with N.J.A.C. 7:8-6 Safety Standards for Stormwater
Management Basins. The ordinances will be submitted to Essex County for review and approval.
During and after construction, Town inspectors will observe the construction of the project to

ensure that the stormwater management measures are constructed and function as designed.
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Plan Consistency

The Town is not currently within an adopted Regional Stormwater Management Planning Area
(RSWMP). If any RSWMPs or TMDLs are developed in the future, this Municipal Stormwater
Management Plan will be updated, as appropriate, to be consistent with those programs. The
Municipal Stormwater Management Plan is consistent with the Residential Site Improvement
Standards (RSIS) at N.J.A.C. 5:21. The municipality will utilize the most current update of the
RSIS in the stormwater management review of residential applications. This Municipal

Stormwater Management Plan will be updated to be consistent with any future updates to the RSIS.

The Town’s Stormwater Management Ordinance will require applicable new development and
redevelopment plans to comply with New Jersey’s Soil Erosion and Sediment Control Standards.
During construction, Town staff will observe on-site soil erosion and sediment control measures

and report any inconsistencies to the Hudson-Essex Soil Conservation District.

Nonstructural Stormwater Management Strategies

The Township has reviewed the master plan and ordinances, and has provided a list of the sections
in the Township land use and zoning ordinances that are to be modified to incorporate nonstructural
stormwater management strategies. These are the ordinances identified for revision. Once the
ordinance texts are completed, they will be submitted to the county review agency for review and
approval within [24 months of the effective date of the Stormwater Management Rules]. A copy

will be sent to the Department of Environmental Protection at the time of submission.

e Section 271-37: Buffers: requires buffer areas along all lot and street lines separating

residential uses from arterial and collector streets, separating a nonresidential use from
either a residential use or residential zoning district line, and along all street lines where
loading and storage areas can be seen from the street. The landscape requirements for these
buffer areas in the existing section do not recommend the use of native vegetation. The
language of this section was amended to require the use of native vegetation, which
requires less fertilization and watering than non-native species. Additionally, language was

included to allow buffer areas to be used for stormwater management by disconnecting

1"



impervious surfaces and treating runoff from these impervious surfaces. This section
currently requires the preservation of wood tracts and limits land disturbance of new
construction

Section 271-40: Curbs and Gutters: Requires that concrete curb and gutter, concrete curb, or

Belgian block curb be installed along every street within and fronting on a development. This
section was amended to allow for curb cuts or flush curbs with curb stops to allow vegetated
swales to be used for stormwater conveyance and to allow the disconnection of impervious
areas.

Section 271-41: Drainage, Watercourses and Flood Hazard Areas: Requires that all streets

be provided with inlets and pipes where the same are necessary for proper drainage. This
section was amended to encourage the use of natural vegetated swales in lieu of inlets and
pipes.

Section 271-59: Streets: Describes the procedure for construction of any new driveway or

accessway to any street. This section was amended to allow the use of pervious paving
materials to minimize stormwater runoff and promote groundwater recharge.

Section 271-63.1: Preservation of Natural Features: Requires that natural features, such as

trees, brooks, swamps, hilltops, and views, be preserved whenever possible, and that
care be taken to preserve selected trees to enhance soil stability and landscaped treatment
of the area. This section was amended to expand trees to forested areas, to ensure that
leaf litter and other beneficial aspects of the forest are maintained in addition to the trees.

Section 271-49: Nonconforming Uses, Structures or Lots: Requires a variance for existing

single-family homes proposing additions that exceed the maximum percent impervious.
The homeowner must mitigate the impact of the additional impervious surfaces unless
the stormwater management plan for the development provided for these increases in
impervious surfaces. This mitigation effort must address flooding and groundwater
recharge as described in Chapter 238. A detailed description of how to develop a
mitigation plan is present in the Township Code.

Section 77-63: Off-site and Off-tract Improvements: Describes essential off-site and off-

tract improvements. Language was added to this section to require that any off-site and
off-tract stormwater management and drainage improvements must conform to the
“Design and Performance Standards” described in this plan and provided in Chapter 271
of the Township Code.
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Section 271-50: Off-street Parking and Loading: Details off-street parking and loading
requirements. All parking lots with more than 10 spaces and all loading areas are
required to have concrete or Belgian block curbing around the perimeter of the parking
and loading areas. This section also requires that concrete or Belgian block curbing be
installed around all landscaped areas within the parking lot or loading areas. This section
was amended to allow for flush curb with curb stop, or curbing with curb cuts to
encourage developers to allow for the discharge of impervious areas into landscaped
areas for stormwater management. Also, language was added to allow for use of natural
vegetated swales for the water quality design storm, with overflow for larger storm
events into storm sewers. This section also provides guidance on minimum parking
space requirements. These requirements are based on the number of dwelling units
and/or gross floor area. The section allows a developer to demonstrate that fewer spaces
would be required, provided area is set aside for additional spaces if necessary. This
section was amended to allow pervious paving to be used in areas to provide overflow
parking, vertical parking structures, smaller parking stalls, and shared parking.

Sections 271-51: Performance Standards: Provide pollution source control. It prohibits

materials or wastes to be deposited upon a lot in such form or manner that they can be
transferred off the lot, directly or indirectly, by natural forces such as precipitation,
evaporation or wind. It also requires that all materials and wastes that might create a
pollutant or a hazard be enclosed in appropriate containers.

Section 271-53: Shade Trees: Requires applicants to plan an equal number of trees that

are to be removed, or if not feasible, to donate to a tree fund. Section 271-53 restricts
and otherwise controls the removal of trees in excess of 12” diameter throughout the
Township. This ordinance recognizes that the preservation of trees in excess of 12” diameter
and forested areas is a key strategy in the management of environmental resources,
particularly watershed management, air quality, and ambient heating and cooling.

Section 271-54: Sidewalks: Describe sidewalk requirements for the Township. Although

sidewalks are not required along all streets, the Township can require them in areas
where the probable volume of pedestrian traffic, the development’s location in relation
to other populated areas and high vehicular traffic, pedestrian access to bus stops,
schools, parks, and other public places, and the general type of improvement intended

indicate the advisability of providing a pedestrian way. Sidewalks are to be a minimum
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of four feet wide and constructed of concrete. Language was added to this section to
require developers to design sidewalks to discharge stormwater to neighboring lawns
where feasible to disconnect these impervious surfaces, or use permeable paving
materials where appropriate.

e Section 271-57: Soil Erosion and Sediment Control: Addresses soil erosion and sediment

control by referencing Chapter 271-57, the Township’s Soil Erosion and Sediment
Control Ordinance. This ordinance requires developers to comply with the New Jersey
Soil Erosion and Sediment Control Standards and outlines some general design
principles, including: whenever possible, retain and protect natural vegetation;
minimize and retain water runoff to facilitate groundwater recharge; and, install
diversions, sediment basins, and similar required structures prior to any on-site grading

or disturbance.

e Section 238 Stormwater Management: Addresses stormwater runoff which was updated

to include all requirements outlined in N.J.A.C. 7:8-5. These changes were presented

earlier in this document.

Land Use/Build-Out Analysis

The Town, in cooperation with the Tax Assessor’s office, has analyzed its current vacant land
inventory. At present, there are approximately 151 vacant parcels totaling 17 Acres of Municipally
owned and privately-owned property. Since the Town’s total vacant land is less than one square

mile (640 Acres), a build-out analysis is not required.

Mitigation Plans

This mitigation plan is provided for a proposed development that is granted a variance or
exemption from the stormwater management design and performance standards. Presented is a

hierarchy of options.
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Mitigation Project Criteria

1. The mitigation project must be implemented in the same drainage area as the proposed
development. The project must provide additional groundwater recharge benefits, or protection
from stormwater runoff quality and quantity from previously developed property that does not
currently meet the design and performance standards outlined in the Municipal Stormwater Plan.
The developer must ensure the long-term maintenance of the project, including the maintenance

requirements under Chapters 8 and 9 of the NJDEP Stormwater BMP Manual.

a. The applicant can select one of the following projects to compensate for the deficit from
the performance standards resulting from the proposed project. More detailed information
on the projects can be obtained from the Town Engineer. The mitigation project must be
coordinated with the Town Council and Town Engineer to determine the most appropriate
project.

Water Quality and Water Quantity:

* Stream cleaning, removal of accumulated sediment and restoration of the

channel located along the Crooked Brook

* Stream cleaning, removal of accumulated sediment and restoration of the

channel located along the Lightning Brook

* Stream cleaning, removal of accumulated sediment and restoration of the

channel located along the East Branch of the Rahway River

2. If a suitable site cannot be located in the same drainage area as the proposed development, as
discussed in Option 1, the mitigation project may provide mitigation that is not equivalent to the

impacts for which the variance or exemption is sought, but that addresses the same issue.

Water Quality:
e Establish a rain garden within the Township right-of-way, with the location of

rain garden left to the discretion of the Township Engineer.
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Figure 1: Municipal Water Bodies/Waterways
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FIGURE 3
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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 sail
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



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 sall
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 sail
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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 soll
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.



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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Custom Soil Resource Report

Map Unit Legend

Map Unit Symbol

Map Unit Name

Acres in AOI

Percent of AOI

BogBc

Boonton loam, 0 to 8 percent
slopes, extremely stony

15.6

0.8%

BogCc

Boonton loam, 8 to 15 percent
slopes, extremely stony

0.6%

BooB

Boonton silt loam, red
sandstone lowland, 3 to 8
percent slopes

29.8

1.6%

BooBc

Boonton silt loam, red
sandstone lowland, O to 8
percent slopes, extremely
stony

12.5

0.7%

BooC

Boonton silt loam, red
sandstone lowland, 8 to 15
percent slopes

1.4

0.6%

BowrB

Boonton - Urban land, Boonton
substratum complex, red
sandstone lowland, 0 to 8
percent slopes

1,064.2

57.6%

BowrC

Boonton - Urban land, Boonton
substratum complex, red
sandstone lowland, 8 to 15
percent slopes

28.3

1.5%

DunB

Dunellen sandy loam, 3 to 8
percent slopes

10.7

0.6%

DuuB

Dunellen - Urban land, Dunellen
substratum complex, 0 to 8
percent slopes

115.4

6.3%

HctBe

Hasbrouck silt loam, 0 to 8
percent slopes, extremely
stony

2.9

0.2%

UcdAt

Udifluvents, 0 to 3 percent
slopes, frequently flooded

10.2

0.6%

UdbooB

Udorthents, Boonton
substratum, 0 to 8 percent
slopes, red sandstone
lowland

33.6

1.8%

UddunB

Udorthents, Dunellen
substratum, 0 to 8 percent
slopes

91.2

4.9%

URBOOB

Urban land, Boonton
substratum, 0 to 8 percent
slopes, red sandstone
lowland

71.9

3.9%

URDUNB

Urban land, Dunellen
substratum, 0 to 8 percent
slopes

34.2

1.8%
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Custom Soil Resource Report

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
USBOOB Urban land, Boonton 154.0 8.3%
substratum - Boonton
complex, red sandstone
lowland, O to 8 percent slopes
USDUNB Urban land, Dunellen 35.9 1.9%
substratum - Dunellen
complex, 0 to 8 percent
slopes
YaobBc Yalesville - Boonton - Holyoke 1.5 0.1%
complex, 0 to 8 percent
slopes, extremely stony
YaohEh Yalesville - Holyoke complex, 18.4 1.0%
35 to 60 percent slopes, very
rocky
Subtotals for Soil Survey Area 1,753.1 94.9%
Totals for Area of Interest 1,846.5 100.0%
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
BowrB Boonton-Urban land complex, 55.3 3.0%
red sandstone lowland, 0 to 8
percent slopes
RasAr Raritan-Urban land-Passaic 14.2 0.8%
complex, 0 to 3 percent
slopes, rarely flooded
UR Urban land 5.4 0.3%
URDUNB Urban land, dunellen 6.7 0.4%
substratum, 0 to 8 percent
slopes
WhrBr Whippany-Urban land complex, 11.7 0.6%
0 to 8 percent slopes, rarely
flooded
Subtotals for Soil Survey Area 93.3 5.1%
Totals for Area of Interest 1,846.5 100.0%

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
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Custom Soil Resource Report

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
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.
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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.
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Essex County, New Jersey

BogBc—Boonton loam, 0 to 8 percent slopes, extremely stony

Map Unit Setting
National map unit symbol: b128
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, extremely stony, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Boonton, Extremely Stony

Setting
Landform: Ground moraines
Landform position (three-dimensional): Upper third of mountainflank, center third
of mountainflank
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Coarse-loamy basal till derived from basalt

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
Oa - 1 to 3 inches: highly decomposed plant material
A - 3to 5inches: loam
BA - 5 to 8 inches: silt loam
BE - 8 to 17 inches: silt loam
Bt - 17 to 30 inches: silt loam
Btx1 - 30 to 40 inches: gravelly fine sandy loam
Btx2 - 40 to 47 inches: fine sandy loam
CBt1 - 47 to 58 inches: loamy sand
CBt2 - 58 to 72 inches: loamy sand

Properties and qualities
Slope: 0 to 8 percent
Surface area covered with cobbles, stones or boulders: 10.0 percent
Depth to restrictive feature: 20 to 36 inches to fragipan
Drainage class: Well drained
Runoff class: Low
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: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 5.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
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Hydrologic Soil Group: C
Ecological site: F144AY037MA - Moist Dense Till Uplands
Hydric soil rating: No

Minor Components

Boonton, moderately well drained, extremely stony
Percent of map unit: 10 percent
Landform: Ground moraines
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Head slope, side slope
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

Haledon, extremely stony
Percent of map unit: 5 percent
Landform: Ground moraines
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Head slope, side slope
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

BogCc—Boonton loam, 8 to 15 percent slopes, extremely stony

Map Unit Setting
National map unit symbol: b120
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, extremely stony, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Boonton, Extremely Stony

Setting
Landform: Ground moraines
Landform position (three-dimensional): Upper third of mountainflank, center third
of mountainflank
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Coarse-loamy basal till derived from basalt

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
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Oa - 1 to 3 inches: highly decomposed plant material
A - 3to 5inches: loam

BA - 5 to 8 inches: silt loam

BE - 8 to 17 inches: silt loam

Bt - 17 to 30 inches: silt loam

Btx1 - 30 to 40 inches: gravelly fine sandy loam

Btx2 - 40 to 47 inches: fine sandy loam

CBt1 - 47 to 58 inches: loamy sand

CBt2 - 58 to 72 inches: loamy sand

Properties and qualities
Slope: 8 to 15 percent
Surface area covered with cobbles, stones or boulders: 10.0 percent
Depth to restrictive feature: 20 to 36 inches to fragipan
Drainage class: Well drained
Runoff class: Medium
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: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 5.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Ecological site: F144AY037MA - Moist Dense Till Uplands
Hydric soil rating: No

Minor Components

Boonton, moderately well drained, extremely stony
Percent of map unit: 10 percent
Landform: Ground moraines
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Head slope, side slope
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

Haledon, extremely stony
Percent of map unit: 5 percent
Landform: Ground moraines
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Head slope, side slope
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No
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BooB—Boonton silt loam, red sandstone lowland, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: qxj3
Elevation: 20 to 310 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: All areas are prime farmland

Map Unit Composition
Boonton, red sandstone lowland, and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Boonton, Red Sandstone Lowland

Setting
Landform: Ground moraines
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Coarse-loamy till derived from sandstone and shale

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1to 3inches: silt loam
BE - 3to 10 inches: loam
Bw - 10 to 27 inches: gravelly loam
Bx1 - 27 to 40 inches: gravelly fine sandy loam
Bx2 - 40 to 67 inches: gravelly fine sandy loam
BCx - 67 to 83 inches: gravelly sandy loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 20 to 36 inches to fragipan
Drainage class: Well drained
Runoff class: Medium
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: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Ecological site: F144AY037MA - Moist Dense Till Uplands
Hydric soil rating: No

20



Custom Soil Resource Report

Minor Components

Boonton moderately well drained, red sandstone lowland
Percent of map unit: 5 percent
Landform: Ground moraines
Landform position (three-dimensional): Lower third of mountainflank
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

BooBc—Boonton silt loam, red sandstone lowland, 0 to 8 percent
slopes, extremely stony

Map Unit Setting
National map unit symbol: qxj4
Elevation: 70 to 540 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, red sandstone lowland, extremely stony, and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Boonton, Red Sandstone Lowland, Extremely Stony

Setting
Landform: Ground moraines
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Coarse-loamy till derived from sandstone and shale

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1to 3inches: silt loam
BE - 3to 10 inches: loam
Bw - 10 to 27 inches: gravelly loam
Bx1 - 27 to 40 inches: gravelly fine sandy loam
Bx2 - 40 to 67 inches: gravelly fine sandy loam
BCx - 67 to 83 inches: gravelly sandy loam

Properties and qualities
Slope: 0 to 8 percent
Surface area covered with cobbles, stones or boulders: 6.0 percent
Depth to restrictive feature: 20 to 36 inches to fragipan
Drainage class: Well drained
Runoff class: Medium
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Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Available water supply, 0 to 60 inches: Low (about 4.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Ecological site: F144AY037MA - Moist Dense Till Uplands
Hydric soil rating: No

Minor Components

Boonton moderately well drained, red sandstone lowland, extremely stony
Percent of map unit: 5 percent
Landform: Ground moraines
Landform position (three-dimensional): Lower third of mountainflank
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

BooC—Boonton silt loam, red sandstone lowland, 8 to 15 percent
slopes

Map Unit Setting
National map unit symbol: qgxj5
Elevation: 80 to 300 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: Farmland of statewide importance

Map Unit Composition
Boonton, red sandstone lowland, and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Boonton, Red Sandstone Lowland

Setting
Landform: Ground moraines
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Coarse-loamy till derived from sandstone and shale

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1to 3inches: silt loam
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BE - 3to 10 inches: loam

Bw - 10 to 27 inches: gravelly loam

Bx1 - 27 to 40 inches: gravelly fine sandy loam
Bx2 - 40 to 67 inches: gravelly fine sandy loam
BCx - 67 to 83 inches: gravelly sandy loam

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: 20 to 36 inches to fragipan
Drainage class: Well drained
Runoff class: Medium
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: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Ecological site: F144AY037MA - Moist Dense Till Uplands
Hydric soil rating: No

Minor Components

Boonton moderately well drained, red sandstone lowland
Percent of map unit: 5 percent
Landform: Ground moraines
Landform position (three-dimensional): Lower third of mountainflank
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

BowrB—Boonton - Urban land, Boonton substratum complex, red
sandstone lowland, 0 to 8 percent slopes

Map Unit Setting
National map unit symbol: w8p8
Elevation: 20 to 560 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, red sandstone lowland, and similar soils: 50 percent
Urban land, boonton red sandstone lowland substratum: 40 percent
Minor components: 10 percent
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Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Boonton, Red Sandstone Lowland

Setting
Landform: Ground moraines
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Coarse-loamy till derived from sandstone and shale

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1to 3inches: silt loam
BE - 3to 10 inches: loam
Bw - 10 to 27 inches: gravelly loam
Bx1 - 27 to 40 inches: gravelly fine sandy loam
Bx2 - 40 to 67 inches: gravelly fine sandy loam
BCx - 67 to 83 inches: gravelly sandy loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 20 to 36 inches to fragipan
Drainage class: Well drained
Runoff class: Medium
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: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Ecological site: F144AY037MA - Moist Dense Till Uplands
Hydric soil rating: No

Description of Urban Land, Boonton Red Sandstone Lowland Substratum

Setting
Landform: Ground moraines
Landform position (three-dimensional): Lower third of mountainflank
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Parent material: Surface covered by pavement, concrete, buildings, and other
structures underlain by disturbed and natural soil material

Typical profile
H1 -0 to 12 inches: material
H2 - 12 to 67 inches: gravelly loam
2CB - 67 to 83 inches: gravelly sandy loam

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

Udorthents, boonton red sandstone lowland substratum
Percent of map unit: 10 percent
Landform: Ground moraines
Landform position (three-dimensional): Lower third of mountainflank
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

BowrC—Boonton - Urban land, Boonton substratum complex, red
sandstone lowland, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: w8p9
Elevation: 30 to 560 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, red sandstone lowland, and similar soils: 50 percent
Urban land, boonton red sandstone lowland substratum: 40 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Boonton, Red Sandstone Lowland

Setting
Landform: Ground moraines
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Coarse-loamy till derived from sandstone and shale

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1to 3inches: silt loam
BE - 3to 10 inches: loam
Bw - 10 to 27 inches: gravelly loam
Bx1 - 27 to 40 inches: gravelly fine sandy loam
Bx2 - 40 to 67 inches: gravelly fine sandy loam
BCx - 67 to 83 inches: gravelly sandy loam

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: 20 to 36 inches to fragipan
Drainage class: Well drained
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Runoff class: Medium

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: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Available water supply, 0 to 60 inches: Low (about 4.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Ecological site: F144AY037MA - Moist Dense Till Uplands
Hydric soil rating: No

Description of Urban Land, Boonton Red Sandstone Lowland Substratum

Setting
Landform: Ground moraines
Landform position (three-dimensional): Lower third of mountainflank
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Parent material: Surface covered by pavement, concrete, buildings, and other
structures underlain by disturbed and natural soil material

Typical profile
H1 - 0to 12 inches: material
H2 - 12 to 67 inches: gravelly loam
2CB - 67 to 83 inches: gravelly sandy loam

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

Minor Components

Udorthents, boonton red sandstone lowland substratum
Percent of map unit: 10 percent
Landform: Ground moraines
Landform position (three-dimensional): Lower third of mountainflank
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

DunB—Dunellen sandy loam, 3 to 8 percent slopes
Map Unit Setting

National map unit symbol: njzd
Elevation: 50 to 2,000 feet
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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: All areas are prime farmland

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

Description of Dunellen

Setting
Landform: Outwash plains
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Coarse-loamy outwash derived from sandstone

Typical profile
A1 -0to 8inches: sandy loam
A2 - 8to 14 inches: sandy loam
BA - 14 to 20 inches: sandy loam
Bt - 20 to 31 inches: sandy loam
C - 31 to 42 inches: sandy loam
2C - 42 to 70 inches: loamy sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 7.7 inches)

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

Minor Components

Tunkhannock
Percent of map unit: 10 percent
Landform: Deltas, kames, outwash terraces
Landform position (three-dimensional): Riser, rise
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Hydric soil rating: No

Udorthents, dunellen substratum
Percent of map unit: 5 percent
Landform: Outwash plains
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Landform position (three-dimensional): Lower third of mountainflank
Down-slope shape: Linear

Across-slope shape: Linear

Hydric soil rating: No

DuuB—Dunellen - Urban land, Dunellen substratum complex, 0 to 8
percent slopes

Map Unit Setting
National map unit symbol: njzf
Elevation: 50 to 150 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
Dunellen and similar soils: 60 percent
Urban land, dunellen substratum: 30 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Dunellen

Setting
Landform: Outwash plains
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Coarse-loamy outwash derived from sandstone

Typical profile
A1 -0to 8inches: sandy loam
A2 - 8to 14 inches: sandy loam
BA - 14 to 20 inches: sandy loam
Bt - 20 to 31 inches: sandy loam
C - 31 to 42 inches: sandy loam
2C - 42 to 70 inches: stratified gravelly sand to sand to loamy sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 7.7 inches)
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: A
Ecological site: F144AY023CT - Well Drained Outwash
Hydric soil rating: No

Description of Urban Land, Dunellen Substratum

Setting
Landform: Outwash plains
Landform position (three-dimensional): Lower third of mountainflank
Down-slope shape: 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
H1 -0 to 12 inches: material
H2 - 12 to 31 inches: sandy loam
2C - 31 to 42 inches: sandy loam
3C - 42 to 70 inches: loamy sand

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

Minor Components

Udorthents, dunellen substratum
Percent of map unit: 10 percent
Landform: Outwash plains
Landform position (three-dimensional): Lower third of mountainflank
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

HctBc—Hasbrouck silt loam, 0 to 8 percent slopes, extremely stony

Map Unit Setting
National map unit symbol: b12r
Elevation: 50 to 1,000 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
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Map Unit Composition
Hasbrouck, extremely stony, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Hasbrouck, Extremely Stony

Setting
Landform: Depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Fine-loamy eroded and redeposited glacial material over glacial
till

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
Oa - 1 to 2 inches: highly decomposed plant material
A1 -2to 5inches: silt loam
A2 -5to 10 inches: gravelly loam
Eg- 10to 17 inches: loam
Btg1 - 17 to 25 inches: loam
Btg2 - 25 to 34 inches: loam
Btx - 34 to 36 inches: gravelly loam
Btgx - 36 to 39 inches: loam
B'tx - 39 to 50 inches: fine sandy loam
CB - 50 to 60 inches: fine sandy loam

Properties and qualities
Slope: 0 to 8 percent
Surface area covered with cobbles, stones or boulders: 10.0 percent
Depth to restrictive feature: 16 to 34 inches to fragipan
Drainage class: Poorly drained
Runoff class: Medium
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 0 to 6 inches
Frequency of flooding: None
Frequency of ponding: Occasional
Available water supply, 0 to 60 inches: Moderate (about 6.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C/D
Ecological site: F144AY009CT - Wet Till Depressions
Hydric soil rating: Yes

Minor Components

Natchaug
Percent of map unit: 10 percent
Landform: Outwash plains
Landform position (three-dimensional): Dip
Down-slope shape: Linear
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Across-slope shape: Linear
Hydric soil rating: Yes

Haledon, extremely stony
Percent of map unit: 5 percent
Landform: Ground moraines
Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: No

UcdAt—Udifluvents, 0 to 3 percent slopes, frequently flooded

Map Unit Setting
National map unit symbol: w8qgx
Elevation: 50 to 440 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
Udifluvents, frequently flooded, and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Udifluvents, Frequently Flooded

Setting
Landform: Flood plains
Landform position (three-dimensional): Rise
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Recent alluvium

Typical profile
A - 0to 3inches: loamy sand
C1-3to 16 inches: loamy sand
C2- 16 to 22 inches: sandy loam
C3 - 22 to 27 inches: sandy loam
C4 - 27 to 32 inches: sandy loam
C5 - 32 to 60 inches: stratified loamy sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95
in/hr)
Depth to water table: About 18 to 42 inches
Frequency of flooding: Frequent
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Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 3.3 inches)

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

Minor Components

Fluvaquents
Percent of map unit: 10 percent
Landform: Flood plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: Yes

UdbooB—Udorthents, Boonton substratum, 0 to 8 percent slopes, red
sandstone lowland

Map Unit Setting
National map unit symbol: w8r4
Elevation: 20 to 380 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
Udorthents, boonton red sandstone lowland substratum, and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Udorthents, Boonton Red Sandstone Lowland Substratum

Setting
Landform: Ground moraines
Landform position (three-dimensional): Lower third of mountainflank
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Loamy material transported by human activity

Typical profile
A -0to 12 inches: loam
CB - 12 to 83 inches: gravelly sandy loam

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: More than 80 inches
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Drainage class: Well drained

Runoff class: Medium

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: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Available water supply, 0 to 60 inches: Moderate (about 6.4 inches)

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

Minor Components

Boonton, red sandstone lowland
Percent of map unit: 5 percent
Landform: Ground moraines
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

UddunB—Udorthents, Dunellen substratum, 0 to 8 percent slopes

Map Unit Setting
National map unit symbol: w8r5
Elevation: 0 to 570 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
Udorthents, dunellen substratum, and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Udorthents, Dunellen Substratum

Setting
Landform: Outwash plains
Landform position (three-dimensional): Lower third of mountainflank
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy material transported by human activity

Typical profile
A -0to 12 inches: loam
C - 12to 42 inches: sandy loam
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2C - 42 to 70 inches: loamy sand

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 8.1 inches)

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

Minor Components

Dunellen
Percent of map unit: 5 percent
Landform: Outwash plains
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

URBOOB—Urban land, Boonton substratum, 0 to 8 percent slopes, red
sandstone lowland

Map Unit Setting
National map unit symbol: w9d3
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, boonton red sandstone lowland substratum: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land, Boonton Red Sandstone Lowland Substratum

Setting
Landform: Ground moraines
Landform position (three-dimensional): Lower third of mountainflank
Down-slope shape: Linear, convex
Across-slope shape: Linear
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Parent material: Surface covered by pavement, concrete, buildings, and other
structures underlain by disturbed and natural soil material

Typical profile
H1 - 0to 12 inches: material
H2 - 12 to 67 inches: gravelly loam
2CB - 67 to 83 inches: gravelly sandy loam

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

Minor Components

Boonton, red sandstone lowland
Percent of map unit: 5 percent
Landform: Ground moraines
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

Udorthents, boonton red sandstone lowland substratum
Percent of map unit: 5 percent
Landform: Ground moraines
Landform position (three-dimensional): Lower third of mountainflank
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

URDUNB—Urban land, Dunellen substratum, 0 to 8 percent slopes

Map Unit Setting
National map unit symbol: w9d5
Elevation: 50 to 150 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, dunellen substratum: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land, Dunellen Substratum

Setting
Landform: Outwash plains
Landform position (three-dimensional): Lower third of mountainflank
Down-slope shape: Linear
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Across-slope shape: Linear
Parent material: Surface covered by pavement, concrete, buildings, and other
structures underlain by disturbed and natural soil material

Typical profile
H1 -0 to 12 inches: material
H2 - 12 to 31 inches: sandy loam
2C - 31 to 42 inches: sandy loam
3C - 42 to 70 inches: loamy sand

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

Minor Components

Dunellen
Percent of map unit: 5 percent
Landform: Outwash plains
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Udorthents, dunellen substratum
Percent of map unit: 5 percent
Landform: Outwash plains
Landform position (three-dimensional): Lower third of mountainflank
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

USBOOB—Urban land, Boonton substratum - Boonton complex, red
sandstone lowland, 0 to 8 percent slopes

Map Unit Setting
National map unit symbol: w9c3
Elevation: 0 to 560 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, boonton red sandstone lowland substratum: 60 percent
Boonton, red sandstone lowland, and similar soils: 30 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Urban Land, Boonton Red Sandstone Lowland Substratum

Setting
Landform: Ground moraines
Landform position (three-dimensional): Lower third of mountainflank
Down-slope shape: 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
H1 -0 to 12 inches: material
H2 - 12 to 67 inches: gravelly loam
2CB - 67 to 83 inches: gravelly sandy loam

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

Description of Boonton, Red Sandstone Lowland

Setting
Landform: Ground moraines
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Coarse-loamy till derived from sandstone and shale

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1to 3inches: silt loam
BE - 3to 10 inches: loam
Bw - 10 to 27 inches: gravelly loam
Bx1 - 27 to 40 inches: gravelly fine sandy loam
Bx2 - 40 to 67 inches: gravelly fine sandy loam
BCx - 67 to 83 inches: gravelly sandy loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 20 to 36 inches to fragipan
Drainage class: Well drained
Runoff class: Medium
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: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Ecological site: F144AY037MA - Moist Dense Till Uplands
Hydric soil rating: No
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Minor Components

Udorthents, boonton red sandstone lowland substratum
Percent of map unit: 10 percent
Landform: Ground moraines
Landform position (three-dimensional): Lower third of mountainflank
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

USDUNB—Urban land, Dunellen substratum - Dunellen complex, 0 to 8
percent slopes

Map Unit Setting
National map unit symbol: w9c5
Elevation: 50 to 150 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, dunellen substratum: 60 percent
Dunellen and similar soils: 30 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land, Dunellen Substratum

Setting
Landform: Outwash plains
Landform position (three-dimensional): Lower third of mountainflank
Down-slope shape: 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
H1 -0 to 12 inches: material
H2 - 12 to 31 inches: sandy loam
2C - 31 to 42 inches: sandy loam
3C - 42 to 70 inches: loamy sand

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

Setting
Landform: Outwash plains
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Coarse-loamy outwash derived from sandstone

Typical profile
A1 -0to 8inches: sandy loam
A2 - 8to 14 inches: sandy loam
BA - 14 to 20 inches: sandy loam
Bt - 20 to 31 inches: sandy loam
C - 31 to 42 inches: sandy loam
2C - 42 to 70 inches: loamy sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 6.00
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 7.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: A
Ecological site: F144AY023CT - Well Drained Outwash
Hydric soil rating: No

Minor Components

Udorthents, dunellen substratum
Percent of map unit: 10 percent
Landform: Outwash plains
Landform position (three-dimensional): Lower third of mountainflank
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No
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YaobBc—Yalesville - Boonton - Holyoke complex, 0 to 8 percent slopes,
extremely stony

Map Unit Setting
National map unit symbol: w9dx
Elevation: 50 to 690 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
Yalesville, extremely stony, and similar soils: 40 percent
Boonton, extremely stony, and similar soils: 35 percent
Holyoke, extremely stony, and similar soils: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Yalesville, Extremely Stony

Setting
Landform: Ground moraines
Landform position (three-dimensional): Mountaintop
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Coarse-loamy till derived from basalt

Typical profile
Oa - 0 to 1 inches: highly decomposed plant material
A - 1to 5inches: loam
Bw1 - 5to 19 inches: fine sandy loam
Bw2 - 19 to 31 inches: fine sandy loam
BC - 31 to 32 inches: fine sandy loam
R - 32 to 80 inches: bedrock

Properties and qualities
Slope: 0 to 8 percent
Surface area covered with cobbles, stones or boulders: 10.0 percent
Depth to restrictive feature: 20 to 39 inches to lithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.9 inches)
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Ecological site: F145XY013CT - Well Drained Till Uplands
Hydric soil rating: No

Description of Boonton, Extremely Stony

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 basal till derived from basalt

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
Oa - 1 to 3 inches: highly decomposed plant material
A - 3to 5inches: loam
BA - 5 to 8 inches: gravelly loam
BE - 8to 17 inches: silt loam
Bt - 17 to 30 inches: silt loam
Btx1 - 30 to 40 inches: gravelly fine sandy loam
Btx2 - 40 to 47 inches: fine sandy loam
CBt1 - 47 to 58 inches: loamy sand
CBt2 - 58 to 72 inches: loamy sand

Properties and qualities
Slope: 0 to 8 percent
Surface area covered with cobbles, stones or boulders: 10.0 percent
Depth to restrictive feature: 20 to 36 inches to fragipan
Drainage class: 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: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 5.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Ecological site: F144AY037MA - Moist Dense Till Uplands
Hydric soil rating: No

Description of Holyoke, Extremely Stony

Setting
Landform: Ground moraines, hills, ridges
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Mountaintop
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Down-slope shape: Convex, linear
Across-slope shape: Linear, convex
Parent material: Loamy till derived from basalt

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
Oa - 1 to 3 inches: highly decomposed plant material
A - 3to 5inches: loam
Bw1 - 5 to 14 inches: loam
Bw2 - 14 to 18 inches: loam
R - 18 to 80 inches: bedrock

Properties and qualities
Slope: 0 to 8 percent
Surface area covered with cobbles, stones or boulders: 10.0 percent
Depth to restrictive feature: 10 to 20 inches to lithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: F145XY011CT - Well Drained Shallow Till Uplands
Hydric soil rating: No

YaohEh—Yalesville - Holyoke complex, 35 to 60 percent slopes, very
rocky

Map Unit Setting
National map unit symbol: w9g0
Elevation: 50 to 660 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
Yalesville, very rocky, and similar soils: 50 percent
Holyoke, very rocky, and similar soils: 30 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Yalesville, Very Rocky

Setting
Landform: Ground moraines
Landform position (three-dimensional): Mountaintop
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Coarse-loamy till derived from basalt

Typical profile
Oa - 0 to 1 inches: highly decomposed plant material
A - 1to 5inches: loam
Bw1 - 5to 19 inches: fine sandy loam
Bw2 - 19 to 31 inches: fine sandy loam
BC - 31 to 32 inches: fine sandy loam
R - 32 to 80 inches: bedrock

Properties and qualities
Slope: 35 to 60 percent
Surface area covered with cobbles, stones or boulders: 10.0 percent
Depth to restrictive feature: 20 to 39 inches to lithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Ecological site: F145XY013CT - Well Drained Till Uplands
Hydric soil rating: No

Description of Holyoke, Very Rocky

Setting
Landform: Ground moraines, hills, ridges
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Mountaintop
Down-slope shape: Convex, linear
Across-slope shape: Linear, convex
Parent material: Loamy till derived from basalt

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
Oa - 1 to 3 inches: highly decomposed plant material
A - 3to 5inches: loam
Bw1 - 5 to 14 inches: loam
Bw2 - 14 to 18 inches: loam
R - 18 to 80 inches: bedrock

Properties and qualities
Slope: 35 to 60 percent
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Surface area covered with cobbles, stones or boulders: 10.0 percent

Depth to restrictive feature: 10 to 20 inches to lithic bedrock

Drainage class: Well drained

Runoff class: High

Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Available water supply, 0 to 60 inches: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: F145XY011CT - Well Drained Shallow Till Uplands
Hydric soil rating: No

Minor Components

Rock outcrop
Percent of map unit: 10 percent
Landform: Ridges
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: Unranked

Boonton, very rocky

Percent of map unit: 10 percent

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

Hydric soil rating: No
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Union County, New Jersey

BowrB—Boonton-Urban land complex, red sandstone lowland, 0 to 8
percent slopes

Map Unit Setting
National map unit symbol: 1krlw
Elevation: 20 to 560 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, red sandstone lowland, and similar soils: 50 percent
Urban land, boonton red sandstone lowland substratum: 40 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Boonton, Red Sandstone Lowland

Setting
Landform: Ground moraines
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Coarse-loamy till derived from sandstone and shale

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1to 3inches: silt loam
BE - 3to 10 inches: loam
Bw - 10 to 27 inches: gravelly loam
Bx1 - 27 to 40 inches: gravelly fine sandy loam
Bx2 - 40 to 67 inches: gravelly fine sandy loam
BCx - 67 to 83 inches: gravelly sandy loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 20 to 36 inches to fragipan
Drainage class: Well drained
Runoff class: Medium
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: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Ecological site: F144AY037MA - Moist Dense Till Uplands
Hydric soil rating: No
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Description of Urban Land, Boonton Red Sandstone Lowland Substratum

Setting
Landform: Ground moraines
Landform position (three-dimensional): Lower third of mountainflank
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Parent material: Surface covered by pavement, concrete, buildings, and other
structures underlain by disturbed and natural soil material

Typical profile
H1 -0 to 12 inches: material
H2 - 12 to 67 inches: gravelly loam
2CB - 67 to 83 inches: gravelly sandy loam

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

Minor Components

Udorthents, boonton red sandstone lowland substratum
Percent of map unit: 10 percent
Landform: Ground moraines
Landform position (three-dimensional): Lower third of mountainflank
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

RasAr—Raritan-Urban land-Passaic complex, 0 to 3 percent slopes,
rarely flooded

Map Unit Setting
National map unit symbol: b0Ov6
Elevation: 50 to 1,000 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
Raritan, rarely flooded, and similar soils: 45 percent
Passaic, frequently flooded, and similar soils: 20 percent
Urban land: 20 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Raritan, Rarely Flooded

Setting
Landform: Stream terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Old fine-loamy alluvium derived from sandstone and siltstone
and/or shale

Typical profile
A - 0to 8inches: silt loam
AB - 8to 12 inches: loam
Bt - 12 to 22 inches: loam
Bx1 - 22 to 28 inches: clay loam
Bx2 - 28 to 36 inches: loam
2C1 - 36 to 40 inches: stratified gravelly loamy sand to silty clay loam
2C2 - 40 to 60 inches: stratified gravelly loamy sand to silty clay loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: 15 to 36 inches to fragipan
Drainage class: Moderately well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.60 in/hr)
Depth to water table: About 6 to 30 inches
Frequency of flooding: Rare
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 3.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C
Ecological site: F148XY025PA - Moist, Triassic, Upland, Mixed Oak - Hardwood -
Conifer Forest
Hydric soil rating: No

Description of Passaic, Frequently Flooded

Setting
Landform: Outwash plains
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Clayey over sandy glaciolacustrine deposits

Typical profile
A -0to 4 inches: silt loam
ABg - 4 to 10 inches: silt loam
Btg1 - 10 to 16 inches: silty clay loam
Btg2 - 16 to 24 inches: silty clay
Btg3 - 24 to 28 inches: clay loam
2C - 28 to 60 inches: stratified very gravelly sand to sandy loam

Properties and qualities
Slope: 0 to 3 percent
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Depth to restrictive feature: 24 to 35 inches to strongly contrasting textural
stratification

Drainage class: Poorly drained

Runoff class: Negligible

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 0 to 12 inches

Frequency of flooding: Frequent

Frequency of ponding: Frequent

Available water supply, 0 to 60 inches: Low (about 4.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: D
Ecological site: F144AY019NH - Wet Lake Plain
Hydric soil rating: Yes

Description of Urban Land

Setting
Landform: Stream terraces
Down-slope shape: 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

Minor Components

Haledon
Percent of map unit: 5 percent
Landform: Ground moraines
Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: No

Udorthents, loamy substratum
Percent of map unit: 5 percent
Landform: Low hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Fluvaquents, loamy, frequently flooded
Percent of map unit: 5 percent
Landform: Flood plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Talf
Down-slope shape: Linear
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Across-slope shape: Linear
Hydric soil rating: No

UR—Urban land

Map Unit Setting
National map unit symbol: bOvf
Elevation: 0to 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

Minor Components

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

URDUNB—Urban land, dunellen substratum, 0 to 8 percent slopes
Map Unit Setting

National map unit symbol: 1ksrn
Elevation: 50 to 150 feet
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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, dunellen substratum: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land, Dunellen Substratum

Setting
Landform: Outwash plains
Landform position (three-dimensional): Lower third of mountainflank
Down-slope shape: 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
H1 -0 to 12 inches: material
H2 - 12 to 31 inches: sandy loam
2C - 31 to 42 inches: sandy loam
3C - 42 to 70 inches: loamy sand

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

Minor Components

Dunellen
Percent of map unit: 5 percent
Landform: Outwash plains
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Udorthents, dunellen substratum
Percent of map unit: 5 percent
Landform: Outwash plains
Landform position (three-dimensional): Lower third of mountainflank
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No
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WhrBr—Whippany-Urban land complex, 0 to 8 percent slopes, rarely
flooded

Map Unit Setting
National map unit symbol: 1kgpc
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
Whippany and similar soils: 50 percent
Urban land: 20 percent
Minor components: 30 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Whippany

Setting
Landform: Lake terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Silty and clayey glaciolacustrine deposits derived from shale
and/or granite and/or basalt

Typical profile
A -0to 4 inches: silt loam
BE - 4 to 15 inches: silt loam
Bt - 15 to 44 inches: silty clay
C - 44 to 60 inches: stratified loamy sand to silty clay loam

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: More than 80 inches
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 0.20 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: Rare
Frequency of ponding: None
Available water supply, 0 to 60 inches: High (about 10.8 inches)

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

Setting
Landform: Lake terraces
Down-slope shape: 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

Minor Components

Amwell
Percent of map unit: 8 percent
Landform: Flats
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Haledon
Percent of map unit: 8 percent
Landform: Ground moraines
Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: No

Parsippany, frequently flooded
Percent of map unit: 7 percent
Landform: Flood plains
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: Yes

Fluvaquents, loamy, frequently flooded
Percent of map unit: 7 percent
Landform: Flood plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: Yes
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