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1.0

INTRODUCTION
1.1

General Information and the Environmental Resource Inventory

In 1974, the Millburn Environmental Commission, chaired by Maureen Ogden, published an
inventory of the natural resources of the Township, which included sections on geology, soils,
water, vegetation, and wildlife. Because Millburn is a developed community, it also explored the
manmade resources, such as historic and cultural sites. Additional sections were related to
regional concerns, such as watersheds, water supply, transportation, open space, and waste water.
In 1992, the Millburn Environmental Commission, chaired by Elizabeth C. Howe, updated the
Natural Resources Inventory (NRI) Report with the aid of a grant from the New Jersey
Department of Environmental Protection (NJDEP) Office of Environmental Services. This
updated version expanded upon the 1972 original document and updated the maps. In 2005, the
Environmental Commission updated this document and presented it electronically on the
Township website.
This Environmental Resources Inventory (ERI) was created for Millburn Township with the
support of the Association of New Jersey Environmental Commissions (ANJEC). This ERI is an
update to the 2005 Millburn Township NRI, which was prepared by the Millburn Township
Environmental Commission with the aid of a grant from the NJDEP Office of Environmental
Services. Portions of this ERI contain information taken directly from the previously prepared
NRI (Millburn Township Natural Resource Report 2005).
The purpose of the Millburn Township ERI is to objectively identify and describe the natural
resources, cultural conditions, environmental features, and concerns within the municipality.
The ERI provides visual (mapping) and text depictions that describe various cultural and natural
resources, their sensitivities and limitations for development, and existing laws and suggested
measures for protection of sensitive resources. The ERI serves as an aid for municipal planning,
a guide for surveys and other scientific activities, and as educational document. The ERI
contents have been gathered from many existing resources, such as reports, studies, documents
and maps provided by County, State and Federal agencies, Millburn’s municipal government,
businesses, and organizations.
This ERI is designed to serve as a general guideline for determining resources and their locations
within Millburn Township. A reconnaissance-level investigation was performed in support of
this ERI to identify and document examples of the Township’s natural resources, such as forest
community composition. Although the ERI is an important field companion for identifying
resources, it is not a substitute for site specific surveys. Activities such as wetland delineations,
wildlife studies, surface water, and groundwater testing require in situ studies for conclusively
determining the presence and character of various resources, impacts and other detailed site
specific conditions. Any existing studies were incorporated into the document, if available.
Additional data may be directly incorporated into the ERI in future revisions. Similar to the
Millburn Municipal Master Plan (rev. 1997), the Millburn Township ERI should be periodically
reviewed as municipal conditions and regulations change, and additional data become available.
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A general description of the township and existing planning information and the goals of the
Millburn Township Environmental Commission are presented in this section and Section 1.2
below. Sections that follow provide information about each type of resources. Figure maps
depicting these resources are included in Appendix A.
Millburn Township is an approximate 6,324 acre (9.88 square mile) community located in
southwestern Essex County. Millburn is located approximately 21 miles west of New York City
and 7 miles west of Newark (2005 Millburn Township ERI). The Passaic River defines the
western boundary of the Township. Communities surrounding Millburn Township include
Livington and West Orange Townships to the north; Maplewood Township to the east; Union
Township (Union County) to the southeast; Springfield Township and the City of Summit
(Union County) to the south; and Florham Park and Chatham Boroughs (Morris County) to the
west (see Appendix A, Map A-1 – Location Map and Map A-2 – 2012 Aerial).
Millburn Township is a community primarily comprised of low to medium density residential
areas with patches of deciduous forest uplands, wetlands, and artificial lakes (see Appendix A,
Map A-2 – 2012 Aerial). According to US Census data, the population of Millburn Township
was identified at 20,149 in 2010, 19,765 in 2000, and 18,630 in 1990, indicating growth of
approximately 8% during this period. Millburn experienced major growth between 1910 and
1970, when the population grew from 3,720 in 1910 to 21,307 in 1970 (US Census of Population
and Housing - www.census.gov).
The New Jersey Development and Redevelopment Plan lists the majority of Millburn Township
as Metropolitan Planning Area (PA1). PA1 planning areas are lands whose existing land uses
are strongly influenced by the larger New York-New Jersey Metropolitan Area and are typically
fully or nearly fully developed with little remaining developable space. PA1 areas are greater
than 1 square mile and have a density of greater than 1,000 people /square mile; have established
or accessibility to water and sewer, and transit systems; have a population of greater than 25,000
people; and are totally surrounded by by lands that meet the criteria of a Metropolitan Planning
Area, are geographically interrelated with the Metropolitan Area, and meet the intent of this
Planning Area (New Jersey State Planning Commission 2001).
The western portion of the Township is listed as Environmentally Sensitive Planning Areas
(PA5). PA5 areas are large contiguous lands with valuable ecosystems, geologic features, and
wildlife habitats. Environmentally Sensitive Planning Areas area characterized by watersheds of
pristine waters, trout streams, and drinking water supply reservoirs; recharge areas for potable
water aquifers; habitats of endangered and threatened plant and animal species; coastal and
freshwater wetlands; prime forested areas; scenic vistas; and other significant topographical,
geological, or ecological features (New Jersey State Planning Commission 2001).
The northeastern portion of the Township, which includes part of the South Mountain
Reservation, is listed as Parks and Natural Areas. Parks and Natural Areas (Parks) delineation
differs from the Planning Area designations in its more focused purpose and use. Unlike
Planning Areas, Parks are not areas where the objectives for land use, housing and economic
development can be applied. Rather, these lands represent public investment specifically for
resource preservation and the provision of recreational opportunities. Areas mapped as Parks

Millburn Township ERI

2

include State and federally owned or managed tracts, as well as certain county and local parks;
therefore, the park area consists of tracts of land that have been dedicated for public benefit
(New Jersey State Planning Commission, 2001).
Millburn’s extensive existing developed lands and high population density are coupled with
some relatively large and highly sensitive environmental areas of the Township. These adjacent
and contrasting land uses create a condition that requires strategies to minimize impacts of
developed lands on these sensitive areas.
1.2

Millburn Township Environmental Commission and Other Committees

Millburn Township has an established history of environmental awareness, planning and
regulation through its commissions, committees, master plan and municipal codes. Millburn
Township completed its last comprehensive master plan in 1991. Reexamination reports of the
master plan and development regulations were subsequently prepared in 1997, 2002, and 2008.
The 1991 Municipal Master Plan contains multiple elements that set goals and objectives relative
to land use, historic preservation, recreation and conservation, traffic circulation, and recylcing.
Relevant Plan Elements within the Master Plan include Land Use Plan Element; Historic
Preservation Plan Element; and Recreation and Conservation Plan Element, all of which are
discussed in various sections of the ERI.
The goals and objectives of the 1991 Master Plan, as listed in its Land Use Plan Element, are as
follows:
a)   To coordinate and integrate appropriate land uses that will promote the character of the
township as a small suburb of the highest quality and that will preserve the quality of life that
makes this community desirable.
b)   To protect the character of established neighborhoods.
c)   To promote the opportunities for higher quality retail commercial activity in the central
business district and the Glenwood business area.
d)   To maintain a pedestrian scale in the central business district and the Glenwood business
area.
e)   To provide for park and recreation area in adequate amounts to meet the needs of township
residents.
f)   To prohibit development of areas inappropriate for development, such as flood plains, water
reserves, wetlands, and other environmentally sensitive areas.
g)   To provide for the continuing educational and cultural needs of the community, including
recognition of the role of the Paper Mill Playhouse.
h)   To recognize and encourage the preservation of areas and sites of historic interest.
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Millburn Township’s various conservation-based commissions and committees aid in
implementing the goals and objectives set forth in the Master Plan. The Township’s
Environmental Commission was established in 1969 and is one of New Jersey’s first municipal
environmental commissions. Under the Millburn Township Municipal Code Chapter 2-29, the
Environmental Commission was created, in accordance with N.J.A.C. 40:56A-1 et seq., as
amended, for the protection, development, and use of natural resources, including water
resources, located within the Township. The Environmental Commission (EC) is comprised of
seven (7) members who serve three-year terms, two (2) alternates who server two-year terms,
and a Township Committee laison, all of which are appointed by the Township Committee.
The EC was created by the Township Committee with a mission to provide three (3) services to
the Township: advice to the Committee, monitoring of environmental conditions in the
Township, and educational outreach to the public. Here are the specific ways in which this
mission is accomplished:
   Advice: A Committee member sits on the EC and provides liaison between the Commission
and the Committee. Issues, problems, decisions, questions, answers, and opinions are relayed
back and forth between the bodies for quick or eventual resolution. The EC also has a
member sitting on the Planning Board to provide liaison on environmental issues arising
from development applications.
   Monitoring: The EC is charged with maintaining an Environmental Resources Inventory, to
be updated every 6 years or so, which provides, in accessible electronic and paper form, a
complete account of the Township's land use, soil conditions, tree cover, drainage by rivers,
parks and open space, air quality, water sources and quality. The EC also acts as a watchdog,
scanning the Township for developing problems, suggesting solutions as needed, and
working hand in hand with the Township Forester, the Shade Tree Commission, and the
Department of Public Works.
   Educational Outreach: The EC has a mandate to keep the public up to date on local
environmental matters, such as recycling, sustainability, waste disposal, auto emissions and
their control, and invasive plant species. In this effort the cooperation of the local newspaper
(The ITEM of Millburn & Short Hills) is of paramount importance. The EC's educational
efforts include a program called Aquafest, carried out with the High School Environmental
Club; it aims at fostering respect for the environmental aspects of water among grade school
students. Its yearly CleanUpMillburn campaign organizes volunteers, schools, and
businesses to collect accumulated trash from homes, streets, and rivers.
In addition to the EC, Millburn Township has had a Shade Tree Commission since the 1920’s.
The Shade Tree Commission is now known as the Shade Tree Advisory Board (STAB). STAB
has been planting, pruning, and maintaining trees for more than 90 years (Doty 2010). The
Shade Tree Advisory Program was established to assist and advise the Township Committee, the
Superintendent of Public Works, and the Township Forester with respect to planting, care, and
control of trees and shrubbery in public places owned, leased, or managed by the Township. The
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Board consists of five (5) members appointed by the Mayor and with advice and consent of the
Township Committee for three (3) year terms (Milburn Township Website: Shade Tree 2011).
The Millburn Township Green Team was established in October 2009 in support of the
Sustainable Jersey Certification Program (see Section 3.4 below for further information on the
Sustainable Jersey Certification Program). The Green Team conducts an Environmental Film
Series at the Millburn Township Public Library, bringing important topics to the public's
attention. The Green Team also hosts other town events and provides literature on their website
to promote sustainable living. Additional information is available at:
http://www.twp.millburn.nj.us/town-govt/boards-and-committees/greenteam.html
1.3

Environmental Education

It is important to recognize the educational opportunities that arise from understanding and
protecting the natural communities within Millburn Township. Open space within the Township
and the surrounding areas contain a variety of open waters, wetlands, floodplains, deciduous and
mixed forests, and successional habitats, which hold great potential for excellent classroom
experiences.
Millburn Township may be particularly suited for studies that focus on the challenges of urban
wildlife and forestry. Millburn’s wetlands and deciduous forests (see Section 8.4) provide a
backdrop for specific ecological topics of study, which may include endangered and threatened
species protection, water resource protection, invasive species and nuisance wildlife control,
habitat restoration, and tree and ecological community identification. The geologic history of
Millburn Township and the region provide an excellent focal point for studies of groundwater
and contamination, local glaciation, and paleontology. Various tools within the ERI, including
habitat and land cover mapping (Appendix A) and wildlife and common tree and plant species
lists (Appendix B), will facilitate this kind of municipality-specific research.
Educational opportunities may range from basic informal interpretation to development of high
school or college level studies. The Passaic River Coalition is a local organization that provides
a wide range of educational opportunities, including conferences, workshops, educational walks,
and organized clean-ups. Additional information may be found at the Coalition’s website:
www.passaicriver.org/whatwedo_education.html.
Montclair State University’s Passaic River Institute is an ideal resource for information on
formalized studies of the region. The institute conducts Passaic River symposiums, conducts
research and provides educational programs designed to develop solutions for the environmental
issues of the Passaic River, its tributaries and associated watershed lands. Additional
information may be found at the Passaic River Institute website:
http://www.montclair.edu/csam/passaic-river-institute/.
The ERI itself is a comprehensive document that may be used as a starting point for exploring
the realm of environmental topics of study within Millburn. This document provides baseline
information on municipal resources and their vulnerabilities, and directs the reader toward
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resources for further study. The Millburn Township ERI provides sources, including academic
journals and studies, and local, state and national websites, that facilitate readers’ investigations
into a particular topic.
There are a number of accesible environmental education opportunities for schools, individuals,
and families within and in the vicinity of Millburn Township. These resources include a network
of trails and open space (see Section 9.3), environmental education centers, and nature preserves.
Below are descriptions of some environmental education opportunities available:
Aquafest
Aquafest is an interactive water education program presented annually to grades two (2) through
five (5) at a Millburn Township public elementary school. The program is run by the Millburn
Township EC in partnership with the Millburn High School Environmental Club. Since its
introduction in 2004 by Martine Redman Donofrio, former Chairwoman of the EC, Aquafest has
been presented every year at a different Township elementary school, with the exception of 2007
due to Martine’s untimely death. During the three (3) hour program, elementary students in
grades two (2) through five (5) experience six (6) to eight (8) guided activities and interactive
displays. Students learn:
   How storm water is processed;
   What effects different contaminants have;
   How flower and fauna are affected by both the proper and improper handling of the water
table;
   Why conservation of water is important and some ways they can conserve;
   How drinking water is processed, tested, and distributed;
   Treatment of greywater; and
   The relationships between land, atmosphere, oceans, lakes, rivers and reservoirs.
Through Aquafest, students become more environmentally aware, learn to decrease their own
environmental impact (especially on the water table), and are introduced to the study of water
and other aspects of environmental science. Many of the current High School Environmental
Club members have stated that their interest in the environment was started by Aquafest and
sustained through their participation in the Club.
The Millburn High School Environmental Club has been a partner in every Aquafest, and
teaches students through (1) an "Aquascape" that stimulates the affects of various pollutants, and
(2) a demonstration in which students play the part of wildlife affected by the onslaught of
pollutants. Other participating organizations have included the Millburn Department of Public
Works (and their always-popular "sewercam" robot), New Jersey American Water, the Cora
Hartshorn Arboretum, the Passaic River Coalition, the Rahway River Association, Watershed
Ambassadors, and the Essex County Environmental Center. Approximately 250 to 300 students
participate each year, and the event is covered by local media.
Aquafest is recognized as New Jersey’s first educational program in compliance with
Stormwater Phase II regulations. In 2004, Aquafest won the Association of New Jersey
Environmental Commissions (ANJEC) Environmental Achievement Award.
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Essex County Environmental Center
The Essex County Environmental Center provides a wealth of open space and accessibility,
educational resources, and environmental programs. The Essex County Environmental Center is
located at West Essex Park in Roseland. West Essex Park consists of 1,360 acres of preserved
and mostly undeveloped wetlands, which stretches along six (6) miles of the Passaic River,
starting at Bloomfield Avenue in Fairfield and ending just beyond South Orange Avenue in
Livingston. The original Center for Environmental Studies was established at West Essex Park
in 1972; however, lack of funding forced the Center to close in 1995 with only limited programs
periodically provided by other organizations, such as but not limited to Rutgers University. In
May 2005, the new Environmental Education Center was dedicated and opened. This
environmentally-sensistive facility was constructed of natural and recycled materials, and
features a “green roof” and energy saving technologies. The Center offers hands-on education,
programs, and workshops to all ages, as well as opportunities for outdoor nature exploration
(Essex County Department of Parks, Recreation, and Cultural Affairs 2012). The mission of the
Essex County Environmental Education Center is:
“The Essex County Environmental Center is dedicated to creating
awareness, understanding, and appreciation of the environment
and its relationship to Essex County residents. The Center is
devoted to uniting its twenty-two municipalities through integrated
educational programs including hands-on-activities.”
Other Opportunities
Additional environmental education opportunities in the area include the Great Swamp Outdoor
Education Center, located in Chatham Township, and the Somerset County Park Commission
Environmental Eduation Center, located in Basking Ridge. These environmental education
centers provide trails, interactive exhibits and interpretive signage, observation blinds,
classrooms, and educational programs and camps (ANJEE 2013). The Turtle Back Zoo, located
in West Orange, provides an enriching recreational experience that promotes wildlife education
and conservation (ANJEE 2013).
Other natural resource areas within or in the vicinity of Millburn Township include the South
Mountain Reservation (2,047 acres), Greenwood Gardens, and the East Orange Water Reserve.
These natural resource areas are unique and vital resources that have provided educational
opportunities for local school groups.
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2.0

HISTORY
2.1

Indigenous Peoples’ History

The earliest settlers of New Jersey are thought to be Paleo-Indians that arrived 12,000 to 10,000
BC after the last glacial retreat. Evidence suggests that these early indigenous peoples were
hunter-gatherers skillful in pursuing a wide variety of animals, ranging from mastodons and
mammoths to small mammals. They also supplemented their diets with fish and gathered plants
(Cantwell and Wall 2001).
As post-glacial warming began, the Paleo–Indian period was followed by the Archaic Period
(10,000-2,700 BC). This period is marked by changes in available foods as there was an
increase in nut and seed bearing trees, as well as small animal populations. New technologies,
including fishing techniques, stone mortars, pestles and better suited axe scraper and spear
technologies, were developed during this period. Bowls made of statite or soapstone also
appeared during this period (FRA/NJ Transit, 2008).
The Woodland Period (2500 BC to 1500 AD) resulted in dramatic changes in the way of life for
indigenous people as lifestyles changed from nomadic hunting and gathering to an increasingly
settled, agricultural way of life and the establishment of villages. Key technological changes are
marked by an increase in bone, shell and wood tool making, decorated pottery, and the creation
of the bow and arrow. Other significant evidence of advanced settlement during this period is
the creation of increasingly complex burial sites and the domestication of dogs (FRA/NJ Transit,
2008).
The Woodland Period lasted until the Contact Period (1500 to 1700 AD), which was defined by
interaction with European settlers. By 1700, indigenous people were forced to compete for
resources with growing numbers of Europeans. The Delaware Indians or Lenni-lenape (which
roughly translates to “real men” or “genuine men”) were the indigenous people of the entire
Delaware basin including all of New Jersey, eastern Pennsylvania and southern New York when
Europeans first settled the region. The Delaware Indians were living in the area northwest of
“the short hills” when settlers from Europe arrived. One of the Delaware Indian’s trails to the
ocean, known as the Minisink Trail, went through Millburn Township. Two branches of their
trail crossed in what is now Millburn Center. Other Indian paths have become some of
Millburn’s main roads.
The Delaware Indians consisted of three major divisions within the New Jersey portion of their
ancestral lands: the Minsi or Munsee in northern New Jersey, the Unami in central New Jersey,
and the Unalatchtigo in southern New Jersey (Hodge 1906; Skinner and Schrabisch 1913). Early
maps of the region (Woodruff and Palmer, undated) show that the “People Down the River” or
Unami occupied the area that is now Millburn Township at the time of European settlement. The
Unami, whose totem was the turtle, consisted of divisions or clans, each with a chief (Woodruff
and Palmer, undated). Unami divisions that would have been found specifically in the vicinity of
the Passaic River near Millburn Township include the Aquackanonk, Tappan and Hackensack
(Hodge 1906). The Hackensack, along with the Tappan groups, had each been forced to retreat
to the upper Hackensack and Passaic Rivers (Grumet 1981). Native peoples occupied portions
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of northern New Jersey until the mid-18th century. By the period of the American Revolution,
native peoples were continually forced further west (Grumet 1981).
Indigenous sites of New Jersey are typically found within 300 feet of water and often situated in
areas with well-drained soils, level topography, historic trails, and a substantial vantage point.
Prehistoric evidence of Lenape campsites would typically include pottery fragments, fireplace
stones, and stone chips/unfinished tools or other evidence of tool making (Skinner and
Schrabisch 1913). Archeologists have found spearheads and scraping tools on the East Orange
Water Company’s lands in neighboring Livingston Township, which indicate the presence of
ahunting and gathering society (Brydon 1974).
Skinner and Scrabrish in their 1913 New Jersey Geological Survey (NJGS) Bulletin eloquently
describe the nature and density of indigenous sites along the Passaic River Valley: “many a fine
fishing place and camp site lined this once beautiful stream and the country through which it
flows supported at one time a comparatively dense Indian population, for the river abounded in
fish and the forest in game.” The bulletin notes the presence of primitive “workshops” along the
banks of the Passaic where flint, quartz, jasper and argillite were mined from the rocks by
Neolithic and/or Paleo-Indians.
For thousands of years, burning practices of indigenous people within the region had heavily
influenced the structure of local ecosystems (Nordeen 2005). While some structures such as fish
weirs are still partially visible in the Passaic River and artifacts are still found within the state,
major land alteration of the region during the 20th century obscured much of the local evidence
of the indigenous cultures. As early as 1929, Schrabisch noted problems of land alteration and
the looting of sites as factors impacting the documentation of the region’s indigenous people.
2.2

Post-European Settlement

The abundant water supply attracted settlers to “the short hills” early in the 18th century.
Rushing streams provided power for mills to produce cider, lumber, wheat, paper, and felt for
hats. Forests offered a plentiful supply of wood for lumber and paper.
Millburn Township was once part of Elizabethtown and Newark settlements in New Jersey,
which were created by a grant from Charles II to his brother James in 1664. In 1793, Springfield
Township was created, which included the Township of Millburn. In 1857, Springfield became
part of the new Union County and Millburn became a separate township within Essex County.
Several houses still stand that were built in the 1700's. Early settlers in the area include the
Parsils, Morehouses, Parkhursts, Rosses, and Reeves.
The Revolutionary War Battle of Springfield, the decisive battle of the final British invasion of
New Jersey, was partly fought in Millburn on June 23, 1780. The Americans held the British
forces at Vaux Hall Bridge and at the site of the present Millburn Town Hall, which prevented
the British from seizing the Hobart Gap and advancing further toward Washington’s
encampment in Morristown.
Washington Rock in the South Mountain Reservation,
commanding an excellent view of Millburn and adjacent communities, was named for General
Washington, whose aides used this area as a look-out point to track British forces in 1780.
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Millburn has had many names, including Rum Brook, Vauxhall, Milltown, and Millville
(Millburn Township Website: History 2011). In 1857, “Millburn” was chosen, which was taken
from the mills on the “burn” (Scottish for “stream”) by early mill owners from Scotland. Later
there were disputes over the spelling of Millburn, but the double-L advocates won (Millburn
Township Website: History 2011).
The growing mill industries brought prosperity and more settlers in the 19 th century. The Paper
Mill Playhouse, built in 1934, stands on the site of the Diamond Paper Mill, constructed circa
1820.
In 1835, the Morris and Essex Railroad linked Millburn to other eastern cities and midwestern
coal regions. When Millburn separated from Springfield and became a township in 1857, it was
a community comprising a variety of homes, nine hat shops, five paper or paste-board mills,
several stores, a hotel, a blacksmith shop, several mechanics' shops, and four public and private
schools.
By 1870, Millburn’s population had reached 1,541, and the town began to grow more rapidly.
As a result, two residential suburbs were created within its borders. In 1872, the Wyoming Land
and Improvement Company, speculating in real estate development, began building on 100 acres
in the southeastern section of town. At the same time, Stewart Hartshorn, inventor of the roller
window shade, chose 1,552 acres of “the short hills” to build his vision of an ideal community,
the first planned commuter suburb in America. His first house was built on Hobart Avenue circa
1877. Other Hartshorn houses were constructed on Hobart Avenue, Highland Avenue, and the
Crescent. In 1879, Hartshorn built the Music Hall, designed by noted architect Stanford White,
which became the home of the Short Hills Club. The Short Hills Field Club, established in 1888,
was located in the house that is currently 1 Taft Drive and offered members a running race track
and grass tennis courts. Additional schools were constructed as populations increased: one on
White Oak Ridge Road (1892) and another, a one-room structure, on old Short Hills Road. The
Short Hills School was built in 1893 and served as the high school until its demolition in 1985.
Early in the 20th century, utilities were installed, police and fire departments were established,
and social, cultural, educational, recreational, and civic groups were formed to serve the needs
and interests of the increasing population. While most of the mills had ceased operation,
commercial areas expanded beyond the old Millburn center, and light industry moved into lower
Main Street. The sparsely settled farming community of the 18th century had become a fullfledged suburban town.
At the start of the 21st century, most of Millburn’s 19,735 residents live in single-family homes.
A “full service” community, Millburn encompasses a wealth and diversity of both natural and
human resources for living.
2.3

Civic Districts and Historic Resources

Millburn Township consists of eleven (11) residential areas, or civic districts, distinguished by
topography, vegetation patterns, age of houses, and zoning requirements. The Brookhaven,
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Glenwood, and Knollwood areas are easily identifiable. In other, more amorphous sections, such
as White Oak Ridge and Old Short Hills, the boundaries are not so clearly defined because they
contain a greater variety of land forms and housing (Millburn Township NRI Report 2005).
The civic districts, along with the New Jersey American Water Company lands and South
Mountain Reservation, are shown on Map A-3 located in Appendix A of this report. This map
also delineates historic buildings and the two historic districts (Short Hills Park District and
Wyoming Historic Districts).
Several of Millburn’s main roads followed old Indian trails, such as Parsonage Hill Road, Old
Short Hills Road, Hobart Avenue, Millburn Avenue, and Main Street. It is not surprising to find
the earliest houses located along or near the old Indian paths that became roads in the 18th
century.
The Township's cultural resources, including public buildings, parks, library, Cora Hartshorn
Arboretum, Millburn train station, High School, and Middle School, are in or adjacent to
Millburn Center. Elementary schools and houses of worship are located throughout the
community. Two historic markers, one for the Vaux Hall Bridge, which was the site of the
Battle of Springfield, and one at the Revolutionary War Cemetery (Parsil Family Burial Ground,
also known as White Oak Ridge Cemetery), stand at opposite ends of the Township. Three other
historic markers are near Millburn Center: Town Hall, the Paper Mill Playhouse, and
Washington's Rock. Within Old Short Hills, on Great Oak Drive, is a historic white oak tree.
The Parsil Family Burial Ground was established during the 1770’s. The cemetery serves as the
burial site of American Revolutionary War casualties Captain Thomas & Nicholas Parsil (a.k.a.
Parcel or Parcell). The cemetery also includes about three (3) dozen members of the Parsil
family that deceased thereafter.
One of the most significant environmental resources in the area is the 2,047-acre South Mountain
Reservation, almost half of which lies within the township. The land composing this Reservation
was acquired by the Essex County Park Commission during the 1890's and the early 1900's from
private landowners and from the operators of the commercial logging camps which had seen
their heyday years before.
Descriptions of the eleven (11) civic districts in Millburn Township are presented below, starting
on the eastern boundary with the Wyoming district and ending at the northern boundary with the
Mountaintop area.
Wyoming: The Wyoming civic district is located in the southeast portion of the Township.
Wyoming is an older section with many homes dating from the end of the 19 th century. The
streets, laid out on a grid pattern, drop off from the first Watchung Mountain in South Mountain
Reservation. The original homes were built along Wyoming Avenue. The lots in this section are
primarily one-third of an acre containing trees and shrubs that represent plantings of many years
ago. A portion of the Wyoming section is the Wyoming Historic District. The Wyoming
Presbyterian Church and the Wyoming School are important landmarks. Some of the most
architecturally interesting residences located on the northern side of Sagamore Road contiguous
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to the South Mountain Reservation offer panoramic views of New Jersey and New York. One of
the most distinctive homes in the district was designed by Frank Lloyd Wright. Currently, the
zoning is predominantly residential (R-4, R5, and R-6) with business (B-2) and office research
(OR-2).
South Mountain: Bounded by the East and West Branches of the Rahway River, this area is flat
and characterized by winding streets. Most of the houses are about 70 years old and conform to
the zoning ordinance of one-seventh of an acre. There are newer houses on larger lots, and large
trees contribute significantly to the mature landscaping pattern. The area includes Congregation
B’nai Israel and the South Mountain School, which act as focal points of the neighborhood. A
group of garden apartments have been built on the northern boundary. The western boundary is
delineated by Taylor Park. With exception to park land, this neighborhood is exclusively
residential (R-O, R-6, and R-8).
Millburn: Millburn's center contains most of the Township's commercial properties (zoned as
B-3 and B-4) and its only industrial area (zoned as I-1). This district also includes a residential
section of older small houses, some two-family dwellings, garden apartments, and several
apartment houses (zoned as R-6, R-7, and R-8). The area is flat because it is a part of the valley
from which the short hills begin. The Millburn High School, the Milton School, St. Stephen's
Church, and the Millburn Regional School are located here. Most public buildings, including
Town Hall, Police Department, Fire Department, Millburn Post Office, and the Millburn Public
Library, are close by. The Millburn Train Station, serviced by New Jersey Transit, is also
located in this area. To the north of the commercial area lies the Paper Mill Playhouse,
designated as the official theater of the State of New Jersey, and the southern boundary of South
Mountain Reservation. On the southern border of the commercial area, stretches Taylor Park
with its pond, tennis courts, baseball fields, and children's recreation facilities. In the center of
Taylor Park, overlooking the pond, is the lovely stone Bauer Community Center. The Millburn
Avenue entrance to Taylor Park features a magnificent rose garden surrounding a wooden
gazebo. The dozens of varieties of roses that bloom here serve as the backdrop for many a bridal
party's cherished photographs. At the western edge of the Millburn residential area was the
Chanticleer Caterer, which once served as the home of Wellington Campbell, a farmer whose
land included what is now the Glenwood and Brookhaven residential sections. The Chanticleer
has been demolished and replaced with residential town houses.
Knollwood: Knollwood contains many homes built in the late 1920's on lots that are zoned R-6,
or 6,000 sq. ft. (60 feet frontage). The streets are narrow; some are winding and sloping steeply
down the "knoll" to the New Jersey Transit railroad bed. Lots are enhanced by mature
landscaping. Adjacent to this area is the Millburn Middle School.
Glenwood: Glenwood is similar to Knollwood in the age of its houses, landscaping, and zoning
(Residential R-8). The area slopes to the southeast and becomes relatively flat on its southern
extremity. The narrow streets appear to have been laid out on a grid pattern. New Eyes for the
Needy and the Glenwood stores are located on the southern boundary. Short Hills Village
Apartments form the northern boundary. Along the eastern border lie St. Rose of Lima Church
and its elementary school. The southern portion of Glenwood along Route 124 has been zoned
for neighborhood business (B-3).
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Brookhaven: Adjoining Glenwood, this area is similar vis-a-vis landscaping and zoning
(primarily R-6) although it is newer, having been developed in the 1940's. Brookhaven contains
the Cora Hartshorn Arboretum and Bird Sanctuary (16 acres) and the Glenwood Elementary
School. Adjacent is a group of apartments on Morris Turnpike.
Old Short Hills: This district is the largest of the residential areas (zoned R-3, R-4, R-5, and R6). Old Short Hills contains many large homes on substantial properties and a number of older
residences, including those built by Stewart Hartshorn, the founder of Short Hills. Mature
landscaping provides natural settings for the homes. The winding streets, varying in width and
sloping in a southerly direction, usually follow the contours of the land. The topography consists
of many "short hills.” Within this section are North and South Ponds, Old Short Hills Park,
Greenwood Gardens (formerly the Blanchard Property), and the Fox Hill Reserve (Oakey Tract),
which has been leased to the Township by the Board of Education. Also located in this section
are Christ Church and the Christ Church Education Center, the latter housing the Christ Church
Nursery School, the Drop-In Center and The Winston School. This area is home to the Racquets
Club and the Short Hills Club. On the southern edge of Old Short Hills and the eastern edge of
the Glenwood area are the Short Hills Post Office, Short Hills Railroad Station, and several
stores on Chatham Road. The Short Hills School, which was built in 1893 as the Township's
high school, was demolished in 1985 in a period of declining school enrollment, and the land on
which it stood was sold to make way for several new homes. A portion of the Short Hills School
property was preserved as a neighborhood park on Hobart Avenue. See Appendix D,
Photograph A, for a view of a tree-lined street within the Old Short Hills district.
Country Club: The Country Club residential area (zoned as R-4 and R-5) was developed in the
1950's on lots of approximately one-third of an acre. The wide streets follow the contours of the
land in a moderately winding fashion on terrain sloping gently to the southwest. There is little
natural vegetation, but most houses have been privately landscaped. The Canoe Brook Golf
Club and John F. Kennedy (JFK) Parkway lie adjacent to this section. Nearby is the Short Hills
Mall.
White Oak Ridge: The White Oak Ridge area combines sloping land with steep rises. Many
houses are similar to those in the Country Club section, although the zoning is R-4 and R-5.
Several of the oldest houses in the Township are located along White Oak Ridge Road and
Parsonage Hill Road. Most of the roads are wide and winding with contrasting steep slopes and
flat sections. This district includes the Hartshorn Elementary School, Pingry School, Wee Folk
Nursery School, Church of Jesus Christ of Latter Day Saints, White Oak Ridge Chapel, and the
Community Congregational Church. Adjacent to this residential area is Gero Park (formerly
White Oak Ridge Park), which was named in honor of a former Township mayor. The park
contains the municipal swimming pool, the par-three golf course, tennis courts, baseball and
football fields, and a roller skating facility. Fire Station No. 2 and the Recreation/Little League
Building are also located in this complex.
Deerfield-Crossroads: This area is similar to White Oak Ridge in zoning (R-4 and R-5) and
topography, although the hills are steeper. Most of the streets are wide on terrain dropping
sharply toward the southwest. The older section was built in the early 1940's; development
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began in the southern part of the area in the 1960's. Congregation B’nai Jeshurun, the Deerfield
Elementary School, and Far Brook School are located in this residential area.
Mountaintop: As its name implies, this area includes some of the highest elevations in the
Township. Mountaintop is similar to Deerfield-Crossroads in zoning (R-4) and configuration.
Most houses were built between 1965 to1975. Since it is a newer section, the landscaping is less
mature than the older, neighboring Deerfield-Crossroads section.
Several of Millburn’s sites and structures have been considered for listing and two historic
districts, known as Short Hills Park Historic District and Wyoming Historic District, are listed on
the New Jersey Register of Historic Places. Short Hills Park Historic District is also listed on the
National Register of Historic Places. Pleasant Days, also known as Glenwood Gardens, received
Certification of Eligibility from the New Jersey State Historic Preservation Office (SHPO) in
2004.
See Table 2-1 below for a listing of the eight (8) sites, districts, and structures present within
Millburn Township that were identified on the State and/or National Registers of Historic Places,
identified as eligible for listing by SHPO, or received Certification of Eligibility (COE) from
SHPO. See Appendix D, Photograph B, for a photograph of the Millburn-Short Hills Historical
Society building, which is part of the Short Hills Station.
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TABLE 2-1: LISTED SITES CONSIDERED FOR THE NEW JERSEY AND NATIONAL REGISTERS
OF HISTORIC PLACES FOR MILLBURN TOWNSHIP
State
National
SHPO
Historic Resource
State ID #
Location
Register
Register Date
Opinion
Date
& Reference #
Date

COE
Date

NJ Transit Morristown Line, Milepost 17.01 over
Main St

N/A

N/A

1/20/1999

N/A

(ID#4908)

Millburn Avenue over West Branch Rahway River

N/A

N/A

6/16/2009

N/A

Old Main Delaware,
Lackawanna and Western
Railroad Historic District

(ID#3525)

Morris and Essex County Railroad Right-of-Way (NJ
Transit Morristown Line) from Hudson, Hoboken
City to Warren, Washington Township, and then
along Warren Railroad to the Delaware River

N/A

N/A

9/24/1996

N/A

Pleasant Days (Greenwood
Gardens)

(ID#4267)

247 Old Short Hills Road

N/A

N/A

N/A

4/20/2004

N/A

N/A

3/25/1998

N/A

2/1/1980

9/18/1980
(NR Reference
#80002482)

N/A

N/A

N/A

N/A

11/18/2008

N/A

2/1/1980

N/A

N/A

N/A

Main Street Bridge

(ID#233)

Millburn Avenue Bridge (SI&A
#0700027)

Short Hills Station

(ID#307)

Short Hills Park Historic District

(ID#1097)

South Mountain Reservation
Historic District

(ID#4861)

Wyoming Historic District

(ID#1098)

24 Chatham Road, Milepost 17.9, NJ Transit
Morristown Line
Portions of Crescent, Park, Chestnut, and Maraine
Places; Forest, Western, and Northern Drives;
Highland, Hobart, and Montview Avenues;
Knollwood, Minnisink, Wyndham, Stewart, Taylor,
and Lake Roads; and East, Barberry, and Wells Lanes
Northfield Avenue, Old Short Hills Road, Millburn
Avenue, Wyoming Avenue, and Gregory Avenue
Portions of Chestnut, Linden, Cedar, and Cypress
Streets; Glen and Wyoming Avenues; Sagamore Road

Notes:
SHPO Opinion – State Historic Preservation Office Opinion of Eligibility
COE – Certification of Eligibility
N/A – Not Applicable
Source: NJDEP Historic Preservation Office, New Jersey and National Registers of Historic Places for Essex County (http://www.nj.gov/dep/hpo/1identify/nrsr_lists/essex.pdf) (last
updated October 11, 2012).
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The historic buildings in the Short Hills Park Historic District are shown on the Civic Districts
and Historic Places Map (Appendix A, Map A-3) and listed on Table 2-2 below.
TABLE 2-2: INDEX OF HISTORIC BUILDINGS WITHIN SHORT HILLS HISTORIC
DISTRICT
Index
Name
Block, Lot
Index
Name
Block, Lot
1
Hartshorn House #37
2204, 1
63
Crowndale
2110, 1
2
2204, 2
64
Hartshorn House #4
2110, 3
3
Hartshorn House #64
2204, 3
65
The Anchorage
2110, 7
4
The Fortress
2204, 6
66
Hartshorn House #40
2110, 4
5
Hartshorn House #27
2205, 6
67
2109, 1
6
Hartshorn House #25
2205, 7
68
2109, 4
7
2205, 1
69
Hartshorn House #15
2109, 6
8
Hartshorn House #56
2205, 2
70
2109, 10
9
2205, 3
71
Sunnyside
2109, 5
10
2205, 4
72
Hartshorn House #20
2109, 7
11
2205, 5
73
Hartshorn House #21
2109, 8
12
2203, 1
74
Hartshorn House #45
2109, 9
13
2203, 4
75
Hartshorn House #47
2109, 11
14
2203, 6
76
Hartshorn House #41
2108, 5
15
2203, 8
77
Hartshorn House #39
2108, 6
16
Hartshorn House #67
2203, 5
78
Hartshorn House #22
2104, 1
17
Hartshorn House #54
2203, 7
79
Hartshorn House #31
2104, 3
18
2202, 9
80
Hartshorn House #19
2104, 6
19
2202, 1
81
The Last Resort
2104, 8
20
Berryfield
2202, 10
82
2104, 11
21
Hartshorn House #24
2202, 11
83
Hartshorn House #73
2104, 12
22
2202, 6
84
Hartshorn House #60
2104, 14
23
2202, 2
85
2103, 6
24
2201, 1
86
Hartshorn House #77
2103, 5
25
Hartshorn House #72
2201, 3
87
Hartshorn House #76
2103, 7
26
2201, 5
88
Little Cote
2103, 14
27
2201, 8
89
Hartshorn House #38
2104, 2
28
Hartshorn House #58
2202, 3
90
1603, 2
29
Christ Church
2206, 1-2
91
Hartshorn House #82
1603, 3
30
2207, 1
92
Hartshorn House #33
1603, 4
Hartshorn House
31
2207, 2
93
1603, 5
unnumbered
32
2207, 3
94
Hartshorn House #28
1603, 8
33
2207, 6
95
Sunset Cottage
1603, 6
34
2207, 8
96
1604, 31
35
2208, 2
97
1604, 2
36
2208, 6
98
Ardwyn
1604, 3
37
2208, 7
99
1604, 34
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TABLE 2-2: INDEX OF HISTORIC BUILDINGS WITHIN SHORT HILLS HISTORIC
DISTRICT
Index
Name
Block, Lot
Index
Name
Block, Lot
38
2208, 10
100
Hartshorn House #49
1604, 36
39
Hartshorn House #343
2208, 8
101
1501, 11
Old Christ Church
40
2209, 4
102
Hartshorn House #1
1501, 2
Rectory
41
Hartshorn House #78
2209, 8
103
1502, 33
42
Hartshorn House #80
2209, 6
104
3003, 6
43
2210, 1
105
Hartshorn House #75
3003, 11
44
2210, 2
106
3004, 4
45
2210, 8
107
The Close
3004, 2
46
Montview
2210, 10
108
Hartshorn House #26
3004, 1
47
2111, 2
109
3005, 9
48
2111, 4
110
3104, 5
49
2111, 5
111
Hartshorn House #70
3104, 15
50
2111, 6
112
Hartshorn House #79
3104, 3
51
2111, 7
113
3103, 1
52
2111, 8
114
Stewart Eastate
3103, 5
53
2111, 10
115
3103, 28
54
2111, 11
116
3103, 30
55
2111, 12
117
3103, 31
56
2111, 13
118
3102, 5
57
2111, 14
119
Charlecote
3102, 4
58
2111, 18
120
3305, 3
59
Hartshorn House #29
2111, 28
121
Stoneacre
3306, 4
60
Hartshorn House #7
2111, 27
122
Greystone Cottage
2111, 31
61
2110, 5
123
2111, 9
62
The Chalet
2110, 9
The historic buildings identified in the Wyoming Historic District are shown on the Civic
Districts and Historic Places Map (Appendix A, Map A-3) and further described in Table 2-3
below.
TABLE 2-3: INDEX OF HISTORIC BUILDINGS WITHIN WYOMING HISTORIC
DISTRICT
Index
Name
Block, Lot
Index
Name
Block, Lot
1
201, 15
40
303, 6
2
204, 3
41
Canterbury Keys
303, 8
3
204, 5
42
303, 10
Old Wyoming School
4
204, 7
43
303, 11
House
5
Lynn Regis
204, 11
44
303, 13
6
205, 5
45
Eastover
304, 1
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TABLE 2-3: INDEX OF HISTORIC BUILDINGS WITHIN WYOMING HISTORIC
DISTRICT
Index
Name
Block, Lot
Index
Name
Block, Lot
7
205, 6
46
Princess Gate
304, 2
8
205, 7
47
Greylingham
304, 3
9
205, 10
48
304, 5
10
205, 21
49
304, 9
11
205, 22
50
304, 11
12
206, 3
51
304, 13
13
206, 6
52
304, 15
14
206, 7
53
304, 16
15
206, 10
54
304, 18
16
206, 13
55
306, 1
17
207, 2
56
306, 6
18
The Knoll
301, 6
57
306, 7
19
301, 7
58
3076, 9
20
301, 8
59
307, 5
21
301, 9
60
307, 6
22
301, 10
61
307, 7
23
301, 11
62
307, 13
24
Clemantis Cottage
301, 13
63
307, 14
25
301, 14
64
307, 15
26
302, 3
65
307, 16
27
302, 4
66
307, 18
28
302, 6
67
308, 2
29
302, 7
68
308, 3
30
302, 8
69
308, 4
31
302, 9
70
308, 8
32
302, 10
71
308, 9
33
302, 11
72
308, 19
34
Rabbit House
302, 15
73
308, 20
35
302, 16
74
308, 21
36
302, 17
75
308, 22
37
303, 3
76
309, 1
38
303, 4
77
309, 2
39
303, 5
In addition to the sites considered for listing, Millburn Township contains many 18 th and 19th
century sites and structures of potential historical significance. The Millburn Township Master
Plan Historic Preservation Plan Element (revised December 1997) identifies many historic sites
and residences in Millburn Township that predate 1900 and are not located in the presently
designated historic districts described above (see Table 2-4 below). The historic sites or districts
are grouped by neighborhoods.
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TABLE 2-4: HISTORIC BUILDINGS IN MILLBURN TOWNSHIP PRE-DATING 1900
AND NOT LOCATED IN PRESENTLY DESIGNATED HISTORIC DISTRICTS
Block,
Date of
Location
Name of Structure
Lot
Structure
Downtown and Main Street
25 Church Street
802, 20
1860-1872
119 Main Street
803, 01
1857
St. Stephen’s Church
135 Main Street
803, 01
1869
St. Stephen’s Rectory
215 Main Street
903, 23
1800-1830
253 Main Street
1001, 16
1800-1830
298 Main Street
1005, 05
1800-1830
307 Main Street
1003, 03
1800-1830
318 Main Street
1005, 07
1860-1872
155 Millburn Avenue
401, 05
c. 1730
Hessian House
380 Millburn Avenue
801, 07
1800-1830
393 Millburn Avenue
1211, 02
1873-1881
400 Millburn Avenue
1102, 10
1860-1872
402 Millburn Avenue
1102, 11
1860-1872
404 Millburn Avenue
1102, 12
1860-1872
406 Millburn Avenue
1102, 13
1860-1872
408 Millburn Avenue
1102, 14
1860-1872
412 Millburn Avenue
1102, 15
1860-1872
431 Millburn Avenue
1208, 02
1800-1830
Bodwell House
451 Millburn Avenue
1712, 25
1873
St. Stephen’s Cemetery House
17 Rector Street
803, 24
1860-1872
31 Rector Street
803, 20
1860-1872
39 Rector Street
803, 18
1860-1872
130 Spring Street
1102, 07
1860-1872
132 Spring Street
1102, 08
1860
First Baptist Church
12 Taylor Street
802, 04
c. 1859
Neighborhood House
18 Taylor Street
802, 06
1860-1872
26 Taylor Street
802, 08
c. 1859
28 Taylor Street
802, 09
1860-1872
Old Short Hills Road & Vicinity, South of Parsonage Hill Road
33 Brooklawn Drive
1401, 24
1873-1881
5 Brookside Drive
1303, 03
1882-1890
9 Brookside Drive
1303, 05
1873-1881
11 Brookside Drive
1303, 06
c. 1859
13 Brookside Drive
1303, 07
c. 1859
26 Crescent Place
1605, 20
1882-1890
Carriage House, Hartshorn Estate
4 Farley Road
1402, 12
c. 1750
Farley Farm House
285 Glen Avenue
1403, 17
c. 1750
5 Hillside Avenue
1505, 07
c. 1875
72 Hillside Avenue
1506, 32
c. 1890
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TABLE 2-4: HISTORIC BUILDINGS IN MILLBURN TOWNSHIP PRE-DATING 1900
AND NOT LOCATED IN PRESENTLY DESIGNATED HISTORIC DISTRICTS
Block,
Date of
Location
Name of Structure
Lot
Structure
115 Hobart Avenue
1502, 04
c. 1881
Old Short Hills Road & Vicinity, South of Parsonage Hill Road (continued…)
51 Old Short Hills Road
1506, 17
1834
54 Old Short Hills Road
1302, 09
1873-1881
58 Old Short Hills Road
1302, 08
1882, 1890
59 Old Short Hills Road
1506, 18
c. 1810
74 Old Short Hills Road
1301, 19
1700’s
83 Old Short Hills Road
1505, 10
c. 1859
93 Old Short Hills Road
1505, 12
1873-1881
94 Old Short Hills Road
1301, 15
1882-1890
105 Old Short Hills Road
1505, 13
c. 1859
140 Old Short Hills Road
1401, 12
1874
149 Old Short Hills Road
2306, 10
1882-1890
Northeast Short Hills, North of Parsonage Hill Road
12 East Hartshorn Dr
2501, 08
1872
Hack Estate
18 Fox Hill Lane
2805, 06
1873-1881
Carriage House, Hack Estate
20 Fox Hill Lane
2805, 07
1873-1881
Gardener’s Cottage, Hack Estate
60 Great Hills Road
4102, 11
c. 1859
72 Great Hills Road
4102, 07
c. 1859
285 Old Short Hills Rd
2804, 02
1831-1859
7 Parsonage Hills Road
2405, 04
1873-1881
White Oak Ridge Road and Parsonage Hill Road, West of Hartshorn Drive
1040 Morris Turnpike
5201, 20
c. 1730
Spruce Knoll
200 Parsonage Hill Road
3802, 08
1831-1859
289 Parsonage Hill Road
4901, 02
1871
White Oak Ridge Chapel
431 Parsonage Hill Road
5403, 01
1700’s
Morehouse House
451 Parsonage Hill Road
5403, 01
1831-1859
461 Parsonage Hill Road
5403, 01
1700’s
210 White Oak Ridge Rd
3603, 27
c. 1750
363 White Oak Ridge Rd
4901, 03
1800-1830
Nicholas Parsil House
379 White Oak Ridge Rd
4902, 11
c. 1709
Thomas Parsil House
402 White Oak Ridge Rd
4903, 20
1860-1872
409 White Oak Ridge Rd
4901, 17
c. 1870
423 White Oak Ridge Rd* 4901, 19
c. 1700
Parsil-Ross House
562 White Oak Ridge Rd
4603, 01
c. 1859
Notes:
* - Indicates structure has been demolished or is no longer present
Source: Millburn Township Master Plan Update, Background Studies, Master Plan Elements.
Adopted February 27, 1991, Housing Element Updated December 1997 by the
Township of Millburn Planning Board. Prepared by Queale & Lynch, Inc. (Yardley,
PA).
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3.0

CLIMATOLOGY

Regional and global climatologic features, such as temperature fluctuations and precipitation
levels, influence wildlife and plant communities, crop selection and yields, soil formation,
wetlands and floodplains and energy use. As global climate change becomes increasingly
publicized in the media, the general public is becoming interested in climate influence on
ecological systems, as well as its influence on quality of life and the economy. This section
discusses climatologic characteristics of Essex County and of the northeastern region, and
evaluates how these characteristics influence the county’s ecology, energy use, and quality of
life.
3.1

Regional and Local Climate

The Office of the New Jersey State Climatologist (OSCNJ) indicates that New Jersey
experiences a significant variation in temperature between the summer and winter months and
large daily and day-to-day fluctuations. In the winter, New Jersey’s climate is influenced by the
semi-permanent high pressure that forms over Canada and the northern Great Plains. Strong
surges of cold air borne on prevailing winds from the northwest drag cold polar air masses to the
southeast over the eastern United States. Storm centers often accompany these cold polar masses
of air. In spring, the high pressure over Canada weakens and a Bermuda high develops over the
Atlantic Ocean. The clockwise flow around this high pressure system results in prevailing winds
from the south and southwest, carrying moist tropical and maritime air from the Gulf of Mexico
and the Caribbean. In autumn, the Bermuda high weakens and retreats to the south. During this
transition period, New Jersey often experiences mild and tranquil weather as weak high pressure
moves slowly southeast from Canada. The winter circulation pattern slowly becomes
reestablished by December as winter weather conditions arrive.
In spite of New Jersey’s small size (7,836 square miles), New Jersey has relatively diverse
climatic conditions across the State. The Office of the State Climatologist identifies five distinct
climate zones in New Jersey: The Northern; Central; Pine Barrens; Southwest; and Coastal.
Each region’s geology and elevation, distance from the Atlantic Ocean, and prevailing
atmospheric flow patterns can produce distinct variations in the daily weather among the Zones.
Millburn Township is located within the Central Climate Zone.
The Central Zone has a northeast to southwest orientation, running from New York Harbor and
the Lower Hudson River to the great bend of the Delaware River in the vicinity of Trenton. The
region is marked by higher levels of pollutants associated with industry and increased
automobile traffic as compared to rural areas within the State. Concentrations of buildings and
paved areas within these areas tend to retain heat, creating slightly warmer ambient temperatures
than surrounding rural areas. Referred to as “heat islands,” these warm zones occur frequently
within the urbanized parts of the Central Climate Zone (OSCNJ 2009).
  
The northern edge of the Central Climate Zone often serves as a boundary between freezing
precipitation and rain during the winter. The Central Zone tends to have 15-20 days above 90
degrees Fahrenheit (F) in the summertime; generally half as many as in areas south of this zone
(OSCNJ 2009). Nearby municipalities within the Northern climate Zone would be expected to
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have slightly lower temperature averages, slightly increased snowfall and freezing rain amounts,
decreased growing season length, and some differences in energy consumption patterns (cooling
and heating degree days).
The National Weather Service’s Cooperative Observer Program (COOP) provides weather and
climate data through weather stations nationwide. The data provided in Table 2 represent mean
climate data from 1931 to 2013 (partial) for the Canoe Brook Climate Station, which is located at
the outfall of Canoe Brook Reservoir 2 on the western side of Millburn Township.
TABLE 3-1: MEAN CLIMATE DATA FOR CANOE BROOK WEATHER STATION
(COOP ID 281335) 1931 – 20131
Condition
Mean Temp.
( F)2
Mean Max.
Temp ( F)2
Mean Min.
Temp. ( F)2
Mean Precip.
(in.)2
Mean
Snowfall (in.)2

Jan

Feb

Mar

Apr

May

Jun

28.5 30.1

38.8

49.3

59.4

68.7 73.7 72.1 64.6 53.5 43.2 32.7

38.6 40.6

49.4

61.4

72.0

80.8 85.7 83.8 77.0 66.2 54.3 42.4

18.4 19.5

28.1

37.4

47.0

56.7 61.6 60.3 52.6 40.7 32.2 22.8

3.56 2.94

4.23

4.10

4.23

4.24 4.59 4.82 4.63 3.90 4.11 3.94

7.7

4.8

0.5

0.0

0.0

9.1

Jul

0.0

Aug

0.0

Sep

0.0

Oct

0.0

Nov

0.7

Dec

4.9

Annual
50.9
(avg.)2
62.4
(avg.)2
39.4
(avg.)2
49.5
(total)
28.7
(total)

Notes:
1
Source: http://climate.rutgers.edu/stateclim_v1/monthlydata/index.php (last updated March 2013).
2
Preliminary data not used to calculate monthly mean values.

Additional information from Office of the State Climatologist, Rutgers University
http://climate.rutgers.edu/stateclim_v1/monthlydata/index.php.
As with other locations within the region, rainfall tends to be fairly evenly distributed with a
mean of 4.13 inches of precipitation per month. Snow is generally distributed over six (6)
months of the year with the greatest monthly totals typically occurring in January and February.
Appendix C contains detailed monthly temperature averages for the Canoe Brook Weather
Station from 1931 to 2013.
3.2

Global Climate Change

Global climate change primarily resulting from the human related release of heat trapping
emissions, particularly from the combustion of fossil fuels and the destruction of forests, has
been accepted as credible by the scientific community at large and by major world governments
[Intergovernmental Panel on Climate Change (IPCC) 2007]. Human activities that result in the
emission of certain gasses, including water vapor, carbon dioxide, methane, particulate matter
and trace gasses, contribute to the phenomenon known as the greenhouse effect. The greenhouse
effect is the condition in which certain gasses in the lower atmosphere trap solar radiation and
heat, resulting in a rise in atmospheric temperature.

Millburn Township ERI

22

Although the greenhouse effect is in part a naturally-occuring process that is vital for stabilizing
the earth’s temperature, human-related increases of atmospheric carbon dioxide and other gasses
have enhanced the greenhouse effect. Concentrations of carbon dioxide, a major greenhouse gas,
have risen from 280 parts per million (ppm) prior to the industrial revolution to concentrations of
approximately 370 ppm today [National Climatic Data Center (NCDC) 2012]. This change
represents an atmospheric carbon dioxide increase of over 30 percent during this period.
In New Jersey, long-term data documents an increase in average temperature and a rise in sea
level that is consistent with observed and predicted global trends (NJDEP 2008a). A more rapid
acceleration of warming has occurred in the last fifty years (Bates et al, 2008). These rates of
warming have been identified in the lower and mid-troposphere layers of the atmosphere as well
as at the earth’s surface (Bates et al. 2008).
Data indicate that the Northeast has become warmer and wetter over the last century and
particularly since 1970, at a rate of 0.45 F per decade. Although it is difficult to document the
changes in the number of frost-free days in the Northeast, the growing season has increased since
1980 by approximately one week nationally with greater increases in the western U.S. than in the
eastern U.S. Average annual precipitation has increased by 0.4 inches over the last century with
increases in very heavy daily precipitation and decreases in the percent of precipitation falling as
snow (Perschel et al. 2007). Carbon dioxide emissions due to human activity are projected to
further increase global temperatures by 2.5 F to 10.4 F over the period of 1990 to 2100. Global
mean sea level is likely to rise an additional 4 to 35 inches over the same period (NJDEP 2008a).
In general, global climate change (specifically increase in ambient temperature) has resulted in
more frequent very hot days; longer growing seasons; an increase in unstable weather and heavy
downpours; decreased snow and increased winter rain precipitation; reduced snowpack; earlier
break-up of winter ice and earlier spring snowmelt. These freeze pattern changes result in earlier
peak river flows, rising sea surface temperatures, and rising sea level. These dramatic climaterelated changes, which are projected to continue for the region, could significantly alter the
region’s economy, landscape, character, and quality of life. Rising ambient temperatures are
also expected to have direct and indirect impacts to human health, natural ecosystems,
agriculture, and water supply in New Jersey. Cities that are subject to heat island effect (see
Section   3.3   below)   may   see   as   many   as   30   ≥100 F days in a single summer (NOAA 2009).
Various agricultural and natural resource industries, such as fisheries, may be negatively
impacted by disease and biome and vegetation community shifts (NOAA 2009).
3.3

Heat Islands

Heat Island phenomena occur in cities and urban areas containing large amounts of concrete,
asphalt and other solar energy-absorbing materials. These urban areas tend on average to be
several degrees F warmer than surrounding areas. The heat island effect occurs in the Newark
Metropolitan Area, where a temperature difference compared to surrounding areas may increase
to 10.62 degrees F during the summer period (Solecki 2004). The Newark Heat Island is part of
a regional effect that includes the boroughs of New York City, Hoboken and Jersey City
(Rosenzweig et al. 2005). Emissions of air pollution from power plants, industrial processes and
vehicles contribute to the intensity of heat islands by increasing the absorption of radiation in the
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lower atmosphere (Taha 1997). Heat islands contribute to higher costs and energy use through
increased reliance on air conditioning; and contribute to increased heat related discomfort; illness
such as asthma; and mortality (Rosenzweig et al. 2005).
Cities and individual neighborhoods are developing strategies to combat climate change and
energy inefficiency. Recommended activities include energy efficiency strategies; utilizing light
colored, as opposed to dark colored, materials for structures, such as large area roofs (Solecki
2004); creating green roofs covered with herbaceous plants (Essex County Environmental Center
in Roseland); and initiation of shade tree-planting programs. Combining these activities creates
an ecological infrastructure within a city that may reduce heat island effect (Rosenzweig et al.
2005) and reduce energy costs. Implementation of these activities contributes to decreased
greenhouse emissions from energy savings and reductions in ozone, one of the more common
urban atmospheric contaminants (Solecki 2004).
3.4

Sustainability Initiatives

Millburn Township has several initiatives that utilize strategies to combat climate change and to
increase energy efficiency. The Millburn Township Green Team was established in October
2009 in support of the Sustainable Jersey Certification Program. Sustainable Jersey is a
certification program for municipalities in New Jersey that want to go green, save money, and
take steps to sustain their quality of life over the long term. New Jersey is the first state in the
nation to have a comprehensive sustainability program for communities that links certification
with strong state and private financial incentives, and a fully resourced program of technical
support and training (Sustainable Jersey 2012). Launched in 2009, Sustainable Jersey is a
nonprofit, nonpartisan organization that provides tools, training and financial incentives to
support and reward communities as they pursue sustainability programs. For more information,
go to http://www.sustainablejersey.com/
Millburn Township proudly became a Sustainable Jersey Bronze Certified municipality in 2010.
The Township registered with Sustainable Jersey with the intent to take the required actions to be
certified as "Sustainable" in accordance with the requirements of the program. Millburn was
awarded Bronze certification in 2010 and again in 2013. The Township will continue to work
towards achievingSilver certification status with the next certification.
While working toward Bronze Certification as a sustainable community, the Township
developed and enacted a Tree Canopy goal for expanding and protecting municipal tree canopy
cover. The Sustainable Jersey program indicates that the Tree Canopy Goal “should identify the
municipality’s current canopy coverage and identify a specific municipal tree canopy goal.
American Forests recommends areas east of the Mississippi River maintain an average tree cover
of 40%.” They further recommend “a tree cover goal of 50% for suburban residential zones,
25% for urban residential zones, and 15% for central business districts. These are general
guidelines and canopy goals should also take into account the climate, geography, land cover,
and land use patterns of each municipality.” According to the 1990 U.S. Department of
Agriculture Forest Service report, entitled “Connecting People with Ecoystems in the 21 st
Century: An Assessment of Our Nation’s Urban Forests,” the present tree canopy of Millburn
Township is 41.6% (Benes 2010).
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In June 2010, the Millburn Township EC requested that the Shade Tree Advisory Board establish
a Tree Canopy Goal of 45% by the year 2015 for the Township (Benes 2010). Although the
Shade Tree Advisory Board does not believe increasing the tree canopy goal is necessary since
the Township has a well-established and healthy tree resource, as well as dedicated and natural
resource committed residences, the Board has no issues the EC’s wish to increase the Tree
Canopy Goal from 41.6% to 45% (Doty 2010).
Please see Section 1.2 above for information about the Millburn Township Environmental
Commission.

Millburn Township ERI

25

4.0

GEOLOGY

Natural forces, including glaciations, erosion, sedimentation, fluvial processes, and freeze/thaw
cycles interact with the outcropping geology and drastically influence environmental conditions.
Understanding the underlying geology of a site is critical to understanding the nature of
ecosystems. Regional hydrology, topography and slope development, development of soils,
vegetation and wildlife are all heavily influenced by the underlying geology (Swanson et al.
1988).
The friability (ability to crack) and permeability of bedrock influence the volume and quality of
groundwater recharge and release (USGS 2005a). Geologic formations provide the parent
material for soil development and thus influence the physical and chemical characteristics of soil,
such as texture and pH (Swanson et al. 1988). The geological process that occur, including
tectonic plate shifts, volcanic eruptions, and weathering rates of bedrock material result in slopes,
mountains, valleys, caves, outcrops, and other topographic characteristics. The resultant
hydrological, soil and topographic conditions all influence the nature of the associated vegetation
communities (Swanson et al. 1988). Due to the close interrelationship between geology and
aquifers, both subjects are considered in this chapter.
4.1

Physiography

Physiography is the relationship between a particular location and its underlying regional
geology. New Jersey includes four major physiographic provinces: the Ridge and Valley,
Highlands, Piedmont and the Atlantic Coastal Plain. Millburn Township is located within the
Piedmont Physiographic Province (see Appendix A, Map B-1). The Piedmont Province is a
1,600 square mile area situated in northern and central New Jersey between the Highlands and
Atlantic Coastal Plain. In New Jersey, the province underlies the counties of Essex, Hudson,
Union, Hunterdon, and Somerset, most of Bergen, and parts of Mercer, Middlesex, Morris, and
Passaic. The Piedmont is characterized by gently rolling plains, 200 to 400 feet in elevation, and
by the crescent-shaped Watchung Mountains, 450 to 900 feet in elevation (Wolfe 1977). The
rocks underlying the plains are primarily shale with siltstones and sandstones occurring
infrequently, and the mountains are composed of basalt flows. Glacial deposits overlie the
surface throughout the area.
The topography of Millburn, which has been shaped by the hardness of its underlying rocks and
the erosion and sedimentation of the glaciers and waters in the Quaternary Period, is typical of
the Piedmont Physiographic Province (see Appendix A, Map B-5 and B-6). The plains are
separated by a series of erodible ridges (NJDEP 2006). Mildly folded and faulted sedimentary
rocks of Triassic and Jurassic age (240 to 140 million years old) comprise the Piedmont valleys
while Jurassic age igneous rocks comprise ridge areas within the formation. Six (6) of these
alternating bands of igneous and sedimentary formations form the bedrock of Millburn Township
(see Section 4.2 below). The lowest elevation in Millburn is less than 100 feet above sea level
along the Rahway River, and the highest elevation, on the top of the First Watchung Mountain, is
over 550 feet (USGS 1981).
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Varying soil types have developed in the Piedmont as a result of glacial influences of the parent
bedrock material occurring at various periods. The soils formed from Millburn’s parent material
are discussed in Section 5.
4.2

Stratigraphy and Surface Formations

Millburn Township is shaped by its underlying bedrock (see Appendix A, Map B-2). There are
two types of rock that underlie the Township, the sedimentary rocks of what was once known as
the Brunswick Formation, and the igneous basalt flows that underlie the Watchung Mountains,
known as the Watchung Basalt. Both the Brunswick Formation and Watchung Basalt are part of
the Newark Group, which was formed during the Triassic and Jurassic Periods.
The Brunswick Formation, named for its outcroppings along the Raritan River at New
Brunswick, consists primarily of interbedded brown, reddish-brown, and grey shale; sandy shale;
sandstone; and some conglomerate, a mixture of sand and gravel that become rock under great
pressure. This formation can be further subdivided into the Passaic (Jtrps), Feltville (Jf), and
Towaco (Jt) Formations (see Appendix A, Map B-2). These Formations are sedimentary rocks
that were deposited about 200 million years ago during the Triassic Period in shallow waters,
with intervals of bare mud flats indicated by fossil rocks found containing ripple marks, mud
cracks, raindrop impressions, and reptile footprints. The original sediments were deposited in
deeply eroded basins upon folded and faulted Paleozoic and Precambrian rocks, which were
formed when algae and bacteria first appeared on our planet. The Passaic Formation (Jtrps)
consists mainly of interbedded sandstones and siltstones (Kummel 1940). The thickness of the
formation between the Sourland Mountain and Sand Brook syncline is about 3,500 meters, or
11,483 feet (USGS 2013a).
The Watchung Basalt or traprock of the Newark Group consists of three successive outpourings
or extrusions of lava, which interbedded or were inserted into the shale and sandstone of the
previously deposited Brunswick Formations. These lava flows, which occurred approximately
175 million years ago at the end of the late Triassic or early Jurassic Periods, formed the
Watchung Mountains.
Portions of both the First and Second Watchung Mountains form parallel ridges in Millburn
Township with heights averaging 500 feet and valleys averaging 200 feet above sea level. The
lower part of the Orange Mountain Basalt (Jo), which composes the First Watchung Mountain or
South Mountain in Millburn, is 600 to 650 feet thick. The Preakness Basalt (Jp) in the Second
Watchung Mountain varies from 750 to 900 feet thick. A small portion of the Third Watchung
Ridge, also known as Hook Mountain Basalt (Jh), occurs in the northwestern corner of Millburn.
Between the First and Second Watchung Mountains lies the Feltville Formation (Jf), which is
composed of conglomerate. The underlying sediment to the west of the Second Watchung
Mountain is the Towaco Formation (Jt), a mix of sandstone, siltstone, silty mudstone, and
carbonaceous limestone.
During the 60-70 million years of erosion in the Tertiary Period, between the time when the
Watchung Mountains were formed and the when the ice ages of the Pleistocene Epoch began,
water gaps formed valleys in the ridges of the Watchung Mountains in Millburn. Some
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geologists believe that a river flowed southward through one of these valleys crossing the Second
and First Watchung Mountains at Summit and Millburn, entering the ocean near Raritan Bay,
south of Staten Island. Geologists suspect this gap could have been an ancestral course of the
Hudson River, subsequently closed by glacial debris of sand, silt, gravel, clay, and boulders. Its
border can be traced from Summit to the base of First Watchung Mountain at Locust Grove in
Millburn. The present valley between the First and Second Watchung Mountains contains
mostly sand and gravel drift averaging 100 feet, being thickest in the valley west of the West
Branch of the Rahway River. Sand and gravel deposits are thin east of the West Branch of the
Rahway River because the bedrock of the Passaic Formation is shallow and located only 30 to 50
feet below the valley floor.
Above the bedrock of Millburn Township are glacial deposits of clay, sand, silt, and boulders
that were deposited during the Pleistocene Epoch ice ages, especially during the last stage of the
Wisconsin Glaciation. Glaciation first erodes surfaces, then builds up areas by depositing debris
and water from melting ice. Some depressions, called "kettles," result from ice blocks melting
after a glacier recedes. An example of a kettle is the Devil’s Punch Bowl in the Hartshorn
Arboretum. See Appendix D, Photograph C, for a photograph of a kettle at the Hartshorn
Arboretum.
When the Wisconsin Glacier ended its southward advance in New Jersey, the melting ice and
meltwaters deposited debris averaging 150 feet in depth. This debris blocked the Passaic River
exit in the Short Hills gap to the south and the combined waters filled this large basin to form the
now extinct Glacial Lake Passaic. At its largest, the lake was about 30 miles long, 8 to 10 miles
wide, and had a maximum depth of 240 feet. Some of the shoreline features can be traced from
the Second Watchung Mountain at South Orange Avenue to Summit. When the retreating
glacial ice opened up an outlet at Little Falls and Paterson, the lake drained and exposed the
glacial debris of sand and gravel, which averages 160 to180 feet deep. The remaining sand and
gravel created underground water storage areas, known as "aquifers," which presently provide
Millburn Township with its water supply (see Section 4.3 below).
As a result of glacial action, much of the Passaic Formation shale was crushed to a fine powder
clay, and sandstone was ground to sand. More resistant rock remained as stones and boulders.
The glacial drift formed kames, which are steep-sided, winding or branching ridges formed by
stream deposits, sometimes under glaciers. In Millburn, there are two kames near the Springfield
Township boundary.
Sediments of sand and gravel of the Recent Epoch of the Quaternary Period (10,000 years ago to
the present) are found adjacent to the Rahway River branches, the Passaic River, and Canoe
Brook. These alluvial fans and plains of sand and gravel were deposited by glacial streams. The
southernmost advance of the glacier resulted in areas of irregular and complex land surface
contours caused by 100 to 150 feet of debris melting out of glacial ice. Many roads in Short
Hills follow the hills and hollows created by the glacier's terminal moraine. Thus, the name
"Short Hills" describes land surfaces. The sediments left atop the bedrocks in Millburn
Township after the retreat of the Wisconsin Glaciations are depicted on Map B-3 (see Appendix
A) and described in Table 4-1 below. The depths of these glacial sediments are depicted in
Appendix A, Map B-4.
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TABLE 4-1: SEDIMENTS DEPOSITED DURING THE QUATERNARY PERIOD
Symbol

ct

Type of
Sediment

Description of Sediment

Hydrologic Character

Continuous
Till

Continuous till generally
greater than 20 feet thick; silty
till forms on basalt.

May be a local unconfined
aquifer where thick and sandy;
in the Millburn area of the
Passaic basin, till overlies
productive aquifers.

d

Sand and gravel deposited as
Deltaic and
deltas and fans in glacial lakes,
Lacustrinewhich may be as much as 200
Fan Deposits
feet deep.

dt

Thin Till and
Rock
Outcrop

Discontinuous till generally
less than 20 feet thick with
numerous bedrock outcrops

No significant surficial aquifer
overlying bedrock.

f

Fluvial
Deposits

Sand and gravel deposited on
plains in valleys not occupied
by glacial lakes.

Unconfined aquifer where
sufficiently thick or where
connected to surface water.

fl

Fluvial over
Lacustrine
Deposits

Fluvial sand overlying lakebottom sand, silt and clay,
which overlies lacustrine-fan
sand and gravel, which may be
as much as 250 feet thick.

Upper layer may be an
unconfined aquifer; middle
layer is a confining layer; lower
level may be a productive
confined aquifer.

ic

Ice-Contact
Deposits

Sand, gravel, and sandy,
bouldery diamict forming
hummocky topography, which
may be as much as 200 feet
deep.

Unconfined aquifer where
sufficiently thick; may be
recharge areas for confined
buried valley aquifers.

l

LakeBottom
Deposits

Silt, clay, and fine sand
deposited on the bottoms of
glacial lakes, which may be as
much as 250 feet thick.

Underlain by productive
aquifers in places.

Morainic
Deposits

Till, sandy diamict, and minor
sand and gravel deposited as
ridges and knolls along former
ice margins

May be a local unconfined
aquifer where thick; productive
confined and semi-confined
aquifers may occur beneath
morainic deposits in places.

m

Source: 2005 Millburn Township Natural Resource Inventory
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Unconfined aquifer where
sufficiently thick; may be
recharge areas for confined
buried valley aquifers.

4.3

Aquifers and Hydrogeology of Recharge Areas

An aquifer is defined as a saturated permeable geologic unit that can transmit significant
quantities of water under ordinary hydraulic gradients. The most common aquifers are those
geologic formations that have relatively high hydraulic conductivity values, such as
unconsolidated sands and gravels, permeable sandstones and limestones, and heavily fractured
sedimentary, volcanic and crystalline rocks. The aquifers within Millburn Township include
both surface aquifers and bedrock aquifers (see below). Bedrock aquifers tend to be large,
deeper aquifers existing within fractured bedrock. Surface aquifers are shallow (typically less
than 200 feet thick) glacial deposits comprised of sands, silts, clays and gravels containing
various quantities of water. Most of these sand and gravel aquifers were laid down in valleys by
the Wisconsin Glacier during the Pleistocene and then “confined” when covered by lake clay,
silt, or glacial till. These aquifers are known as the Buried Valley Aquifer Systems of the
Central Passaic River Basin. Portions of the Canoe Brook, Slough Brook, and Southern
Millburn Buried Valley Aquifers underlie Millburn Township. The only area in Millburn where
storage of groundwater is limited is atop the hard basalt rocks of the Watchung Mountains.
Various aquifers have different well yields (amount of water a well can provide) depending on
characteristics of the aquifers. In New Jersey, well yields generally range from 1 to 3,000
gallons per minute (GPM). The New Jersey Geological Survey has assigned a well yield ranking
system for the aquifers of the State based on the findings of high capacity wells. The aquifers
are ranked from A to E depending on GPM yield.
The aquifer ranks are as follows:
  
  
  
  
  

A – Greater than 500 GPM
B – Greater than 250 GPM to 500 GPM
C – Greater than 100 GPM to 250 GPM
D – 25 to 100 GPM
E – Less than 25 GPM

Each county's yield data were analyzed and ranked based upon this ranking system. The
metadata for this ranking system is found at the NJDEP New Jersey Geological Survey website
at http://www.state.nj.us/dep/njgs/geodata/dgs07-1/readme.htm. It is important to consider that
the well yield data collected for this ranking system is from high capacity wells and does not
represent all wells located within the aquifer. High capacity wells are often created after
thorough hydrologic and geologic investigations and may be installed near surface waters that
contribute to well-yields totals (Mulhall and Demicco 2004).
Aquifer yields are often related to the amount and impact of weathering on bedrock. Weathering
increases fracture sizes between rocks and the amount of water storage and transmission through
these rocks depends on the separation distance between fractures. Fracture separations may
range from several inches in some types of rocks to several feet in others (Mulhall and Demicco
2004). Most weathering of rocks occurs near the surface of bedrock to 75 feet. Although
weathering may occur to 500 feet, most fractures providing high yield wells will be encountered
at depths of less than 150 feet.
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4.3.1

Confined and Unconfined Aquifers

Aquifers may be either confined or unconfined. Confined aquifers are situated above and below
a less permeable formations (called aquitards), confining the groundwater in the aquifer. The
aquifers nearest the ground surface (such as the unconsolidated surface aquifers) are generally
unconfined aquifers. An actively pumped well in an unconfined aquifer can draw down the
surface water table in the vicinity of the well when pumped, affecting nearby surface water
bodies (Freeze and Cherry 1979). Friable (broken) layers closest to the surface of the Brunswick
Aquifer (see below) are unconfined. The aquifer becomes more confined with depths below 50
feet; however, leakage between the large blocky rock confining units may occur in these
generally confined aquifer sections. Within Millburn Township, the public community wells are
in unconfined aquifers.
4.3.2

Recharge

In order for pumped aquifers to be sustained, they require sufficient recharge. Recharge is the
groundwater derived from a portion of precipitation that does not run off into streams or return to
the atmosphere through evaporation and transpiration. Factors that determine the amount of
water that infiltrates to the groundwater aquifer include the porosity and permeability of the
surface material; the slope of the land; the amount and kind of natural and artificial cover; and
the intensity and amount of precipitation. The aquifers underlying Millburn Township are
replenished by recharge from the surface of the land and by infiltration from floodplains
associated with the Passaic River and the East and West Branches of the Rahway River.
In Millburn Township, precipitation averages nearly 50 inches of water per year (Office of the
New Jersey State Climatologist 2013). On average, evapotranspiration returns about half of the
water to the atmosphere. The Chief Hydrologist of the United States Geological Survey (USGS)
notes that “effective land and water management requires a clear understanding of the linkages
between groundwater and surface water as it applies to any given hydrologic setting” (Hirsch
1998). These linkages are especially important in Millburn because some of the rain and snow
that falls on the Township becomes drinking water for the Township and other municipalities.
Millburn Township has a high dependence on groundwater; therefore, recharge of water is a
critical issue. As a means to maintain recharge, Millburn has developed a tree ordinance (1967
Code § 7-5-2; Ord. No. 26-80 § 1; Ord. No. 13-88 § 1) that protects trees on residential and
public property in the Township. Millburn maintains a full-time forester, who is charged with
enforcing these ordinances. To maintain the natural water resource base, wooded areas, such as
the South Mountain Reservation, the East Orange Water Reserve, and other tree-filled areas must
be preserved. Wooded areas have the highest recharge rates because the vegetation retains
stormwater and facilitates percolation into the ground. The New Jersey Geological Survey
(NJGS) has developed a method for evaluating ground water recharge in New Jersey, which
relies on estimating a soil-water budget, where the following equation applies:
Recharge = Precipitation - Surface Runoff - Evapotranspiration
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Graph 4-1 below shows how land use on a Haledon soil in Millburn impacts recharge. Haledon
soil is a common upland soil in Millburn on which many types of development have occurred
(Kruger 2005). More information on Haledon soil can be found in Section 5.4 and Table 5-2.
Graph 4-1: Effects of Land Use on Recharge Capacities
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Graph Source: Millburn Township Natural Resource Inventory (2005)

In 2004, the New Jersey Department of Environmental Protection (NJDEP) promulgated new
stormwater management rules for every municipality. Millburn has begun implementing its
Stormwater Management Plan developed from this State mandate. The plan offers strategies that
minimize the negative impacts of stormwater runoff on water quality, erosion and ground water
recharge and will contribute to maintaining recharge capabilities. Applicants must demonstrate
that stormwater management measures proposed for a site will “maintain 100 percent of the
average annual preconstruction ground water recharge volume for the site, or that the increase of
stormwater runoff volume from pre-construction to post-construction for the two-year storm is
infiltrated.”
4.3.3

Surface Aquifers

Millburn’s surface aquifers are late-Wisconsian post-glacial lake bottom sediments, till, morainic
deposits, and sand and gravel that lie above the bedrock and contain varying quantities of water.
Till within Millburn Township, specifically Rahway Till, consists of coarse sediments that were
deposited directly from glacial ice. Rahway till is generally less than 40 feet thick and contains
heterogeneous mixes of clayey to sandy silt with some to many pebbles and cobbles, and some
boulders. NJDEP data identifies tills through much of the western, northeastern, and eastern
portions of Millburn Township. Tills are generally poor yielding aquifers and the High Capacity
Aquifer Rank is D.

Millburn Township ERI

32

Glacial lake bottom deposits are approximately 200 feet thick and contain fine silt, clay, and fine
sand sediments. Glacial lake deposits are located within the western portions of Millburn
Township in the vicinity of the Passaic River and Canoe Brook Reservoir Numbers 1 and 2.
These sediments have the poorest aquifer capacity and therefore have a well yield rank of E.
Morainic deposits are located within the south-central portion of the Township. These deposits
occur in areas where Rahway Till forms morainic ridges and knolls, as much as 200 feet thick.
They were deposited directly from glacial ice along the terminal ice margin during the late
Wisconsinan glaciation. Morainic deposits are generally poor yielding aquifers with a well yield
rank of D.
The largest area of sand and gravel surrounds the Rahway River, including the East Branch, in
the eastern portion of the Township. A small area of sand and gravel is also located within the
south-central portion of the Township. Due to increased pore spaces between the materials;
loose unconsolidated sands and gravels tend to transmit greater quantities of water and therefore
often have greater well yields. Sand and gravel sediments are given a High Capacity Rank of B
by NJDEP.
According to NJDEP GeoWeb, the Township’s public community water supply wells within the
glacial sand and gravel deposits have pumping rates ranging from 100 to 1,400 GPM.
4.3.4

Bedrock Aquifers

Brunswick Aquifer
The Towaco, Feltville, and Passaic Formations within Millburn Township are associated with the
Brunswick Aquifer. This aquifer derives its name from its association with the Brunswick
Formation, currently known as the Passaic Formation (see Section 4.2). Aquifers within the
Newark Basin exist within the weathered joint and fracture systems of shales within the upper
200 to 300 feet (USGS 2005; Barksdale 1943). Piedmont formations, including shales,
sandstones, siltstones, mudstones, and diabase sills transmit water between fractures from faults,
joints or changes in the bedding planes (Mulhall and Demicco 2004). These sedimentary rocks
tend to have higher yields than the basalt and igneous/metamorphic aquifers. Fracture areas are
smaller and water availability lessens below 500 feet within these formations. The shale and
sandstone portions of the Brunswick Aquifer tend to be the most productive and contain wells
known to yield up to 1,500 GPM (Carswell and Rooney 1976). Intergranular spaces within the
aquifer and coarser grained sandstones also hold water (USGS 2005b). Within Millburn
Township, one public community well is located within the Brunswick Aquifer (Passaic
Formation – sandstone), which is approximately 140 feet deep with a pump rate of 350 GPM
(see Appendix A, Map A-4 - SSURGO Soil Series). The Brunswick Aquifer is given a High
Capacity Rank of “C” for well-yield by NJDEP. The water of the Brunswick Aquifer tends to be
fresh, slightly alkaline and hard in nature. The water is typically dominated by calcium
bicarbonate and may contain calcium sulfate waters associated with total dissolved solids
(NJDEP 1998).
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Basalt Aquifer
Bands of Jurassic basalt forming the Watchung Mountains run in a circular pattern extending
from Somerset northward through Essex to Bergen County. The basalt tends to be poorly
fractured and well yields are generally less than 100 GPM (Gill and Vecchioli 1965). Although
there are few records from this formation, Hook Mountain basalt has been found to also have
extremely low yields between 1 and 40 gpm with a median of 15 GPM and NJDEP gives the
Basalt aquifers a ranking of “D”. The water of basalt aquifers in New Jersey is normally fresh,
calcium bicarbonate water; slightly to highly alkaline; and non-corrosive and hard (NJDEP
1998).
4.4

Potable Water Supply

Water systems are classified as community or non-community systems. Community water
systems contain at least 15 service connections used by year round residents, or regularly serve at
least 25 year round residents. Examples of community water systems include municipallyowned water systems, mobile home communities, privately-owned water systems that have their
own well(s) or surface water intake(s) (NJDEP 2004a). New Jersey American Water Company
supplies public community water to the municipality. Information on the source of water for all
municipalities in New Jersey is available through the NJDEP’s Division of Water Supply Source
Water Assessment Program (www.nj.gov/dep/swap).
A public non-community water system is a public water system used by individuals other than
year round residents for at least 60 days of the year. Non-community water systems may serve
transient or non-transient populations. If the water system serves the at least 25 of the same
persons over a six (6) month period during the year, the system is considered non-transient.
Examples typically include systems for schools, factories, and office buildings that have their
own well(s) or surface water intake(s). A transient non-community water system is a system that
is active at least sixty days of the year, but does not serve the same population during that time
period. Rest stop areas, restaurants, and motels are examples of transient population entities that
may utilize noncommunity wells or systems (NJDEP 2004a).
Potable water is supplied to Millburn Township by the New Jersey American Water Company,
which also provides water to many other New Jersey municipalities. In Essex, Passaic,
Somerset, and Union Counties, the water delivered by New Jersey American Water Short Hills
System, which in 2003, served approximately 17,490 people within the Township. The potable
water supplied by the Short Hills System comes from a blend of sources that includes the Passaic
River, Canoe Brook, and Brunswick Aquifer. The Short Hills System also purchases water from
various other water sources, including Orange, Verona, South Orange, Southeast Morris County
Utilities Authority, PVWC/Morris County Connection, Newark, Montclair, Madison, Livingston
Water, New Jersey American Raritan System, East Orange Water Department, Chatham Water
Department, and Passaic Valley Water Commission (New Jersey American Water Company
2011).
According to NJDEP’s Division of Water Supply Source Water Assessment Program, New
Jersey American Water Company – Short Hills Division (ID #0712001) consists of 25 wells,
four (4) surface water intakes, 12 purchased ground water sources, and three (3) purchased
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surface water sources of drinking water. There are no wells are under the direct influence of
surface water within this system (NJDEP 2004). Much of the groundwater and surface water
that is withdrawn by New Jersey American Water Company comes from both the subsurface
beneath Millburn and the rainwater that falls on Millburn. Under drought conditions, water is
also imported from the Elizabethtown Water Company, which draws water from the Raritan
River Basin (Millburn Township NRI 2005). Much of the groundwater and surface water that is
withdrawn by New Jersey American Water Company comes from both the subsurface beneath
Millburn and the rainwater that falls on Millburn. In 1998, New Jersey American Water
Company withdrew 1.4 billion gallons of water per year (3.74 million gallons-per-day) from
Canoe Brook, a half-mile above its mouth, and 1.0 billion gallons of water per year (2.62 mgd)
from the Passaic River, 1.2 miles upstream from Canoe Brook (USGS 2000).
At one time, the aquifers beneath Millburn were under enough pressure (artesian conditions) that
water would flow from the wells without pumping. Withdrawals of ground water over the years
have lowered static water levels in the aquifers, and the wells must be electrically pumped.
Graph 4-2 below shows ground water levels at the Canoe Brook observation well from 1931 to
the 2012 (USGS 2013b). In 1931, the water table was only 5 feet below the surface. Pumpage
has caused the water level to drop by about sixty (60) feet, with the lowest level recorded in
1978. Since then, efforts have been made to restrict pumpage so that water supplies from these
aquifers are sustainable. Thus, the quantity and quality of the recharge in Millburn is important
from a regional water supply perspective. The quality of surface water runoff is also very
important as both the Passaic and Rahway Rivers are water supply sources (Millburn Township
NRI 2005).
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Graph 4-2: Groundwater Levels at Canoe Brook Observation Well

NJDEP Wellhead Protection Area data indicates there are currently 20 public community and no
public non-community wells in Millburn Township (see Appendix A, Map A-6 - Wellhead
Protection Areas and Known Contaminated Sites). Wells within Millburn are unconfined wells
drilled within both the bedrock aquifer Brunswick Aquifer and within surface aquifers of gravel
and sand (see Section 4.3). See Table 4-2 below for a list of public community water supply
wells within Millburn Township.
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Well ID
WSWL0000064814
WSWL0000064827
WSWL0000064832
WSWL0000064846
WSWL0000064869
WSWL0000065071
WSWL0000065363
WSWL0000069962
WSWL0000069963
WSWL0000069966
WSWL0000070120
WSWL0000070142
WSWL0000070174
WSWL0000070175
WSWL0000070176
WSWL0000191602
WSWL0000812242
WSWL0000822882
WSWL0000825663
WSWL0000826935

TABLE 4-2: PUBLIC COMMUNITY WATER SUPPLY WELLS IN MILLBURN TOWNSHIP
Depth of
Pumping
Well Name
Well Owner
Location of Well
Well (feet) Rate (GPM)
Canoe Brook Well 44
NJ American Water Co.
153.5
250.0
Canoe Brook Road
Canoe Brook Well 46
NJ American Water Co.
157.42
500.0
Canoe Brook Road
Canoe Brook Well 47
NJ American Water Co.
152.0
250.0
Canoe Brook Road
Passaic River Well 51
NJ American Water Co.
121.42
750.0
Rt. 124 / Passaic River
Canoe Brook Well 1
East Orange City Water Dept.
127.5
0.0
Parsonage Hill Road
Passaic River Well 52
NJ American Water Co.
143.0
1,000.0
Rt. 124 / Passaic River
Canoe Brook Well 2
East Orange City Water Dept.
116.0
750.0
Parsonage Hill Road
Canoe Brook Well 38
NJ American Water Co.
309.0
450.0
John F. Kennedy Pkwy.
Canoe Brook Layne Well D
NJ American Water Co.
128.0
500.0
John F. Kennedy Pkwy.
Canoe Brook Kelly Well 2
NJ American Water Co.
135.0
950.0
John F. Kennedy Pkwy.
Well 53
NJ American Water Co.
107.0
100.0
East Willow Street
Kelly Well C
NJ American Water Co.
85.0
0.0
Willow Street
Well 2
Orange City Water Dept.
113.0
0.0
South Mountain Reserv.
Canoe Brook Well 3
Orange City Water Dept.
75.6
1,400.0
-Canoe Brook Well 4
Orange City Water Dept.
94.0
1,380.0
Valley and Beach Streets
Well 5
Orange City Water Dept.
104.0
700.0
South Mountain Reserv.
Canoe Brook Test Well 48R
NJ American Water Co.
145.0
750.0
John F. Kennedy Pkwy.
Kelly 1R
NJ American Water Co.
136.0
750.0
John F. Kennedy Pkwy.
Kelly 4R
NJ American Water Co.
132.0
750.0
John F. Kennedy Pkwy.
Kelly 5R
NJ American Water Co.
127.0
750.0
John F. Kennedy Pkwy.

Data Source: NJDEP GeoWeb, 2013, http://www.state.nj.us/dep/gis/geowebsplash.htm
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4.5

Wellhead Protection

In order to protect New Jersey groundwater resources, the NJDEP has identified Wellhead
Protection Areas (WHPAs) for public community water supply wells (see Appendix A, Map A-6
- Wellhead Protection Areas and Known Contaminated Sites). The WHPA is the area from
which a well draws its water within a specified timeframe. Delineations of WHPAs for public
community wells have been published by the New Jersey Geological Survey (NJGS). The
methods for delineating WHPAs are described in "Guidelines for Delineation of Well Head
Protection Areas in New Jersey" (NJDEP 2003). Once delineated, the WHPAs are typically
considered priority areas to prevent and clean up groundwater contamination.
The portion of the zone of contribution designated as the WHPA is based upon the time of travel
(TOT) of the groundwater to a pumping well. The TOT is particularly significant in that it is
related to the amount of time it would take a flowing contaminant to reach the well from a given
location. The TOT determination aids in prioritizing sources that pose an imminent threat to a
well water source.
WHPAs consist of three tiers, each based on the TOT to the well. The outer boundaries of these
tiers will have the following times of travel:
   Tier 1 = two (2) years (730 days)
   Tier 2 = five (5) years (1,826 days)
   Tier 3 = twelve (12) years (4,383 days)
The high number (20) of public community wells within Millburn Township has resulted in very
extensive wellhead protection areas across the municipality (see Appendix A, Map A-6 Wellhead Protection Areas & Known Contaminated Sites). Much of the two-year (tier 1) and
five year (tier 2) wellhead tiers are associated with the unconfined bedrock aquifers in the
sedimentary formations of western and eastern portions of Millburn Township. The central and
southeastern portions of the Township are outside designated WHPAs. Millburn Township also
contains portions of WHPAs from one (1) well in the Town of West Orange. The extensive
wellhead protection areas in Millburn combined with dominant urban/residential land use and 26
NJDEP Known Contaminated Sites (see Section 4.8 below) illustrate the need for careful
groundwater monitoring and groundwater quality protection within the municipality.
4.5.1

Wellhead Protection Ordinance

In order to protect the quality of groundwater withdrawn from public community wells in the
future, Millburn Township has enacted a Wellhead Protection Ordinance. The purpose of this
Ordinance is:
   To protect the public health, safety, and welfare through the protection of the
groundwater resources underlying Millburn; and
   To ensure a supply of safe and healthful drinking water for the present and future
generations of local residents, employees, and the general public in Millburn, as well as
users of these water supplies outside the municipality.
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Through regulation of land use, physical facilities, and other activities within these areas, the
potential for groundwater contamination can be reduced. The purpose of the regulations
contained in this ordinance is to prevent the migration of potential pollutants from areas within a
WHPA into groundwater that is withdrawn from a public community well. Any applicant for a
permit requesting a change in land use or activity that is subject to review under the provisions of
the Municipal Land Use Law and other pertinent regulations, which is located within a
delineated WHPA and which involves a Potential Pollutant Source (PPS), must comply with the
requirements of this ordinance.
The Wellhead Protection Ordinance requires the following:
   Any change in land use or activity that introduces a Major or Minor PPS shall be
prohibited within a Tier 1 WHPA.
   Any change in land use or activity that introduces a Major PPS shall be prohibited within
a Tier 2 WHPA.
   Any change in land use or activity that involves any PPS within any WHPA, that is not
prohibited, shall comply with Best Management Practice Standards.
This ordinance applies to future activities, not existing uses.
4.6

Sole Source Aquifers

The Federal Safe Drinking Water Act contains provisions that allow for specific designation of
areas that are dependent on groundwater as their sole or principal drinking water source. The
technical requirements for designation as a sole source aquifer are that (1) more than 50% of the
drinking water for the aquifer service area is supplied by the aquifer system, and (2) that there
are no economically feasible alternative drinking water sources (EPA, 2009).
When an area is designated as a sole source aquifer, the Federal environmental review process
will ensure that Federal agencies will not commit funds toward projects which may contaminate
these designated groundwater supplies (EPA, 2009). All of Millburn Township lies entirely
within the Buried Valley Sole Source Aquifer and is therefore subject to this additional review
on federally-funded projects.
4.7

Aquifer Contamination

The chemical quality of ground water is a primary concern where it is used for public and
domestic supply. The chemical properties are determined by the chemical properties of the
precipitation; the mineralogy of the substrate through which the water moves; and the length of
time the water is in contact with the substrate. The chemical content can be altered by the
introduction of contaminants into the environment. Pollutants may enter the environment from
point or nonpoint sources. Point sources are usually discrete sources where concentrations may
be elevated, such as leaking pipes, underground storage tanks and accidental spills. Nonpoint
sources are usually lower concentrations spread out over larger areas, such as fertilizers and
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pesticides applied in agricultural areas, stormwater runoff from pavement, and vehicle emissions
that settle on the ground and infiltrate with precipitation.
In 1980, the US Environmental Protection Agency (EPA) designated the Buried Valley Aquifer
System as a Sole Source Aquifer (SSA). The Buried Valley Aquifer System is the sole or
principal source of drinking water for people in western Essex and southeastern Morris Counties,
New Jersey. At the time of its SSA designation, the EPA indicated that this aquifer system is
vulnerable to contamination through its recharge zone, specifically from septic systems and to a
lesser extent, from leaching of discharges to streams and rivers in the recharge and streamflow
source zones. Since groundwater contamination can be difficult or impossible to remediate, and
because this aquifer is relied upon by many people for drinking purposes, contamination of the
aquifer could pose a significant hazard to public health. There is no alternative source of
drinking water supply that could economically replace this aquifer system if it were contaminted
(USEPA 1980).
Contamination of groundwater may be the result of a surface spill of a liquid, from streams or
lakes, or be the result of a buried solid which is dissolved into groundwater as the result of water
percolation. Contamination may be less dense than water and float, as in the case of petroleum
products, or may sink within the aquifer as many solvents do. Certain chemicals may mix with
aquifer water and become solutions, such as chlorides. Some chemicals that dissolve into the
water may travel distances of thousands of feet from the original source in the form of a
“plume.” The introduction of certain biodegradable materials into an aquifer may result in
changes to the chemical properties of the groundwater. These chemical changes may result in
the freeing of previously bound naturally occurring metals into groundwater (NJDWSC 2002).
The NJDEP produces a Source Water Assessment Report under the Source Water Assessment
Program (SWAP) for all public water systems within the State. This report determines the
susceptibility of a water system to various contaminants and does not reflect actual contaminants
being consumed by customers of that water supply system. Under this program the following
parameters are considered:
   Pathogens including bacteria and viruses;
   Nutrients, including nitrogen and phosphorus;
   Volatile organic compounds (VOCs), such as solvents, degreasers and gasoline
components;
   Pesticides;
   Inorganic compounds, including asbestos, arsenic, lead and other metals;
   Radionuclides, including radium, radon, and uranium;
   Disinfection byproduct precursors (DBP), including solutions of organic matter and
disinfecting agents, such as chlorine.
Each contaminant is given a high (H), medium (M), or low (L) rating depending on the
susceptibility of the particular well. Levels of susceptibility are determined by looking at various
factors impacting the wells, including the hydrologic conductivity of the soil, percentages of
organic matter and clay in the soils, the proximity of agricultural land uses, the proximity and
amount of urban landscape or impervious surfaces, and the proximity of streams and wetlands.
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Susceptibility ratings for public community systems are listed in Table 4-3 below. It is important
to remember that these ratings reflect a well’s potential for contamination, and does not confirm
actual contamination. Public water systems are required to monitor for regulated contaminants
and must install treatment if any contaminants are detected at frequencies and concentrations
above allowable levels (NJDEP 2004b).
Additional details and information regarding source water protection data in Millburn Township
and throughout New Jersey may be obtained through the NJDEP at the following website:
http://www.nj.gov/dep/swap/.
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TABLE 4-3: CONTAMINATION POTENTIAL FOR PUBLIC COMMUNITY AND NON-COMMUNITY SOURCE WELLS
FOR MILLBURN TOWNSHIP, ESSEX COUNTY, NEW JERSEY
Name and/or ID
#
Sources

Pathogens
H

M

L

Nutrients
H

M

L

Pesticides
H

M

L

VOCs
H

M

RadioNuclides

Inorganics
L

H

M

L

H

M

Radon
L

H

M

NJ American
-6
19 17
-8
10 11
4
-25
-25
-1 21 3 13 12 -Water Wells (25)
Surface water
2
--2
2
-4
-4
----4
--4
-- -2
Intakes (4)
NOTES:
H – High Susceptibility
M – Medium Susceptibility
L - Low Susceptibility
DBP – Disinfection Byproduct Precursors
Source:
Source Water Assessment Report for NJ American Water Company – Short Hills Division (October 2004).
New Jersey American Water Company, 2011 Annual Water Quality Report.
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DBPs
L

H

M

L

--

3

22

--

4

4

--

--

4.7.1

Contaminants

Volatile Organic Compounds
Wells within New Jersey American Water Short Hills System were determined to generally have
high susceptibility (17 of 25 wells) to volatile organic compounds (VOCs; see Table 4-3 above).
The remaining eight wells were determined to have low potential to VOCs and all four surface
water intakes were determined to have medium potential. VOCs are the most common organic
groundwater contaminants in New Jersey and are typical of areas with heavy concentrations of
urban and industrial land use. VOC contaminants include a diverse array of compounds that
typically include solvents, degreasers, and additives of gasoline, including methyl tert-butyl ether
(MTBE). MTBE is a common VOC groundwater contaminant used as a fuel additive to increase
oxygen content in gasoline. This compound sometimes breaks down to form tert-butyl alcohol
(TBA) in groundwater. Gas stations, chemical plants, and other industries are typical sources of
VOCs. Leaky underground fuel tanks can result in MTBE contamination. In addition to being
linked to adverse health problems, such as cancer, airborne VOCs contribute to the ground level
development of the respiratory pollutant ozone (O 3) when nitrogen oxides and VOCs react in the
presence of sunlight and heat.
Nutrients
A high potential for nutrient contamination was found in two surface water intakes and 13 of 25
wells of New Jersey American Water Short Hills System (see Table 4-3 above). The remaining
12 wells and two surface water intakes were determined to be medium potential for
contamination. Nutrient contamination is linked with high levels of nitrogen and phosphorus.
High nutrient levels may be connected to fertilizers from agricultural areas or lawns, or may
result from sewerage treatment effluent, leaky septic systems, livestock, or excessive waterfowl
(e.g. Canada goose) populations. Nutrients can have environmental and human health impacts
by enhancing the growth of harmful pathogens, such as Escherichia coli (E. coli) bacteria, or
creating eutrophic conditions in open waters (see below). New Jersey American surface water
intakes were found to have a high potential for pathogen contamination. A majority of the Short
Hills System wells (21 of 25) were determined to have medium potential for pathogens (see
Table 4-3 above).
Eutrophism is caused by a massive population increase of oxygen-consuming photosynthetic
organisms, such as algae. Ultimately, this may result in detrimental low-oxygen conditions for
many fish and other aquatic wildlife. Residential development, golf courses or other sources of
maintained lawn may contribute to excessive nitrogen or phosphorus through application of
fertilizers for grass maintenance.
Radiation
Unstable, radioactive components of certain elements naturally occurring or introduced into the
soil are known as radionuclides. Common forms of radionuclides include alpha emitters,
proton/proton emitters, radium 226/228 and radon. All of these forms of radiation have been
linked to various forms of cancer. Radon is a naturally occurring gas that results from the
breakdown of uranium in soil. The NJDEP indicates that the geologic formations in New Jersey
typically associated with the highest levels of uranium occur in the Highlands Province of New
Jersey and the surrounding region (NJDEP 2004c). Although radon is most dangerous as air
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contamination, it may also enter water. All 25 wells utilized by Millburn Township were found
to have high potential for radon contamination. Additionally, all 25 wells utilized by Millburn
Township were found to have medium potential for radionuclide contamination. Surface waters
utilized by Millburn via New Jersey American Water were found to have low radioactive
contamination potential (see Table 4-3 in Section 4.7 above).
Preliminary water testing for radioactive elements involves measuring gross alpha radiation
activity. Alpha radiation is a product of radioactive decay, a process by which elements emit
radiation to reach a more stable form. Alpha radiation is measured in units known as picocuries.
Under current EPA laws, the lifetime risk associated with consuming water with the maximum
allowable contaminant level for gross alpha activity is one (1) in 10,000, or one (1) additional
fatal cancer for every 10,000 people consuming two (2) liters of water per day for 70 years.
Municipal water systems are required to test for and treat water above the mean contaminant
level (MCL). The current MCL for dissolved radium (226 and 228) is 5 pCi/L (picocuries per
liter) (USEPA 2012c). Additional information related to radionuclide contamination may be
obtained at http://water.epa.gov/lawsregs/rulesregs/sdwa/radionuclides/basicinformation.cfm.
Inorganics
Inorganics include a variety of non-organic substances ranging from asbestos to heavy metals.
Heavy metals are those metals ranging from copper (average atomic weight 63.546) and those
above it in the periodic table. Industrial waste is a typical source of these metal contaminants.
Certain metals including cobalt, manganese, molybdenum, vanadium, strontium, zinc, nickel,
copper and iron are utilized by all living organisms in trace amounts; however, mercury,
cadmium, chromium, arsenic, and lead are metals considered particularly dangerous to humans
and wildlife in surface waters (Kennish 1992). A wide range of health problems has been
associated with heavy metals: Cadmium disrupts the body’s ability to regulate zinc and copper
(Kennish 1992); chromium may cause respiratory and dermatological problems; and arsenic may
cause digestive tract and cardiac harm, and has also been linked to cancer (NJDEP 2007).
Wells within Millburn’s public community water supply were generally found to be of high (10
of 25 wells) or medium (11 of 25 wells) potential for inorganic contamination (see Table 4-3 in
Section 4.7 above).
Disinfection Byproduct Precursors (DBP)
DBPs are byproducts resulting from the reaction between disinfectants and organic and inorganic
compounds in water. Chlorine is the most common disinfectant associated with DBPs. Chlorine
is typically used in public water supplies as a means of controlling water-borne pathogens.
Common chlorination byproduct chemicals include trihalomethanes (THMs), haleoacetic acids,
haloacetonitriles and chloral hydrate. Natural organic matter has been determined to be a
primary organic component of DBPs (Stevens et al. 1976). The USEPA has created MCL
standards for some DBPs.
DBPs may be naturally occurring or the result of septic system effluent coming in contact with
surface water bodies or groundwater supplies. Water with higher concentrations of organic
compounds is naturally more susceptible to DBP formation. Water quality and water treatment
factors that are identified as potentially contributing to the development of certain DBPs (THM)

Millburn Township ERI

44

include increased contact time, higher presence of carbon precursors in the water, higher
temperature, higher pH, greater presence of free chlorine residuals, and higher concentrations of
bromide.
Three (3) wells contributing to Millburn Township’s water supply were found to have high
potential for DBP contamination, while 22 were found to have medium potential for DBP
contamination. Surface waters throughout New Jersey, including the four (4) intakes utilized of
New Jersey American Water Short Hills Division, have also been determined to be highly
susceptible to DBP contamination (see Table 4.3 in Section 4.7 above).
Pesticides
Pesticides are a group of chemicals used to kill or control pests. Subcategories of pesticides
include herbicides (plants), fungicides (fungi), rodenticides (rodents), algicides (algae),
insecticides (insects and other arthropods), nematocides (nematode worms), and bactericides
(bacteria and similar pathogens). They are typically distributed from non-point sources, such as
agricultural fields, golf courses, residential lawns, transportation rights-of-way, commercial and
industrial sources, and atmospheric deposition. A wide range of chemicals is used as pesticides,
including organochlorine; organophosphorus; carbamate insecticides; chlorophenoxy,
acetanilide, and triazine herbicide acids; and some VOC fumigants. Variables that may impact
pesticide contamination potential include organic content of soil (wells), surrounding land use,
and distance from the water source to agricultural operations and minimum distances to golf
courses (NJDEP 2004a).
Various pesticides, including organophosphates and N-methyl carbamates, have been linked to
nervous system function impacts. Triazine pesticides, which are closely related to herbicides
used in both agricultural and non-agricultural sites, have been linked to developmental
reproductive impacts in lab animals and tumor production (USEPA 2012d). Nineteen (19) of the
25 wells utilized for Millburn’s public community water were found to have low contamination
potential while the remaining six (6) wells were found to have medium contamination potential
for pesticides. The surface water intakes found to have medium (2) and low (2) pesticide
contamination potential (refer to Table 4-3 in Section 4.7 above).
Additional information on these and other forms of water contamination may be found at the
EPA website (http://water.epa.gov/drink/contaminants/) and at the NJDEP’s Source Water
Assessment Program Plan website (http://www.state.nj.us/dep/swap/).
4.7.2

Private Well Testing

The New Jersey Private Well testing Act (N.J.S.A. 58:12A-26 et seq.) requires certain properties
of drinking water wells being sold or bought be tested for contaminants. The results of the water
testing must be reviewed by the buyer, seller, or lessee if applicable. The NJDEP has provided
results for well tests throughout the State from September 2002 to April 2007 (NJDEP 2008b).
No wells were listed as being tested under this program within Millburn during this period;
however, wells in other municipalities within Essex County were tested during this period.
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TABLE 4-4: PRIVATE WELL TESTING ACT RESULTS FOR ESSEX COUNTY FROM
SEPTEMBER 2002 TO APRIL 2007
Contaminant
No. of Wells Sampled
Wells with Positive Samples
Fecal Coliform / E. Coli
80
0
Nitrates
80
1
80
4 (exceedences of MCL >10 ug/l)
Arsenic
26
5 (exceedences of MCL >5 ug/l)
Mercury
0
0
Gross Alpha
0
0
VOCs
80
3
NOTES:
VOC – Volatile Organic Compounds
Source: NJDEP Private Well Testing Act Program, Well Test Results for September 2002 to April 2007, dated July 2008
(http://www.state.nj.us/dep/pwta/pwta_report_final.pdf).

4.8
4.8.1

Known Contaminated Sites List and Groundwater Contamination Areas

Known Contaminated Sites

The NJDEP Site Remediation Program currently maintains a list of more than 12,000 New
Jersey sites that are confirmed to be contaminated and are undergoing a remedial investigation or
a cleanup or are awaiting assignment to a NJDEP case manager. NJDEP indicates that as of
December 2012, there are 21 known contaminated sites within Millburn Township (see
Appendix A, Map A-6 - Wellhead Protection Areas and Known Contaminated Sites and Table 45 below).
Known Contaminated Sites are sites where contamination of soil and/or groundwater is
confirmed at levels greater than the applicable cleanup criteria or standard. Remedial activities,
which may be as simple as soil removal and replacement, or which are very complex, may be
underway. The sites may be handled under one or more State and/or Federal regulatory
programs. A site may be active, or may be pending when the site has not yet been assigned to a
specific remediation program, or may be closed with restrictions. The NJDEP may be contacted
for detailed information on the nature, extent and severity of contamination at a specific site. All
of the active sites are in a stage of remediation and have a particular State Bureau overseeing
remediation. This information is included in Table 4-5 for available sites.
Within Millburn Township, there are various industries, private residences, gas stations and
municipal properties with contamination. For additional information regarding these sites, the
type of remediation, or other general information about Known Contaminated Sites, visit NJDEP
at: http://www.nj.gov/dep/srp/kcsnj/. In some cases, requests for specific contaminants or
additional information may require a formal Open Public Records Act (OPRA) request.
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TABLE 4-5: NJDEP ACTIVE KNOWN CONTAMINATED SITES IN MILLBURN TOWNSHIP, ESSEX COUNTY, AS OF
DECEMBER 18, 2012
Program
Interest (PI)
#

PI Name

Address

Groundwater
Contamination

Groundwater
Contaminant /
CEA ID

594036

10 and 10A E. Willow St

10 E. Willow Street

Unknown

NA

423394

13 Woodland Road

13 Woodland Road

Confirmed

NA

477879

23 Edgewood Terrace

23 Edgewood Terrace

Potential

NA

G000061213

34 Undercliff Rd

34 Undercliff Road

Confirmed

NA

558633

48 Twin Oak Road

48 Twin Oak Road

Potential

NA

558300

494 Millburn Avenue

494 Millburn Avenue

Potential

NA

488293

52 Elmwood Place

52 Elmwood Place

Confirmed

NA

592018

72 Farley Road

72 Farley Road

Potential

NA

007914

Exxon R/S 33416

238 Main Street

Confirmed

NA

008979

Exxon R/S 37496

26 Main Street

Confirmed

NA

586713

Millburn Twp.

101 Essex Street

Potential

NA

030735

Paper Mill Playhouse

22 Brookside Drive

Potential

NA
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Case Status
(Case Status Date)
LSRP Oversight
(12/3/2012)
Assigned to Program
(11/4/2011)
Assigned to Program
(8/22/2008)
Assigned to Program
(5/2/2001)
Assigned to Program
(9/15/2011)
LSRP Oversight
(2/23/2012)
Assigned to Program
(5/26/2009)
LSRP Oversight
(5/7/2012)
LSRP Oversight
(8/13/2011); Transferred
(11/10/2011)
LSRP Oversight
(6/20/2011); Transferred
(6/20/2011)
LSRP Oversight
(8/23/2012)
Completed – Entire Site
Restricted Use
(8/16/2010);

TABLE 4-5: NJDEP ACTIVE KNOWN CONTAMINATED SITES IN MILLBURN TOWNSHIP, ESSEX COUNTY, AS OF
DECEMBER 18, 2012
Program
Interest (PI)
#

PI Name

Address

Groundwater
Contamination

008274

PumpingStation #3

148 Canoe Brook Road

Confirmed

008277

Pumping Station #4

51 JFK Parkway

Potential

NA

030846

Schoolhouse JV
(Kenny’s)

387 Millburn Avenue

Confirmed

NA

010254

Short Hills Texaco

50 Chatham Road

Potential

NA

Potential

NA

Confirmed

Benzene,
Ethylbenzene,
MTBE, Toluene,
Xylenes (total) /
CEA ID 1014

LSRP Oversight
(8/13/2011); Transferred
(11/10/2011)

Potential

NA

MOA Terminated
(12/6/2006); Transferred
(4/28/2011)

008137

008237

Site 30559
(also known as Exxon
Service Station #3-0559)

132 Millburn Avenue

South Mountain
Reservation

South Orange Avenue

Millburn Township ERI

48

Groundwater
Contaminant /
CEA ID
Benzene and
Synthetic Organic
Chemicals – NonCarcinogen
(Total) / CEA ID
99926

Case Status
(Case Status Date)
Completed – Area of
Concern Restricted Use
(5/16/2006)
LSRP Oversight
(6/29/2011); Transferred
(6/29/2011)
LSRP Oversight
(5/8/2012); Transferred
(5/8/2012)
LSRP Oversight
(4/4/2012)
LSRP Oversight
(6/23/2012)

TABLE 4-5: NJDEP ACTIVE KNOWN CONTAMINATED SITES IN MILLBURN TOWNSHIP, ESSEX COUNTY, AS OF
DECEMBER 18, 2012
Program
Interest (PI)
#

PI Name

Address

Groundwater
Contamination

Groundwater
Contaminant /
CEA ID
Benzene and
Synthetic Organic
Chemicals – NonCarcinogen
(Total) / CEA ID
1254

016492

Sunoco 0006-9070

Millburn and Short Hills
Avenues

Confirmed

014830

Sunoco 0014-0509

Main and Spring Streets

Confirmed

Benzene / CEA
ID 99947

LSRP Oversight
(3/26/2011); Transferred
(5/3/2011)

020694

Walgreens / Kings
Supermarket

800 Morris Turnpike

Unknown or
Uncontrolled
Discharge to Soil
or Groundwater

NA

LSRP Oversight
(5/8/2012); Transferred
(5/8/2012)

NOTES:
PI – Program Interest
CEA – Classification Exemption Area
LSRP – Licensed Site Remediation Professional
MTBE – Methyl-tert-butyl-ether
MOA – Memorandum of Agreement
Source: NJDEP Active Known Contaminated Sites, as of December 18, 2012 (http://www.nj.gov/dep/srp/kcsnj/)
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Case Status
(Case Status Date)
LSRP Oversight
(3/26/2011); Transferred
(5/5/2011)

4.8.2

Groundwater Contamination Areas (CEA)

Table 4-5 above includes NJDEP data from Active Known Contaminated Sites where
groundwater contamination has been identified and, where appropriate, the NJDEP has
established a Classification Exception Area (CEA). NJDEP defines CEAs as “institutional
controls in geographically defined areas within which the New Jersey Ground Water Quality
Standards (NJGWQS) for specific contaminants have been exceeded.” When a CEA is
designated for an area, the constituent standards and designated aquifer uses are suspended for
the term of the CEA.
Sites in the NJDEP Site Remediation Program that are not on the KCS list may also be included
in the CEA list; however, review of the CEA list revealed no additional sites that were not
included in the KCS list. See Section 4.8.1 and Table 4-5 above for details.
For further information about CEAs for sites on the Site Remediation Program (SRP) visit
NJDEP at http://www.nj.gov/dep/srp/guidance/cea/cea_guide.htm.
4.8.3

Superfund Sites

The Superfund Program was established by Congress in 1980 in response to the discovery and
citizen reaction to toxic waste dumps, such as Love Canal and Times Beach, in the 1970’s. This
program was designed to locate, investigate, and remediate the most hazardous waste sites in the
country. Superfund is officially called CERCLA, or the Comprehensive Environmental
Response, Compensation, and Liability Act. The program is administered by the EPA in
cooperation with individual states and tribal governments (USEPA 2011). The Superfund
Program enables the EPA to remediate hazardous waste sites and to require responsible parties to
perform the remediation or reimburse the government for EPA-led cleanups (USEPA 2012a).
The EPA maintains a National Priority List (NPL), which serves primarily informational
purposes. The NPL provides the States and the public with information on those sites or other
releases that appear to warrant long-term, remedial actions. These NPL sites fall into the
following categories:
Proposed: Sites may be proposed for the NPL, and subsequently either placed on the
NPL as “Final” or be removed from the Proposed NPL altogether.
   Final: Those sites placed on the NPL are called "Final," and for these sites, a cleanup
remedy has been selected and implemented.
   Deleted: After the cleanup process is complete, and appropriate reviews confirm the area
is remediated or the hazards are controlled, sites can be removed from the NPL (USEPA
2012b).
  

A review of the EPA Region 2 Cleanup Site List for New Jersey revealed no known or proposed
Superfund sites in Millburn Township, Essex County.
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5.0

SOILS
5.1

Introduction

Soils provide the basis for the potential land uses within the community. They determine the
types of vegetation or crops that can be grown and influence the development activities and
design of structures that can be constructed. Soils represent a non-renewable resource and must
be appropriately managed. Residential and commercial development results in the conversion of
soils from their historic agricultural or open space uses into permanent non-use.
Soils are formed by forces of the environment acting on soil material deposited or accumulated
by geological processes. The characteristics of a soil at any given location are determined by the
climate in which the soil material has accumulated and has existed since accumulation; the
physical and mineralogical composition of the parent material; the relief or slope of the land
which influences drainage, moisture content, aeration, susceptibility to erosion, and exposure to
the sun and elements; the biological forces (plants and animals) acting upon the soil material;
and the length of time the climate and biological forces have had to act on the soil (Ritter, 2006).
The US Department of Agriculture’s (USDA) Natural Resource Conservation Service (NRCS)
has prepared soil mapping from the Soil Survey Geographic (SSURGO) database that is
available from NJDEP GIS data. SSURGO is mapped throughout the State of New Jersey. Soils
under the USDA system are arranged in increasingly specific groups (see Section 5.2, Soil
Groups and Section 5.3, Soil Series) based on various definitive characteristics of the soil profile
or pedon. The pedon is typically viewed as a cross section of soil showing various layers or
horizons. Generalized horizons may include:
  
  
  
  
  
  

O (organic – dark layer of undecomposed plant residues);
A (topsoil that contains organic residues and soil life);
E (soil leached of organic and mineral content);
B (subsoil that accumulates irons, aluminum, clays and organic compounds);
C (substratum that contains parent materials); and
R (contains weathered bedrock).

Subordinate distinctions, which are designated by a lower case letter, are used as suffixes to
indicate specific kinds of horizons and layers. Subordinate distinctions may include:
   O Horizon
   Oa – Highly decomposed organic material; sapric
   Oe – Organic material of intermediate decomposition; hemic
   Oi – Slightly decomposed organic material; fibric
   A Horizon
   Ap – Plowing or other disturbance, indicating disturbance of the surface layer by
cultivation, pasturing, or similar uses
   E Horizon
   None
   B Horizon
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   Bg – Strong gleying, indicating prolonged periods of saturation
   Bhs or Bs – Alluvial accumulation of sesquioxides and organic matter
   Bt – Alluvial accumulation of silicate clay, often forming coatings on ped faces, in
pores, or on bridges between sand-sized grains
   Bw – Development of color and/or structure, often used since many of the soils in
New England are considered to be geologically young
   C Horizon
   Cd – Dense, unconsolidated sediment; used to designate compact till
   Cg – Strong gleying, indicating prolonged periods of saturation
   Cr – Weathered or soft bedrock
The pedon is defined by slope, position, size, profile features, color, chemical and mineralogical
properties, and physical structure (Buol, et al. 1997).
5.2

Soil Groups

As described in the 2005 NRI, the soil types identified within Millburn Township can be grouped
into the following categories: Till, Outwash, Lacustrine, and Alluvium.
Till Soils
Most of the soils in Millburn Township formed from the “Continuous Till,” “Morainic
Deposits,” and the “Thin Till and Rock Outcrop” glacial sediments. Till is an unsorted mixture
of rock and mineral fragments of a wide range of sizes, from clay to large boulders, that has been
deposited directly from glacial ice (Strahler 1971). The Wisconsin Glacial ice ground up the
traprock (basalt) of the Watchung Mountains and deposited it as till across much of Millburn
Township. The impact of the Watchung Mountains on the soils is most evident atop the ridge of
the First Watchung Mountain, which lies at the northeastern border of the township in the South
Mountain Reservation. Around its traprock (basalt), the predominant soil is a stony and rocky
silt loam that was formed over thousands of years by the weathering of the traprock. Loam is
composed of a relatively equal mixture of sand and silt with a small portion of clay. The
fragmented traprock has also mixed with thin glacial deposits to form a dark brown, well-drained
soil. In many areas the basalt bedrock is visible; it is never far from the surface on the steep
slopes in the Reservation. To the west of the First Watchung Mountain lie stony silt loams that
were deposited by the glacier and mixed with soil formed from traprock.
These soils are well drained on higher elevations and on steeper slopes, but where the ground is
relatively flat the drainage is usually poor. Under this soil, in many areas, at a depth of two (2)
to three (3) feet, is a fragipan or hardpan, a hard, dense layer of soil through which water travels
very slowly.
Outwash Soils
The outwash soils are deep, well-drained, sandy loams that have been washed from the Glacier
by the action of melt water. Most of the outwash soils occur east of the First Watchung
Mountain, which is underlain by the sandstone of the Passaic Formation.
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Lacustrine Soils
The western section of Millburn Township slopes gently down to the Passaic River. This area
contains silty and clayey soils that once formed the bottom of the basin of Glacial Lake Passaic.
These “Lake-Bottom Deposits,” or lacustrine soils (shown on Map B-3 in Appendix A), have
relatively high clay content, which inhibits drainage. Drainage problems are compounded since
these poorly drained soils are located in a relatively flat section of the Township. In addition,
clayey soils are subject to shrinkage when they are dry and expand when they are wet. When
organic material has accumulated in a poorly drained area, it becomes muck.
Alluvium Soils
Alluvial land, which is moderately wet, is the sediment deposited by streams when they overflow
their banks.
Urban Soils
Because many areas of soils in Essex County have been altered by urban development, the
NRCS has several classifications of soils that indicate the changes that have been made by
human development. Urban land soils occur in areas that have been developed for residential,
commercial, or industrial use. During development, these areas were leveled or cut and filled to
such an extent that much of the original soil has been altered. Underlying these altered soils are
natural soil substratums.
Some map units are made up of two or more major soils or miscellaneous areas, known as a
complex. 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 (USDA
undated). For example, where the natural soil type, such as Boonton soils, makes up 40% or
more of the mapped unit, and the remainder of the area has been altered by development, then
the mapped unit is identified as the “soil type” – Urban land complex. Large areas of Millburn
Township are mapped as Boonton-Urban land complex (see Section 5.3 below).
Another example of an urban soil is Udorthents, which consists of loamy material that has been
transported by human activity. These soils cover 90% or more of a map unit and are underlain
by a natural soil substratum.
5.3

Soil Series:

The soil mapping units within Millburn Township are components of 16 general soil series (see
Appendix A, Map A-4 - SSURGO Soil Series). There are several dominant soil series within the
municipality and often these series are mixed with homogeneous urban land soils (see
description in Section 5.4). The Boonton-Urban Land Complex alone represents approximately
41 percent of Millburn Township’s soil, followed by the Boonton Soil Series, which represents
approximately 18 percent of the Township’s soil.
Soil series are generalized soil
characterizations based on horizon characteristics. Descriptions of the major soil series within
Millburn Township are included in this section.
The soil unit symbol for each unit identified in Table 5-1 below identifies the type of soil and its
range in slopes. The first three or four letters identify the type of soil; the second capital letter
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identifies the slopes; and if present, the last lower case letter identifies a defining charactertic of
the unit.
TABLE 5-1: DESCRIPTIONS OF SOIL SLOPES
Slope Symbol
Slope Description
A
0-2% or 0-3% slopes
Ar
0-3%, rarely flooded
At
0-3% slopes, frequently flooded
B
0-8% or 3-8% slopes
Bc
0-8% slopes, extremely stony
Br
0-6% or 3-8% slopes, rarely flooded
C
8-15% slopes
Cc
8-15% slopes, extremely stony
D
15-25% slopes
Dc
15-35% slopes, extremely stony
E
25-60% slopes
Eh
35-60% slopes, extremely rocky
Soil Series totals are included in Table 5-2 and described in Section 5.4.
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TABLE 5-2: SOIL SERIES AND NON-SERIES SOIL AND WATER COVER OF MILLBURN TOWNSHIP
Depth to
Percent
Soil Order or
Soil Unit
Farm
Hydric
Soil Series
Bedrock
Sum Of Acres
Township
Other Cover
Symbol
Class
Listing
(inches)
Landcover
Ultisols
Birdsboro
BhnBr
PF
NL
72-240+
0.20
<0.1
BoeBc
-NL
>48
113.06
1.8
BoeCc
-NL
>48
166.61
2.6
BoeDc
-NL
>48
134.93
2.1
Alfisol
Boonton
BogBc
-NL
>48
145.36
2.3
BogC
FSI
NL
>48
18.08
0.3
BogCc
-NL
>48
222.77
3.5
BogDc
-NL
>48
309.99
4.9
BouB
-NL
>48
161.96
2.6
BouC
-NL
>48
64.70
1.0
BowrB
-NL
>48
275.54
4.4
Alfisol
Boonton- Urban Land Complex
BowrC
-NL
>48
0.95
<0.1
BowtB
-NL
>48
1,772.82
28.0
BowtC
-NL
>48
291.91
4.6
BowtD
-NL
>48
18.29
0.3
Histosol
Catden
CatcA
FUI
H
>60
15.87
0.3
DunB
PF
NL
>60
38.96
0.6
DunC
FSI
NL
>60
6.12
>0.1
Ultisol
Dunellen
DunD
-NL
>60
23.45
0.4
DuuB
-NL
>60
339.65
5.3
DuuC
-NL
>60
16.82
0.3
Entisol
Fluvaquents
FmhAt
-H
N/A
7.72
0.1
Entisol
Fluvaquents & Udifluvents
FNAT
-H
N/A
0.03
<0.1
Alfisol
Great Piece
GrpA
-H
>60
74.23
1.2
HanBc
-HI
>72
76.55
1.2
Alfisol
Haledon
HanCc
-NL
>72
15.63
0.2
HasB
-NL
>72
60.01
0.9
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TABLE 5-2: SOIL SERIES AND NON-SERIES SOIL AND WATER COVER OF MILLBURN TOWNSHIP
Depth to
Percent
Soil Order or
Soil Unit
Farm
Hydric
Soil Series
Bedrock
Sum Of Acres
Township
Other Cover
Symbol
Class
Listing
(inches)
Landcover
Alfisol
Hasbrouck
HctBc
-H
>120
337.12
5.3
Histosol
Natchaug
NazA
FUI
H
>60
46.53
0.7
PbpAt
-H
>72
118.98
1.9
Alfisol
Parsippany
PbphAt
-H
>72
0.50
<0.1
PbpuAt
-HI
>72
1.18
<0.1
PecmB
-NL
>60
22.17
0.4
PecmBc
-NL
>60
9.39
0.1
Alfisol
Peckmantown
PecmC
FSI
NL
>60
2.83
<0.1
PecmCc
FSI
NL
>60
0.16
<0.1
PecuuB
-NL
>60
17.35
0.3
Pits
Pits / Quarry
QY
-NL
N/A
2.32
<0.1
Inceptisol
Pompton
PohA
PF
HI
>72*
121.28
1.9
Inceptisol
Preakness
PrkA
-H
>72
2.07
<0.1
Ultisol
Raritan
RasAr
-HI
60-20
2.01
<0.1
TunkD
-NL
42-120+
5.11
<0.1
Inceptisol
Tunkhannock
TunkE
-NL
42-120+
39.01
0.6
Entisol
Udifluvents
UcdAt
-HI
N/A
37.61
0.6
UdbonB
-NL
N/A
70.74
1.1
UdbooB
-NL
N/A
23.29
0.4
UddunB
-NL
N/A
55.27
0.9
Entisol
Udorthents
UdhalB
-NL
N/A
175.88
2.8
UdhorB
-NL
N/A
12.42
0.2
UdkttB
-HI
N/A
91.49
1.4
UdpecB
-NL
N/A
11.50
0.2
UR
-NL
N/A
0.23
<0.1
Urban Land
Urban Land
URBONB
-NL
N/A
165.14
2.6
URBOOB
-NL
N/A
39.01
0.6
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TABLE 5-2: SOIL SERIES AND NON-SERIES SOIL AND WATER COVER OF MILLBURN TOWNSHIP
Depth to
Percent
Soil Order or
Soil Unit
Farm
Hydric
Soil Series
Bedrock
Sum Of Acres
Township
Other Cover
Symbol
Class
Listing
(inches)
Landcover
URDUNB
-NL
N/A
99.91
1.6
URKTTB
-HI
N/A
3.08
<0.1
Urban Land
Urban Land
URPOMB
-NL
N/A
10.44
1.7
USBONB
-NL
N/A
12.58
0.2
USDUNB
-NL
N/A
32.28
0.5
Water
Water
W
-W
N/A
311.24
4.9
Alfisol
Whippany
WhrBr
-NL
>60
0.62
<0.1
YaobBc
-NL
20-40
11.40
0.2
Inceptisol
Yalesville
YaohEh
-NL
20-40
60.14
1.0
TOTAL
6,324.48
100%
NOTES:
Farm Class: PF – Prime Farmland; FSI –Farmland of State Importance; FUI – Farmland of Unique Importance; Farmland of Local Importance
Hydric Listing: H- Hydric; HI – Hydric Inclusions; NL – not listed as hydric
* Indicates that “depth to bedrock” is not defined - depth of the distinguishable soil type as defined by NRCS is included here
1
– Source: United States Department of Agriculture, Natural Resources Conservation Service (USDA NRCS). 2007. Soil Survey of Essex County, New Jersey.
Website: http://soildatamart.nrcs.usda.gov/Manuscripts/NJ013/0/Essex%20County.pdf (accessed April 2, 2013).

Millburn Township ERI

57

Major Soil Series of Millburn Township are summarized below in Section 5.4 from the USDA
NRCS Official Soil Series Descriptions. Additional cover types that lack the characteristics to
be considered in a soil series are also identified and described in Section 5.4. Nondescript soil
cover includes pits and quarried areas, urban land soil, fluvaquents, udorthents, and udifluvents.
5.4
5.4.1

Major Soil Series and Non-Series Descriptions

Major Soil Series Descriptions

Birdsboro Series – Birdsboro soils comprises approximately 0.2 acres of Millburn Township.
The Birdsboro series consists of very deep, well drained to moderately well drained soils formed
in old alluvial deposits derived from red sandstone, shale, and siltstone.
The Ap horizon (0-10 inches) consists of pale to dark brown silt loam with 2% rounded gravel.
The B horizon consists of four (4) layers (Bt1, Bt2, Bt3, and Bt4) and ranges from 10 to 46
inches. In general, the B horizon consists of reddish brown to brown silty clay loams, loams, and
sandy clay loams. The C horizon (46-70 inches) consists of reddish brown, very gravelly clay
loam with 50% rounded gravel. Iron concentrations and depletions are common in the lower B
and C horizons. Acidity generally decreases with depth from extremely acid in the B horizon to
strongly acid in the C horizon.
Solum thickness ranges from 30 to 50 inches. The depth to gravelly layers is more than 40
inches and depth to bedrock is six (6) to 20 feet or more. Gravel content generally ranges from 0
to 20% in the solum and from 0 to 70% in the C horizon. The saturated hydraulic conductivity is
moderately high to high. Runoff is slow to rapid.
Approximately 65% of the Birdsboro soils are cultivated or in pasture, 10% is woodland (mostly
mixed hardwoods), and 25% is in non-agricultural uses.
Boonton Series - Boonton soils are the second most dominant soils, comprising over 1,111 acres
or approximately 18% of the Millburn Township landcover. The Boonton soil dominates most
of the northeastern and eastern portion of the Township and is often associated with open space,
including South Mountain Reservation and Fox Hill Preserve. Urban land soil is also a
component of the Boonton Series in Millburn, which is identified as Boonton-Urban Land
Complex. This complex is the most dominant soil in the Township, representing approximately
41% of the Township or 2,586 acres. The Boonton-Urban Land Complex dominates the central
and southeastern portions of the township and is often associated with urban and residential
development.
Boonton soils consist of deep to very deep, moderately well and well-drained soils on upland till.
Soils are typically very strongly acid from 0 to 23 inches in the upper horizons, and strongly acid
from 23 to 50 inches. The soil is slightly acid from 50 to 65 inches in the C horizon.
The A and upper portion of the B horizon (0 to 30 inches) is brown with some yellowish brown
soil in the topmost portion of the B horizon. Soils from 30 to 65 inches (lower B and C
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horizons) are dark reddish brown and are found to be gravelly sandy loam. Within the A
horizon of the Boonton Series, the upper 8 inches is silt loam. Remaining layers are sandy,
gravelly and gravelly sandy loams with an increase in gravel content from 10 to 25 % between 8
and 65 inches.
The depth to bedrock of the Boonton Series is more than 4 feet. The upper layers of the Boonton
Series range from 36 to more than 60 inches. The top of the fragipan, a subsurface horizon low
in organic matter and high in bulk density, is at a depth of 20 to 36 inches. The soil contains
mostly rounded fragments of gravel that comprise anywhere from 0 to 35 % of the individual
horizons. Stones and cobbles comprise 0 to 10 % of the solum (the upper layers of a soil profile
in which topsoil occurs). The substratum consists of 0 to 20% stones and cobbles.
Boonton Series soils are found anywhere from gently sloping to very steep uplands. The slope
tends to be smooth and regular with a 0 to 50 % range in gradient. The components of this series
include red to brown shale, sandstone, basalt and granitic gneiss, formed in glacial tills. Boonton
Soil Series varies in drainage and permeability depending on location. It can be moderately-well
to well-drained with slow to rapid runoff. Above the fragipan layer, the permeability is moderate
to moderately rapid; whereas within the fragipan, the permeability is very slow. In the
substratum layer, the permeability can be very slow to moderately rapid.
Boonton soils tend to occur in areas that have become urbanized. The land has been worked
over for construction of roadways or buildings, so the soil does not lend itself very well to
vegetation growth. In undeveloped areas, the soil is good for tree growth. Forests dominated by
red maples, oaks, white ash, hickory, gray birch, and dogwood trees are commonly found in
undeveloped areas where the Boonton Series soils are found.
Catden Series – The Catden soils comprises approximately 15.87 acres or 0.25% of the Millburn
Township landcover. This soil series is mapped on the east and west sides of the John F.
Kennedy Parkway in the immediate vicinity of Taylor Lake. The Catden series consists of very
deep, very poorly drained soils formed in woody and herbaceous organic materials in
depressions on lake plains, outwash plains, moraines, and floodplains. The organic material
extends to a depth of 51 inches or more.
The Oa1 horizon (0-2 inches) consists of black, broken face and rubbed muck (25% fibers and
15% rubbed) with many very fine to medium roots. This layer is very strongly acid and contains
10% woody frangments with less than 5% mineral soil material. The Oa2 horizon (2-18 inches)
is similar to the Oa1 horizon; however, this layer contains 15% fibers and 10% rubbed. The Oa3
horizon (18-47 inches) is also similar to the Oa1 and Oa2 horizons, but this layer contains 40%
fibers and 10% rubbed. The Oa4 horizon (47-49 inches) consists of dark brown broken face and
rubbed muck (5% fibers, 0% rubbed). This layer contains less than 5% mineral soil material and
is very strongly acid. The Oa5 horizon (49-61 inches) is similar to the Oa4 horizon; however
this layer contains only 2% fibers.
The surface layer is dominantly muck (sapric material); however, some pedons have surface
layers of peat (fibric material) or mucky peat (hemic material). The subsurface layer is
dominated by muck with a rubbed fiber content of less than 17% of the organic volume. The
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subsurface tier has granular or blocky structure or is massive. The unrubbed, well-decomposed
organic material resembles woody plant tissue. The bottom tier has colors similar to the
subsurface tier and has variable amounts of woody and herbaceous layers; however, woody
fibers are dominant. This tier commonly is massive, but in some pedons it has weak coarse
blocky or thick platy structure. Woody fragments occur throughout the profile in most pedons
consisting of twigs, branches, logs or stumps, and range from 0 to 30 percent by volume in the
control section. Fragments range in size from ¾-inch to more than one (1) foot in diameter.
The depth to the seasonal high water table ranges from one (1) foot above the surface to one (1)
foot below the surface from September to June. Surface runoff is very low or negligible.
Saturated hydraulic conductivity ranges from moderately low to high. Some areas are subject to
rare, very brief flooding during March and April.
Most areas containing Catden soils are used for wildlife, or are in woodland or cutover
woodland. Some of these soils are used for pasture. Common vegetation is red maple, skunk
cabbage, marsh fern, and sphagnum moss.
Dunellen Series – The Dunellen soils encompass approximately 425 acres or 6.72% of the
Township’s landcover. Dunellen soils consist of very deep, well-drained soils formed in
stratified materials on outwash plains and stream terraces. Within Millburn Township, Dunellen
soils are generally associated with the Rahway River and some small patches are also located
along the southern portion of the Township.
The Ap horizon (0-8 inches) consists of brown sandy loam with common fine roots, common
fine and medium tubular pores, and 3% rounded gravel. This layer is moderately acid and
friable. The E horizon (8-14 inches) is similar to the Ap horizon, but with few fine roots and 2%
rounded gravel. The BE horizon (14-20 inches) consists of reddish-brown sandy loam with few
fine roots, few fine tubular pores, and 3% rounded gravel. This layer is also moderately acid and
friable. The B horizon (20-32 inches) consists of dark, reddish-brown sandy loam with few very
fine roots, few tubular pores, 5% rounded gravel, and few faint clay bridges between sand grains
and few faint clay films on faces of peds. This layer is strongly acid. The C horizon (32-42
inches) consists of dark, reddish-brown sandy loam with 10% rounded gravel. This layer is also
strongly acid. The lower C2 horizon (42-70 inches) consists of dark, reddish-brown loamy sand
with 10% rounded gravel. This layer consists of loose, moderately acid soil.
The depth to bedrock is generally greater than 10 feet. The saturated hydraulic conductivity
ranges from moderately high or high in the solum and high or very high in the substratum.
Dunellen soils are principally used for community development. Most remaining areas are idle
on the urban fringe and some areas are used for pasture, hay or general crops. Trees in wooded
areas include red, white and black oak, hickory, red maple, and ash.
Great Piece Series – Great Piece soils encompass approximately 74.23 acres or 1.17% of the
Township’s landcover. The Great Piece series consists of very deep, poorly drained soils formed
in stratified sediments in glacial lake basins and outwash plains. The soil material is derived
primarily from granitic gneiss with some basalt and red sandstone.
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The Oi horizon (0-1 inches) consists of slightly decomposed plant material and is extremely acid
(0-2 inches). The A horizon (1-7 inches) consists of friable, black loam and is very strongly
acid. The B horizon consists of three (3) layers (Btg1, Btg2, and Bg) and ranges from 7 to 29
inches. In general, the B horizon consists of gray to dark gray sandy clay loams, loamy fine
sands, and fine sandy loams. Iron accumulations are common throughout the B horizon. The
BC horizon (29-33 inches) consists of dark yellowish-brown loamy fine sand. The C horizon
consists of three (3) layers (Cg1, Cg2, and Cg3) and ranges from 33 to 85 inches. This horizon
contains dark gray to dark grayish-brown, very fine sandy loams and silt loams. In general, soil
acidity decreases with depth from strongly acid to strongly acid in the surface horizons, strongly
acid to slightly acid in the B horizons, and slightly acid to slightly alkaline in the C horizons.
The thickness of the solum ranges from 30 to 45 inches and the depth to bedrock is more than 60
inches. Great Piece soils generally lack rock fragments but can contain up to 5% in horizons
within the solum and up to 15% in the C horizon. The saturated hydraulic conductivity is
moderately high or high in the solum and substratum. In most years, an apparent seasonally high
groundwater table is at or near the surface throughout the winter and early spring, and following
periods of heavy rainfall. Areas adjacent to major streams are subject to seasonal flooding.
Most areas are used as woodland or meadows, and commonly contain pin oak, red maple, birch,
and white oak.
Haledon Series - Haledon represents approximately 152.2 acres or 2.41% of the Township’s
landcover. It occurs in patches scattered primarily throughout the northwestern, central, and
eastern portions of the Township, and is often interspersed within the Boonton soils.
This series consists of very deep, somewhat poorly drained soils found on rolling uplands with
slopes ranging from 0 to 15 %. Acidity within the Haledon Series ranges from extremely to
moderately acidic for the A and B horizons (0 to 45 inches) and strongly acid to slightly acid for
the C horizon (45 to 72 inches).
The A horizon (0 to 8 inches) is made up of very dark gray-brown cobbly loam. Granular
structures, many roots, and fine porous areas are found throughout the horizon. Stones, cobles,
and gravel make up approximately 25% of the layer.
The B Horizon (8 to 45 inches) varies in consistency. From 8 to 30 inches, the B horizon is a
yellowish brown cobbly loam that is a subangular blocky structure. Rock fragments of gravel,
cobbles, and some stones contribute to 20% of the upper portion of the layer. Between 30 and 38
inches, the B horizon consists of brown and yellowish brown sandy loam. The middle layer of
the horizon has approximately 20% rock fragments, dominated by gravel. The lower portion of
the B horizon (38 to 45 inches) is a sandy loam with varying coloration of brown and yellow
brown.
The C horizon (45 to 72 inches) is a brown gravelly sandy loam. It is a massive, very firm
structure. In this layer of the series there are 30% rock fragments, dominated by gravel.
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The depth to bedrock of the Haledon Series is greater than 6 feet. The solum ranges in thickness
from 40 to 60 inches. The fragipan is between 24 and 36 inches in depth. In the solum layer of
the soil are rock fragments of mostly gravel, cobbles, basalt, shale, sandstone and gneiss ranging
from 5 to 25 % of the framework of the layer. The substratum consists of 15 to 35 % rock
fragments. Quartz, feldspar, amphibole and mica are the dominant minerals found in the
Haledon series.
Haledon soils are found at base areas of steep sloping uplands and in shallow drainage ways with
slopes ranging in gradient from 0 to 15 %. The majority of the soil series is composed of basalt,
red sandstone, shale, and granitic gneiss with lesser amounts of quartzite, gray sandstone and
shale having developed in a coarse textured glacial till. Given the location of Haledon soils, at
the base of steep slopes and drainage ways, the series tends to be somewhat poorly drained with
medium to high surface runoff. Above the fragipan the permeability is moderate to moderately
rapid, whereas within the fragipan it is slow to very slow. The saturated hydraulic conductivity
of the Haledon soil is moderately high to high.
Although most of the locations where Haledon soils are found are wooded or idle fields, the soil
areas tend to be used for housing or urban development. Oak and maple trees dominate the
associated vegetation community. Lesser amounts of birch and ash can also occur within the
vegetation layers.
Hasbrouck Series - Hasbrouck comprises approximately 337 acres or approximately 5.3% of the
Township land cover. Hasbrouck soils are dominant in the north-central portion of Millburn
within the lowland forests adjacent to Canoe, Slough, and Taylor Brooks. This soil is a very
deep poorly drained soil. Permeability is typically moderately rapid in the upper layers before
becoming slow to very slow in the fragipan (water restrictive) portions of the B horizon. Soils
are typically very strongly acid in the A and Eg horizons; moderately acid in the upper B
horizon; slightly acid in the lower B horizon; and neutral in the C horizon.
The depth to bedrock is generally 72 inches. The A horizon is a three inch layer of dark gray,
coarse granular friable soil with 10 % stones. It is followed by a 3 to 10 inch Eg horizon
consisting of grayish brown and dark gray soil. The consistency is stony silt loam with a
moderately coarse granular component containing 10% stones and 15 % cobbles and gravel.
The B horizon consists of three layers (Beg, Btg and Bx) ranging from 10 to 42 inches. The
horizon is pinkish gray gravelly loam in the upper layer, gray sandy clay loam in the middle
layer, and reddish brown gravelly sandy loam in the bottom layer. The C horizon extends from
42 to 72 inches and consists of reddish brown gravelly sandy loam containing 25% gravel and
5% cobble.
Hasbrouck soils occur in relatively flat to minor sloping (0 to 8%) ground. The soil develops
from eroded and redeposited glacial till consisting of red shales, red sandstone and basalt. Land
use and land cover is typically wooded with typical lowland vegetation that includes red maple,
ash, pin oak and swamp white oak. Mildly sloping areas are sometimes used for recreational
purposes.
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Natchaug Series – Natchaug soils encompass approximately 46.53 acres or 0.74% of the
Township landcover. The Natchaug series consists of very deep, very poorly drained soils
formed in woody and herbaceous organic materials overlying loamy deposits in depressions on
lake plains, outwash plains, tll plains, moraines, and floodplains. The organic material extends
to a depth of 16 to 51 inches. Woody fragments commonly occur throughout the organic soil
materials in most pedons consisting of twigs, branches, logs, or stumps, and average from 2 to
15% by volume.
The Oi horizon consists of two (2) layers (Oi1 and Oi2) that range from 0 to 3.5 inches. This
horizon consists of dark brown to dark reddish-brown broken face and rubbed muck with 80 to
90% fibers and 60-90% rubbed muck. The Oi horizon contains fine and medium roots, 5%
coarse woody fragments, and less than 5% mineral soil material. The Oi horizon is extremely to
ultra acidic.
The Oa horizon contains four (4) layers (Oa1, Oa2, Oa3, and Oa4) that range from 3.5 to 24
inches. This horizon consists of black, dark brown, and dark reddish-brown broken face and
rubbed muck. The presence of fibers, woody fragments, and roots diminishes substantially with
depth in this horizon. Acidity also decreases with depth from extremely acid to strongly acid.
The Cg horizon consists of three (3) layers (2Cg1, 2Cg2, and 2Cg3) that range from 24 to 80
inches. This horizon consists of gray to grayish-brown fine sandy loam and loam. Iron
depletions, accumulations, concentrations, and streaks are present in the upper Cg horizon. The
lower Cg horizon contains about 1% gravel. Acidity decreases with depth from strongly acid to
moderately acid.
Most areas are used for wildlife habitat, or are in woodland or clearcut woodland, while other
areas are used for pasture. Common vegetation associated with the Natchaug series includes red
maple, skunk cabbage, and sphagnum moss.
Parsippany Series - Parsippany soils comprise approximately 121 acres or 2% of the Township
land cover. These soils are deep poorly drained soils occurring in silty and clayey sediments on
relatively level areas ranging in grade from 0 to 8%. Within Millburn, Parsippany soils are
primarily associated with the Passaic River floodplain along the western border of the Township.
The A and upper B layers are generally strongly acid to very strongly acid. The soil pedon
becomes increasingly less acid in the lower B and BC horizons and is neutral in the C horizon.
The four (4) inch A horizon consists of an A and ABg layer consisting of dark grayish brown and
dark gray silt loam. The upper Bg horizon (4 to 9 inches) consists of gray silty clay loam with
brown and gray iron accumulations and depletions. The lower Btg (1 and 2) horizons (9 to 29
inches) are generally reddish brown silty clay. This layer contains brown and gray iron
depletions and accumulations. The lower portion may contain up to 3% fine gravel comprised of
granitic gneiss and shale. The BC layer extends from 29 to 50 inches and is composed of brown
and strong brown clay loam. It is followed by a reddish brown silt loam C layer from 50 to 70
inches.
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These soils generally occur in fine glacial lake bottom sediments. Parent materials consist of
weathered basalt, shale and granite. These soils are typically found in low woodlands
historically consisting of elm, swamp white oak, green ash, and red maple. Parsippany soil is
occasionally utilized for moisture tolerant agriculture, including various crops, hay and pasture.
Peckmantown Series – Peckmantown soils represent approximately 51.89 acres or 0.82% of the
Township’s landcover. Within Millburn Township, Peckmantown soils occur in South Mountain
Reservation in the vicinity of or adjacent to the Rahway River. The Peckmantown series consists
of very deep, well drained soils that formed in stratified glaciolucustrine materials overlying
glacial outwash derived mostly from basalt, red sandstone, and granitic gneiss.
The A horizon includes two (2) layers (A and Ap), which extends from 0 to 8 inches. This
horizon consists of very dark grayish brown to brown loam with few fine, medium, and coarse
roots. The B horizon contains five (5) layers (BAt, Bt, Btx1, Btx2, and BCtx), which extends
from 8 to 59 inches. The B horizon consists of brown, strong brown, pale brown, yellowishbrown, and light yellowish-brown silt loams and loams with few fine, medium, and coarse roots.
The lower B horizon contains few fine vesticular pores and few, fine prominent manganese
films. The C horizon includes three (3) layers (2C1, 2C2, and 2C3), which extends from 59 to
88 inches. The C horizon consists of strong brown to brown loamy coarse sand and coarse sand.
This horizon contains 1 to 10% gravel. Soil acidity ranges from extremely acid or strongly acid
in the A horizon and strongly acid to moderately acid in the B and C horizons.
Permeability is moderately rapid in the A and Bt horizons, slow or very slow throughout the
fragipan, and moderately rapid to very rapid in the substratum. The saturated hydraulic
conductivity is high in the surface horizons, low to moderately high in the fragipan, and high or
very high in the substratum.
Peckmantown soils are commonly found in highly urbanized areas; however, the few
undeveloped areas are commonly wooded with white pine, Norway spruce, black cherry, oaks,
and red maple.
Pompton Series – Pompton soils encompass approximately 121.28 acres or 1.92% of the
Township’s landcover. Pompton soils primarily occur between the John F. Kennedy Parkway
and Canoe Brook Reservoir Number 1, as well as along Canoe Brook. The Pompton series
consists of very deep, moderately well drained and somewhat poorly drained soils that formed in
water-sorted sediments. Pompton soils are generally found on outwash plains and terraces in
waterways and low positions.
The Ap horizon (0-7 inches) consist of very dark grayish-brown, very fine sandy loam with
many roots and fine pores. The B horizon includes two (2) layers (Bw1 and Bw2), which
extends from 7 to 25 inches. The B horizon consists of yellowish-brown fine sandy loam and
sandy loam. Roots, fine pores, and iron accumulations are common thoughout this horizon, and
iron depletions are common in the lower B horizon. The BC horizon (25-34 inches) consists of
yellowish-brown, grayish-brown, and olive-gray gravelly sandy loam. The BC horizon contains
masses of iron accumulation, few roots and about 30% pebbles with few cobblestones. The C
horizon includes two (2) layers (2C and 3C), which extends from 34 to 72 inches. The upper C
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horizon consists of yellowish-brown and light olive-brown stratified, very gravelly loamy sand
with 45% pebbles and cobblestones. The lower C horizon consists of grayish-brown and light
brownish-gray stratified sand and gravel. Soil acidity is very strongly acid to moderately acid
throughout.
The thickness of the solum ranges from 24 to 40 inches. Pompton soils generally contain rock
fragments ranging from 0 to 35% through the solum and from 0 to 75% in individual horizons in
the C horizon. Rounded pebbles are dominant; however, angular pebbles and rounded or angular
cobblestones and stones also occur. Permeability is moderately rapid in the solum and rapid or
very rapid in the substratum. The saturated hydraulic conductivity is high in the solum and high
or very high in the substratum. The groundwater table is within 12 inches of the surface in the
late winter and early spring, as well as after periods of extended rainfall.
Most areas are wooded or in idle fields and used for residential or industrial development sites.
Native vegetation is largely in woodland dominated by birch, oak, and ash with some hemlock.
Preakness Series – Preakness soils encompass approximately 2.07 acres or 0.03% of the
Township’s landcover. The Preakness series consists of very deep, poorly and very poorly
drained soils on outwash plains and terraces.
The A horizon includes two layers (Ap and A2), which extends from 0 to 12 inches. The A
horizon consists of very dark gray sandy loam with few to less than 5% fine gravel. Soil acidity
increases with depth from slightly acid to moderately acid. The Bg horizon (12-30 inches)
consists of very friable, grayish-brown sandy loam with many coarase, distinct gray iron
depletions. The 2Cg horizon (30-65 inches) consists of grayish-brown gravelly loamy sand with
20% round fine granitic gravel. The B and C horizons are strongly acid.
Permeability is moderate or moderately rapid in the surface and subsoil, and rapid or very rapid
in the substratum. Runoff is negligible or low. Saturated hydraulic conductivity is moderately
low or high in the surface and subsoil, and moderately low to very high in the substratum. The
water table is at or near the surface from late autumn through winter and spring. The soils are
often ponded in winter and during periods of high rainfall because of their low topographic
position. In many places adjacent to streams, Preakness soils flood frequently for brief periods
in late winter and early spring. They flood more extensively but less often following severe
storms of low frequency in August through October.
Many areas of these soils are idle or are drained and used for housing developments. In the past,
many areas had been drained and used for production of vegetables. Native vegetation is red
maple, elm, willow, and ash with some sedge and other hydrophytic species.
Raritan Series – Raritan soils comprise approximately 2.01 acres or 0.03% of the Township’s
landcover. The Raritan series consists of very deep, moderately well or somewhat poorly
drained soils formed in sediments from red non-calcareous shale, siltstone, and sandstone. These
soils are commonly found on nearly level to strongly sloping stream terraces, usually above
present overflow.
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The Ap horizon (0-10 inches) consists of brown silt loam with 4% rounded gravel. Medium
pores and fine roots are common throughout this horizon. The B horizon includes four (4) layers
(BA, Bt1, Bt2, and Btx), which extends from 10 to 51 inches. The B horizon generally consists
of brown, yellowish red, and reddish brown, silt loams, silty clay loams, and clay loams. The B
horizon contains 3 to 8% subrounded gravel. The C horizon (51-62 inches) consists of brown
and reddish brown gravelly loam with common distinct reddish-gray iron depletions and 15%
subrounded gravel. Overall, soil acidity increases with depth from moderately acid to strongly
acid.
Solum thickness ranges from 42 to 56 inches. The depth to unconforming material is more than
40 inches, the depth to bedrock ranges from 5 to 20 feet, and the depth to the fragipan generally
ranges from 20 to 30 inhces. The amount of water rounded gravel in the solum ranges from 0 to
15% and from 0 to 50% in the C horizon. The saturated hydraulic conductivity of Raritan soils
is moderately slow and runoff potential is medium.
Most areas are largely cleared and in general farm crops with considerable acreage in urban and
industrial use. Woodlands are oak-type mixed hardwoods.
Tunkhannock Series – Tunkhannock soils encompass approximately 44.12 acres or 0.7% of the
Township’s landcover. This soil type occurs along the Rahway River in the South Mountain
Reservation, as well as near Farley Road and Old Hollow Road. Tunkhannock soils consist of
very deep, well to somewhat excessively drained soils formed in water-sorted glacial material
derived from reddish sandstone, siltstone, and shale.
The Ap horizon (0-8 inches) consists of brown gravelly loam with 15% rock fragments. The B
horizon includes three (3) layers (Bw1, Bw2, and BC), which extends from 8 to 30 inches. B
horizon consists of brown to reddish brown gravelly loams, very gravelly loams, and extremely
gravelly sandy loams. Rock fragments increase with depth from 20 to 60%. Roots are common
throughout the A and B horizons. The C horizon (30-72 inches) consists of reddish brown
extremely gravelly loamy sand and stratified loamy fine sand. The C horizon contains 60% rock
fragments with few roots in the upper part of the horizon. Soil acidity increases with depth from
slightly acid to strongly acid.
Solum thickness ranges from 20 to 40 inches. The depth to bedrock is 3.5 to 10 feet or more.
Surface runoff potential is low to very high, and permeability is moderately rapid in the solum
and rapid in the substratum.
Most gently sloping areas are cleared and used for general farm crops and some truck crops.
Wooded areas contain maple, black cherry, beech, ash, oak, hemlock, and white pine.
Whippany Series – Whippany soils encompass approximately 0.62 acres or 0.01% of Millburn
Township. This soil series consists of very deep, somewhat poorly drained soils on terraces or
within topographic basins. These soils formed in silty and clayey sediments containing a high
proportion of fines derived from weathered shale, basalt and granite materials.
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The A horizon generally consists of a dark grayish-brown silt loam surface layer approximately
nine (9) inches thick. The mottled B horizon (9-40 inches) is strong brown and dark brown clay
with moderate, medium subangular blocky structure. The B horizon is slightly to moderately
acid, and contains few to many coarse iron depletions, which diminish with depth. The upper
portion of the B horizon also contains fibrous roots. The C horizon (40-60 inches) consists of a
reddish-brown silty clay loam with few coarse distinct pale brown and pinkish gray iron
depletions, which are usually horizontally oriented and associated with stratification.
The depth to bedrock is generally more than 5 feet. Runoff is negligible to very high, and
permeability is slow. Saturated hydraulic conductivity ranges from moderately low or
moderately high. The water table is at or near the surface briefly during late winter and early
spring, and drops to a depth of at least four (4) feet in the summer.
Most areas containing natural vegetation include maple, sweet gum, pin oak, elm, and swamp
white oak. Where cleared, these soils have been extensively used for hay and pasture, and in
areas with improved drainage, corn, soybeans and other cultivated crops are grown.
Yalesville Series – Yalesville soils encompass approximately 71.54 acres or 1.13% of the
Township’s landcover. Yalesville soils occur in the vicinity of Crest Drive in the South
Mountain Reservation. Yalesville soils are moderately deep, well-drained formed in a loamy till.
The Ap horizon (0-8 inches) consists of dark brown fine sandy loam with very fine, fine, and
medium roots. The Ap horizon is moderately acid. The B horizon contains two (2) layers (Bw1
and Bw2), which extends from 8 to 25 inches. The upper B horizon (8-14 inches) consists of
reddish-brown, fine sandy loam with common fine to medium roots and few, very dark grayishbrown earthworm casts. The lower B horizon (14-25 inches) consists of reddish-brown loam
with few fine roots. The A and B horizons contain about 5% gravel and are moderately acid.
The C horizon (25-36 inches) consists of reddish-brown, gravelly sandy loam. The C horizon
contains about 12% gravel and 3% cobble, and is moderately acid. The 2R horizon
(approximately 26 inches) consists of reddish-brown, hard sandstone bedrock.
Yalesville soils are nearly level to moderately steep soils on hills and ridges. The parent material
consists of coarse-loamy till derived from basalt. Saturated hydraulic conductivity is moderately
high or high in the solum and high in the substratum. The runoff class is highand the slowest soil
permeability within a depth of 60 inches is considered moderately rapid. The depth to bedrock is
20 to 40 inches.
5.4.2

Major Non-Series Land Cover and Descriptions

Pits / Quarry – Areas mapped as Pits /Quarry generally consists of disturbed areas that result
from mining activities. These areas are typically well drained. The depth to the high water table
is greater than six (6) feet.
Urban Land - Urban land is the most common non-series soil, comprising 363 acres or
approximately 6% of the Township land cover. As described above, urban land soil is also a
component of the Boonton Series in Millburn, which is identified as Boonton-Urban Land
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Complex. This complex is the most dominant soil in the Township, representing approximately
41% of the Township or 2,586 acres.
Urban land soil is not conducive to soil identification or vegetation growth. Urban land soils
have been severely altered, excavated, or disturbed to a significant extent and no longer have
distinguishable morphologic features, such as distinguishable layers. Because of the often
multiple disturbances these soils have undergone, they no longer function as they did in their
original state and information on their characteristics is limited. Urban land soils may include
some Entisols (see below) but also includes impervious surfaces and other landcover features.
The areas where urban land is found are typically developed in such a way as to limit high water
tables from causing flooding.
Udifluvents and Fluvaquents - Udifluvents and Fluvaquents are among the soils known as
Entisols. These soils encompass less than 1% of the Township. Entisols show little or no
evidence of diagnostic horizons and lack distinguishing characteristics. The homogenous
appearance of Entisols may result from human induced mixing or other processes, such as
climate or flooding. The Udifluvent and Fluvent soils do not develop diagnostic horizons, due to
sediment deposition from periodic flooding. They are typically found in deltas or river valleys,
particularly where there are concentrations of sediment. Fluviquent soils are usually young
hydric soils formed on riverbanks in which the hydric nature of the soil prevents the formation of
diagnostic characteristics (NRCS, 2009).
Udorthents - Udorthents make up approximately 7% or approximately 441 acres of land cover
in Millburn Township. Udorthents occur in moderate to steep sloping areas where the original
soil layer has been cut away, or covered with gravel and sand fill material. Like other non-series
soils, Udorthents lack a number of distinguishable characteristics. In most cases, the locations
have been graded to smooth out the top layers and 4 to 10 inches of topsoil have been laid. Soil
reaction is varied; ranging from moderately acid to very acid.
Udorthents occur in a variety of landscapes, including outwash plains and moraines.
Permeability ranges from moderate to very rapid and the available water capacity ranges from
very low to low. The seasonal high water table is greater than 6 feet and the depth to bedrock is
more than 60 inches. Udorthents can sustain grass vegetation in many areas except where the
slope is between 15 to 25%. The steepness of the slope in these areas can result in significant
erosion and slope instability. Parks, recreation fields, and buildings are the common areas where
udorthent soils are found.
Water – Water generally consists of lakes, ponds, and rivers. Areas identified as “Water” on the
soil survey maps include Canoe Brook Reservoir Numbers 1 and 2, Taylor Lake, Campbells
Pond, Diamond Mill Pond, and unnamed lakes associated with Slough Brook and the Rahway
River.
5.5

Prime Farmlands

The US Department of Agriculture Natural Resource Conservation Service (NRCS) has
identified classified soils throughout the United States based on their agricultural significance, or
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Land Capability Classification. Prime Farmlands (PF) lands have soil with the best combination
of physical and chemical characteristics for producing food, feed, forage, fiber and oilseed crops
and are available for these uses. PF soils have the quality, growing season, and moisture supply
needed to economically produce a sustained high yield of crops when treated and managed
according to acceptable farming methods. PF soils are not excessively erodible or saturated with
water for a long period of time, and they either do not flood frequently or are protected from
flooding.
Soils of Statewide Importance (SI) include those soils in Land Capability Class II and III that do
not meet the criteria as Prime Farmlands, but nonetheless support agricultural production with
some limitations. SI soils may be suited to certain crops or require special conservation practices
to maintain their productivity. Other soils that may have certain important growing qualities but
do not qualify as having statewide importance may be identified as soils of Unique Importance
or Soils of Local Importance.
Table 5-3 identifies the soil-mapping units that are considered Prime Farmland and other Soils of
Importance within Millburn Township. Although Millburn Township has very little agricultural
production, it is important to consider that these valuable soils may provide significant
foundation for important natural communities and habitats within the municipality.
TABLE 5-3: SUMMARY OF ACRES OF IMPORTANT SOILS IN MILLBURN
TOWNSHIP, ESSEX COUNTY
Percent within
Farm Class
Sum Of Acres
Millburn Township
None
6,052.43
95.7%
Farmland of Local Importance (FLI)
0
0%
Farmland of Statewide Importance (FSI)
49.20
0.8%
Farmland of Unique Importance (FUI)
62.41
1.0%
Prime Farmland (PF)
160.44
2.5%
6,324.48
100%
TOTAL
These high quality soils collectively occupy a very small percentage (approximately 4-5%) of
Millburn’s total soil cover. Prime Farmland soils encompass approximately 160 acres and
include certain individual units of the Birdsboro, Dunellen, and Pompton series. Millburn’s Soils
of Unique Importance cover about 62 acres and include certain individual units of the Catden
and Natchaug series. Statewide Importance soils encompass about 49 acres and include certain
individual units of the Boonton, Dunellen, and Peckmantown series.
5.6

Hydric Soils

Approximately 603.05 acres (approx. 9.5% of the Township landcover) of hydric soils are
mapped in Millburn Township. An additional 333.22 acres (approx 5.3% of the land cover) of
soils within the Township are mapped as potentially having hydric inclusions within the overall
soil type. Hydric soils typically correspond with wetland mapping. Hydric soils are soils that
have low permeability, are poorly to very poorly drained, and have a water table at or near the
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ground surface during the growing season. Hydric soils may be frequently ponded or flooded for
a long or very long duration during the growing season. Hydric soils support wetland vegetation
communities. Multiple soil series and types are identified as being hydric or having hydric
inclusions.
TABLE 5-4: SUMMARY OF HYDRIC SOILS WITHIN MILLBURN
TOWNSHIP, ESSEX COUNTY
Percent Cover within
Hydric
Sum Of Acres
Millburn
Hydric Soil (H)
603.05
9.5%
Hydric Inclusions (HI)
333.22
5.3%
Not Listed
5,076.97
80.3%
Water
311.24
4.9%
6,324.48
100.00%
TOTAL
5.7

Soil Characteristics

Soils contain different properties which affect their use for various purposes. Since this survey is
mainly concerned with land development, the analysis of Millburn's soils has been limited to the
following four factors: (1) slope; (2) soil erosion potential; (3) seasonal high water table; and (4)
rainwater runoff potential.
5.7.1

Slope

In general, development of steep slopes (in excess of 10%) increases the risk of erosion, high
stormwater runoff coefficients, and flooding potential. The additional runoff results in
sedimentation of down slope surface waters, which impacts habitat and has the potential to
damage property. The sloping land increases the rate of stormwater runoff, which reduces the
rate of groundwater infiltration. This is exacerbated when vegetation is unnecessarily stripped
from the slope.
The slope percentage refers to the number of feet that a slope increases or decreases over 100
feet of horizontal distance. Thus, the surface of a 10% slope would be 10 feet higher or lower
for each 100 feet of slope length. The NRCS states that a slope over 15% would present severe
problems for most development uses because of the erosion potential. Map A-5 shows general
slope percentages found within the Township (see Appendix A).
Ian McHarg, a pioneer in the concept of environmental planning, has stated that all slopes of
greater than 25% should be covered with forest and development prohibited. As can be readily
seen from the slopes shown on Map A-5, most of the steepest slopes are concentrated on the First
Watchung ridge in the eastern section of Millburn, namely the South Mountain Reservation. The
flattest areas lie in the west, south, and in the middle of the Township, where development has
already occurred.
Steep Slopes Mapping (see Appendix A, Map A-5) was developed by evaluating soil unit data
from the USDA SSURGO Soils Series Database, which assigns a range of slopes to a given soil
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unit (i.e., 8-15% slopes). As a result, the Steep Slopes Map provided herein is for illustrative
reasons only and should not be relied upon for accuracy or regulatory purposes. The enclosed
map should not replace a site-specific steep slopes evaluation. According to the Steep Slopes
Map, a majority of the Township contains areas with slopes less than 8%. The central portion of
the Township contains multiple patches with slopes ranging from 8-15% with some areas
ranging from 15-25%. The greatest concentration of steep slopes occurs in the area of the South
Mountain Reservation within the northeastern portion of the Township. Slopes in this area
typically range from 8-35% with some ridges in excess of 35%. See Appendix A, Map A-5 for
the Steep Slopes Map.
Protection of Steep Slope Areas
One of the concerns for the Township of Millburn is development on steeply sloping land. Slope
is an important factor in determining the suitability of land for development as home sites, roads,
playgrounds, and parking lots. The Township has an ordinance that limits development on
pieces of property that have a slope of greater than 15. Inappropriate development on slopes of
less than 15% should also be a concern because of the potential for erosion and the wash-off of
sediment.
As per Article 6, Section 608 (Protection of Steep Slope Areas) of the Township’s Development
Regulations and Zoning Ordinance (Ordinance No. 1838-34; adopted December 18, 1984 and
amended through December 31, 2010), the Township has established development controls for
all lands located within the Township that have present within their boundaries topographical
conditions described as “steep slopes.” A “steep slope area” is defined as a slope with a grade of
15% or more, which extends for a horizontal distance of ten (10) feet or more. The Township’s
development controls are provided to minimize the potentially adverse impacts associated with
disturbance of steeply sloped areas, which generally results in accelerated erosion processes from
stormwater runoff, sedimentation of waterbodies, degradation of water quality and loss of
aquatic life support, soil loss, changes in natural topography and drainage patterns, increased
flooding potential, further fragmentation of forest and habitat areas, and compromised aesthetic
values.
All applications for minor and major subdivision or site plan approval, or for a permit for
construction, grading or clearing of any lot, except as otherwise exempted from this chapter of
the ordinance, must be evaluated to determine the presence of critical slope areas in accordance
with the Slope Analysis Categories, as follows:
TABLE 5-5: SLOPE ANALYSIS CATEGORIES
Category
Percent Grade
1
15 to 19.99%
2
20 to 24.99%
3
25 to 34.99%
4
35% or greater
In accordance with Section 608.6, there shall be no disturbance of steep slope areas in excess of
the disturbance permitted by the table below, except for redevelopment:
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TABLE 5-6: PERMITTED DISTURBANCE OF STEEP SLOPE AREAS
Category
Percent Grade
1
50%
2
25%
3
10%
4
None
For further information, refer to the Township’s Development Regulations and Zoning
Ordinance and Revised General Ordinances, which is available for viewing on the web at
http://www.twp.millburn.nj.us/town-codes/township-codes.html.
5.7.2

Soil Erosion Potential

The degree and length of slope partially indicate the likelihood of soil erosion. Other properties
that affect erosion potential are soil texture, structure, permeability, and amount of stones and
pebbles. Natural vegetation inhibits water and wind erosion; however, when trees, shrubs,
leaves, and grasses are removed, erosion occurs. The eroded soil, usually carried by water, clogs
storm drains and causes sedimentation in ponds and streams. Soil erosion results in multiple
losses:
   Fertile top soil that took hundreds of years to form is lost;
   Silted pipes and waterways must be cleaned at public expense; and
   Aquatic habitat and life are severely impaired.
Steep slopes in the South Mountain Reservation have high erosion potential, and there are other
high erosion potential areas scattered throughout the Township. Although the land is relatively
level in the western end of the Township, there is a large section of highly erodible soils between
John F. Kennedy Parkway and the Passaic River.
The NRCS lists an assigned Kw erodibility factor for each soil type (USDA 2004a). These
values for the soil types found in Millburn Township are listed in Table 5-7 below. The Kw
erodibility factors are used in equations (USLE and RUSLE) that predict the long-term average
soil loss from rainfall (USDA 2004b). Peckmantown extremely stony silt loam (PecmBc) has
the highest erodibility factor. This soil type formed in glaciolacustrine and glaciofluvial
sediments between the First and Second Watchung Mountains during the Moggy Hollow glacial
stage of Lake Passaic (USDA 2002).

Map
Symbol

TABLE 5-7: SOIL EROSION POTENTIAL AND CHARACTERISTICS
Kw
Depth of
Slope
Soil Name
erodibility seasonal high
Symbol
factor
water table

Runoff
Class

Bhn

Br

Birdsboro-Urban land complex

0.37

--

Very Low
to Medium

Boe

Bc

Boonton sandy loam, terminal
moraine

0.2

29 inches

Low
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Map
Symbol
Boe
Boe
Bog
Bog
Bog
Bog

TABLE 5-7: SOIL EROSION POTENTIAL AND CHARACTERISTICS
Kw
Depth of
Slope
Soil Name
erodibility seasonal high
Symbol
factor
water table
Boonton sandy loam, terminal
Cc
0.2
29 inches
moraine
Boonton sandy loam, terminal
Dc
0.17
29 inches
moraine
Bc
Boonton loam
0.28
29 inches
C
Boonton loam
0.43
29 inches
Cc
Boonton loam
0.43
29 inches
Dc
Boonton loam
0.43
29 inches

Runoff
Class
Low
Low
Low
Low
Low
Low
Low to
medium
Low to
medium

Bou

B

Boonton - Urban land complex

0.28

29 inches

Bou

C

Boonton - Urban land complex

0.28

29 inches

Bowr

B

0.37

27 inches

Medium

Bowr

C

0.32

27 inches

Medium

Bowt

B

0.2

29 inches

Low

Bowt

C

0.2

29 inches

Low

Bowt

D

0.17

29 inches

Low

Catc
Dun
Dun
Dun
Duu
Duu
Fmh
FNAT
Grp
Han
Han
Hct
Naz
Pbp

A
B
C
D
B
C
At
A
Bc
Cc
Bc
A
At

0.15
0.32
0.32
0.17
0.28
0.32
0.32
0.32
0.28
0.32
0.37
0.24
0.15
0.43

0 inches
>6 feet
>6 feet
>6 feet
>6 feet
>6 feet
6 inches
0 inches
3 inches
15 inches
15 inches
5 inches
0 inches
3 inches

Pbph

At

0.43

0 inches

Pbpu

At

Parsippany-Urban land complex

0.43

0 inches

Pecm

B

Peckmantown silt loam

0.28

27 inches

Negligible
Medium
Medium
Medium
Medium
Medium
Low
-Negligible
Low
Low
Medium
Negligible
Negligible
Low to
Medium
Negligible
to Low
Medium
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Boonton - Urban land complex, red
sandstone lowland
Boonton - Urban land complex, red
sandstone lowland
Boonton - Urban land complex,
terminal moraine
Boonton - Urban land complex,
terminal moraine
Boonton - Urban land complex,
terminal moraine
Catden muck
Dunellen sandy loam
Dunellen sandy loam
Dunellen sandy loam
Dunellen - Urban land complex
Dunellen - Urban land complex
Fluvaquents, loamy
Fluvaquents and Udifluvents
Great Piece loam
Haledon silt loam
Haledon silt loam
Hasbrouck silt loam
Natchaug muck
Parsippany silt loam
Parsippany silt loam, sandy loam
substratum
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Map
Symbol
Pecm
Pecm
Pecuu
Poh
Prk
QY

TABLE 5-7: SOIL EROSION POTENTIAL AND CHARACTERISTICS
Kw
Depth of
Slope
Soil Name
erodibility seasonal high
Symbol
factor
water table
Bc
Peckmantown silt loam
0.64
27 inches
C
Peckmantown silt loam
0.28
27 inches
B
Peckmantown - Urban land complex
0.64
27 inches
A
Pompton sandy loam
0.17
15 inches
A
Preakness sandy loam
0.24
4 inches
Pits, quarry
---

Runoff
Class

Ras

Ar

Raritan-Urban land-Passaic complex

0.37

0 inches

Tunk
Tunk
Ucd
Udbon

D
E
At
B

0.17
0.17
0.28
0.37

>6 feet
>6 feet
40 Inches
29 inches

Udboo

B

0.24

27 inches

Medium

Uddun
Udhal
Udhor
Udktt

B
B
B
B

0.32
0.24
0.43
0.43

>6 feet
15 inches
22 inches
72 inches

Udpec

B

0.49

27 inches

Medium
Medium
Medium
-Medium

URBON

B

--

--

--

URBOO

B

--

--

--

URDUN
URKTT
URPOM
USBON
USDUN

B
B
B
B
B

Tunkhannock fine sandy loam
Tunkhannock fine sandy loam
Udifluvents
Udorthents, Boonton substratum
Udorthents, Boonton substratum, red
sandstone lowland
Udorthents, Dunellen substratum
Udorthents, Haledon substratum
Udorthents, Horseneck substratum
Udorthents, loamy fill substratum
Udorthents, Peckmantown
substratum
Urban land, Boonton substratum
Urban land, Boonton red sandstone
lowland substratum
Urban land, Dunellen substratum
Urban land, silty clay fill substratum
Urban land, Pompton substratum
Urban land - Boonton complex
Urban land - Dunellen complex

Medium
Medium
Medium
Low
Low
-Negligible
to Low
Medium
Medium
Negligible
Medium

---0.28
0.28

---29 inches
>6 feet

Whr

Br

Whippany silt loam

0.37

6 inches

---Low
Medium
Negligible
to Low

Yaob

Bc

--

--

High

Yaoh

Eh

--

>6 feet

High

5.7.3

Yalesville-Boonton-Holyoke
complex
Yalesville-Holyoke complex

Seasonal High Water Table

Rainfall permeates soil particles until it reaches groundwater level. Sometimes it is prevented
from reaching true groundwater level by a fragipan or hardpan (a compact layer of soil). Such
fragipans occur frequently in Millburn Township. A soil may also be wet because underground
water comes up from rock in that area. Generally, the level of free-flowing groundwater depends
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on the amount of rainfall, topography, and the season. The NRCS has estimated the depth to the
seasonally high water table for the types of soils found in Millburn Township. The seasonal high
water table is depicted on Map B-7 (see Appendix A) and listed for each soil type in Table 5-7
above.
5.7.4

Water Runoff Potential

Millburn Township features a significant amount of developed land; therefore, stormwater runoff
becomes a larger concern as an increasing fraction of the Township’s surface area is impervious
to rainwater (e.g., streets, parking lots, and roof surfaces). Also, waste material common to
urban areas, such as dust and other atmospheric particles, litter, animal wastes, leaves, etc., tend
to collect in the drainage gutters of impervious surfaces. In general, the nonpoint-source load
from an urban catchment is directly related to its impervious surface area. Thus, knowing the
types of soils and their properties provides guidance on the absorption of a soil type and its
ability to absorb water either for water supply or for flood control.
Soil properties have been analyzed to determine whether a soil, after it is completely wet, will
continue to absorb rain. These properties include depth of seasonally high water table, intake
rate, and permeability after prolonged wetting and depth to fragipan. The steepness of a hill, the
type of vegetation covering the land, and the velocity of the stream also influence the infiltration
rate of the water. Where the Runoff Class is “low,” stormwater can soak (recharge) into the
ground and be stored for future use instead of running off overland and possibly causing erosion
or flooding. Map B-8 (see Appendix A) and Table 5-7 above list the Runoff Class for each type
of soil found in Millburn Township.
5.8

Soil Erosion and Sediment Control

The NJDEP Soil Erosion and Sediment Control Act (N.J.S.A. 4-24-39 et seq.) and its
implementing regulations at N.J.A.C. 2:90, requires that a Soil Erosion and Sediment Control
Plan be prepared for any clearing or disturbance of 5,000 square feet or more. The plan must be
prepared in accordance with the Standards for Soil Erosion and Sediment Control at N.J.A.C
2:90. Soil disturbance of one (1) acre or more during construction also requires a New Jersey
Pollutant Discharge Elimination System (NJPDES) permit (NJPDES Rules - N.J.A.C.7:14a) and
a Request for Authorization (RFA) from NJDEP’s Bureau of Nonpoint Pollution. These
documents and information can be obtained through the County’s Soil Conservation District
(SCD). The SCD monitors compliance with the SESC plan during construction. Information
about Soil Erosion and Sediment Control may be obtained from the Hudson, Essex and Passaic
Soil Conservation District located at 15 Bloomfield Avenue, North Caldwell, New Jersey 07006   
(website:  http://www.hepsoilnj.org/).
According to Article 5, Section 524 (Soil Erosion and Sediment Control) of the Township’s
Development Regulations and Zoning Ordinance (Ordinance No. 1838-34; adopted December
18, 1984 and amended through December 31, 2010), all site plans and major subdivisions must
incorporate soil erosion and sediment control plans developed in accordance with the
requirements of the Soil Erosion and Sediment Control Act (C. 251, P.L. 1975).
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Chapter XVII of the Township’s Revised General Ordinances (code adopted November 21, 1995
and amended through December 31, 2010) further states that “all subdivisions, site plans, and
other land development activities which are subject to the jurisdiction of the Millburn Township
Planning Board and Zoning Board of Adjustment shall comply with the requirements of Sections
507 [Drainage], 524 [Soil Erosion and Sediment Control], and 525 [Stormwater Runoff] of the
Millburn Development Regulations Ordinances.” As per Subsection 17-1.2, activities regulated
under Chapter XVII include:
a)   Clearing, grading, transporting, filling, excavating, removing, or otherwise disturbing any
land form within the Township unless:
1)   There has been a valid grading permit issued in accordance with Section 7-2 and this
Chapter by the Township Engineer;
2)   The disturbance activity is except under subsection 17-1.3 [exempt activities]; or
3)   The Planning Board or Board of Adjustment has approved a plan to provide for soil
erosion and sediment control for such land.
As per Subsection 17-1.3 of Chapter XVII, certain activities are exempt from these regulations,
including:
a)   Construction or alteration of any structure where a building permit is required and where
the proposed new impervious area is less than 200 square feet; or
b)   Land Disturbance where a building permit is not required and where the proposed land
disturbance is less than 500 square feet; or
c)   The proposed land disturbance is in connection with applications to the Township
Planning Board or Zoning Board of Adjustment (Ordinance No. 2153-99 §1; Ordinance
No. 2209-02 § 1).
For further information, refer to the Township’s Development Regulations and Zoning
Ordinance and Revised General Ordinances, which are available for viewing on the web at
http://www.twp.millburn.nj.us/town-codes/township-codes.html.
5.9

Acid Producing Soils

The NJDEP Division of Land Use Regulation defines acid producing soils as “soils that contain
geological deposits of iron sulfide minerals (pyrite or marcasite) which, when exposed to oxygen
from the air or from surface waters, oxidize to produce sulfuric acid. Acid producing soils, upon
excavation, generally have a pH of 4.0 or lower. After exposure to oxygen, these soils generally
have a pH of 3.0 or lower” (NJDEP 2009a). The underlying formations associated with acid
producing soils in New Jersey are primarily located within the inner and outer Coastal Plain
Province of New Jersey, and not with the Piedmont Province and /or Millburn Township.
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6.0

WATER RESOURCES

This section contains information on the various elements of water in Millburn, including
watershed management areas, drainage basins, and major surface water features; floodplains and
the Flood Hazard Area Control Act Rules; riparian buffers; surface water quality classifications,
assessments, and monitoring; surface water quality protection measures; stormwater
management; and preservation of water resources. Proper management of our water is an
important part of this ERI. The uses of all of the land areas in Millburn Township have
important impacts on both the quantity and quality of water resources in both the Passaic River
and Rahway River watersheds.
6.1

Watershed Management Areas, Drainage Basins and Major Surface Water
Features

A watershed is an area of land that drains into a body of water, such as a stream, lake, river or
bay. This includes surface water features and the surrounding land itself (NJDEP 2012a).
Topographic features, such as hills and slopes, define the boundaries of Watershed Management
Areas (WMAs). These WMAs are comprised of Drainage Basins, which are large watersheds
that encompass multiple smaller watershed areas. The NJDEP manages watersheds by dividing
the state into 20 large WMAs.
The northwest half of Millburn Township is located within WMA 6, the Upper Passaic,
Whippany and Rockaway WMA. WMA 6 lies within portions of Morris, Somerset, Sussex and
Essex Counties. This WMA includes the Passaic River basin and the river itself from its
headwaters in Morris County, through western Essex County and the associated wetland
complexes to its confluence with the Pompton River in Passaic County. WMA 6 is characterized
in part by extensive areas of suburban development, and reliance upon groundwater sources for
water supply (NJDEP 2012b). WMA 6 contains EPA Priority Wetlands because of its
association with the Passaic River.
The southeast half of Millburn Township is located within WMA 7, the Arthur Kill WMA.
WMA 7 lies within large portions of Essex, Union, and Middlesex Counties. This WMA
includes the East Branch Rahway River, Woodbridge River, and Robinson’s Branch, as well as
the Middlesex Reservoir, Orange Reservoir, Lower and Upper Echo Lakes, and Diamond Mill
Pond. WMA 7 is characterized by residential, commercial, and industrial development.
6.1.1

Watersheds and Subwatersheds

Within each WMA, there are multiple watersheds and subwatersheds. The USGS has mapped
and identified watersheds using a hierarchical numbering system. Each watershed is identified
by a unique hydrologic unit code (HUC) consisting of 11 digits (HUC-11). Watersheds are
further divided into subwatersheds, which are distinguished by a HUC consisting of 14 digits
(HUC-14). There are 150 HUC-11 watersheds in New Jersey, ranging in size from 0.1 to 143
square miles, with an average size of 51.9 square miles. There are 921 HUC-14 subwatersheds
in New Jersey, ranging in size from 0.1 to 42 square miles, with an average size of 8.5 square
miles.
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Millburn Township lies within two (2) major watersheds: the Upper Passaic River (above Pine
Brook Branch, HUC #02030103010) and the Rahway River / Woodbridge Creek Watershed
(HUC #02030104050). The north-south ridgeline that divides these watersheds roughly parallels
Hartshorn Drive, Fairfield Drive, and Kean Road. To the west of this ridge boundary, water
drains into the Passaic River. To the east of this ridge, water eventually flows into the Rahway
River.
Within the two (2) main watersheds are seven (7) sub-watersheds determined by land contours,
as follows:
TABLE 6-1: SUBWATERSHEDS AND MAJOR STREAMS WITHIN MILLBURN TOWNSHIP,
ESSEX COUNTY, NEW JERSEY
Associated Streams and Waterbodies
Subwatershed Name
HUC 14 Designation
within Millburn Township
Passaic River Upper (Columbia
Passaic River and Unnamed Tributaries
02030103010150
Road to 40d 45m)
Passaic River Upper (40d 45m to
Passaic River and Unnamed Tributaries
02030103010130
Snyder Avenue)
Slough Brook
Slough Brook
02030103010190
Canoe Brook and Unnamed Tributaries;
Canoe Brook Reservoirs #1 and #2; Passaic
Canoe Brook
02030103010140
River Unnamed Tributary; Taylor Brook;
Taylor Lake; Uncoded Tributarities
Baltusrol Tributary (above
Uncoded Tributary; Van Winkle Brook
02030104050030
Springfield Station)
Rahway River and Unnamed Tributaries;
Campbells Pond; Diamond Mill Pond; Short
Rahway River West Branch
02030104050010
Hill Club Ponds North and South
Rahway
River Unnamed Tributary
Rahway River East Branch
02030104050020

Within Millburn Township, the major tributary to the Passaic River is Canoe Brook, which flows
into Taylor Lake (Baldwin's Pond) in the East Orange Water Reserve (see Appendix A, Map A-7
- Wetlands and Surface Waters). The following three (3) streams are tributaries to the Canoe
Brook:
   Taylor Brook, paralleling White Oak Ridge Road, beginning near Briarwood Road;
   Great Hills Brook, paralleling Great Hills Road; and
   East Branch of Taylor Brook, flowing from Old Short Hills Road and Martindale Road to
the Canoe Brook.
In the eastern half of the Township, the West Branch of the Rahway River cuts through the South
Mountain Reservation, forming Campbell's Pond and Diamond Mill Pond; it then flows through
the middle of Millburn (after being joined by the Glen Avenue Brook) forming the pond in
Taylor Park (Taylor Pond); then down to the boundary of Millburn and Springfield, where it
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joins the East Branch of the Rahway River that forms part of the southern boundary between
Millburn, Union, and Springfield Townships. The rest of the southern boundary of the Township
is formed by the Van Winkle (Glenwood) Brook, which parallels Chatham Road and Woodland
Road, runs under Millburn Avenue, and past the High School.
In addition to major rivers and small streams, the NJDEP maps lakes and other waterbodies
within the State. These waterbody features include sections of larger stream courses, lakes,
ponds, and bays. Within Millburn Township, the NJDEP maps 18 waterbodies over 0.25 acres
in size. These waterbodies are generally artificial lakes or wider impounded areas along streams
and scattered throughout the municipality (see Table 6-2 below and Map A-7 for details). As
noted below in Table 6-2, the unnamed pond near the confluence of the Rahway River and an
unnamed tributary to the Rahway River (i.e., east of Brookside Drive and north of Campbells
Pond) is mostly drained due to a broken dam; therefore, the pond limits illustrated on Map A-7
are no longer accurate.
Canoe Brook Reservoir Numbers 1 and 2 are owned and managed by the New Jersey American
Water Company. These reservoirs are located in the western part of Millburn Township near the
Passaic River, encompassing approximately 280 acres overall (see Appendix A, Map A-7 Wetlands and Surface Waters). Each reservoir contains about one (1) billion gallons of water
and is filled with a mixture of ground and surface water.
Two large ponds, Short Hills Club Ponds North and South, are located just north of Lake Shore
Drive and are bound by Highland Avenue and Parsonage Hill Road.
In addition, the existence of swamps around Taylor Lake and Brookhaven, and the many wet flat
areas throughout the Township, indicate former bodies of water.
The largest areas of water storage within Millburn are its aquifers, depicted in Map B-11 (see
Appendix A), which lie beneath the surface of the ground. Refer to Section 4.3 above for a
detailed discussion on aquifers and recharge areas.
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TABLE 6-2: MAJOR WATERBODIES IN MILLBURN TOWNSHIP, ESSEX COUNTY
Waterbody
Canoe Brook Reservoir
Canoe Brook Reservoir No. 1
Canoe Brook Reservoir No. 2
1

Unnamed Lake

Unnamed Lake1
Unnamed Lake
Taylor Lake
Unnamed Basin
Unnamed Pond
Unnamed Pond
Unnamed Pond
Short Hills Club Ponds – North
Short Hills Club Ponds – South
Unnamed Pond4
Campbells Pond
Diamond Mill Pond

Millburn Township ERI

Location (Nearest Roads or Other Features)
Adjacent to the Southwest Corner of Canoe Brook
Reservoir No. 1, North of Canoe Brook, and North
of the John F. Kennedy Parkway
Southwest of Passaic Avenue, Southeast of
Parsonage Hill Road, and North-Northwest of John
F. Kennedy Parkway
North of John F. Kennedy Parkway
South-Southwest and East of Dickinson Lane, and
Northwest of Passaic Avenue
Southwest of Parsonage Hill Road, Southeast of
Passaic Avenue, North of Canoe Brook Reservoir
No. 1
Between Canoe Brook Reservoir Nos. 1 and 2
West of John F. Kennedy Parkway and Northeast
of Parsonage Hill Road
Between Canoe Brook Road and John F. Kennedy
Parkway
Within Canoe Brook Golf Course, South of Canoe
Brook Road
Within Canoe Brook Golf Course
Within Eastern Portion of Canoe Brook Golf
Course and West of Tennyson Drive
East of Lake Road and North of Shore Edge Road
West of Lake Road and North of Lakeshore Drive
East of Brookside Drive, North of Campbells Pond,
and within the South Mountain Reserve
East of Brookside Drive and within the South
Mountain Reserve
East of Brookside Drive, North of Glen Avenue,
and within the South Mountain Reserve
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Associated Stream

Acres

Canoe Brook

0.84

Canoe Brook

204.12

Canoe Brook
Passaic River
Tributary

76.70
11.372
2.113

Slough Brook
Tributary

5.682
4.283

Canoe Brook

3.35

Canoe Brook

15.35

None

0.49

Uncoded Tributary

1.28

Uncoded Tributary
Canoe Brook
Tributary
None
None

0.11
0.19
5.10
3.29

Rahway River

1.35

Rahway River

5.96

Rahway River

3.00

TABLE 6-2: MAJOR WATERBODIES IN MILLBURN TOWNSHIP, ESSEX COUNTY
Waterbody
Unnamed Pond
Portion of Rahway River

Location (Nearest Roads or Other Features)
East of Main Street and within Taylor Park
South of Greenwood Avenue and Taylor Park

Associated Stream
Rahway River
Rahway River

Notes:
Lakes and waterbodies list derived from NJDEP.
1
Waterbody partially located within Township.
2
Acreage provided is for entire waterbody and does not soley reflect the portion within the Township.
3
Acreage provided is for the portion of the waterbody within Township boundary.
4
Pond mostly drained due to broken dam. Limits of pond shown on Map A-7 are no longer accurate.
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Acres
1.29
0.87

6.2

Surface Water Quality Classification

As part of New Jersey’s responsibility to protect, restore, and enhance surface waters, surface
water quality is evaluated with respect to Surface Water Quality Standards (SWQS) and water
quality concerns occur when SWQS are not met or are threatened. New Jersey’s Surface Water
Quality standards (N.J.A.C. 7:9B, et seq.) establish the water quality goals and policies
underlying the management of the State’s water quality.
The highest quality surface waters in New Jersey are referred to as Outstanding Natural Resource
Waters (ONRW). These waters are typically in State or National parks and are not subject to any
wastewater discharges or increases in runoff [these waters may be identified as Freshwater 1
(FW1) or Pinelands (PL) waters]. Remaining waters are identified as Freshwater 2 (FW2)
waters. All of Millburn Township’s Waters are listed as FW2, which is the typical designation
of the urban and suburban portions of northern New Jersey.
Although there are some trout-stocked waters within the region, all of the streams located in
Millburn Township are identified as non-trout (NT). The NT designation indicates that these
waters do not contain populations of stocked and maintained (TM) or reproductive (TP)
populations of trout and are therefore not subject to certain restrictions. Non-trout waters are
generally unsuitable for trout species present in New Jersey (stocked or native brook trout,
(Salvelinus fontinalis), rainbow trout (Oncorhynchus mykiss), brown trout (Salmo trutta), or
various hybrids). Much of the Passaic River, including the warmer high-nutrient waters of
Millburn Township, would tend to lack the physical, chemical, or biological attributes required
for trout, which tend to generally require cooler water and somewhat oligotrophic (low nutrient)
environments.
Category 1 and 2 Waters
In addition to the standard water quality classifications previously mentioned, waters within New
Jersey are also classified as either Category 1 or Category 2 waters. Category 1 (C1) waters are
those waters designated for additional protection due to their “color, clarity, scenic setting, other
aesthetic value, exceptional ecological significance, recreational significance, water supply
significance or fisheries resources.” All other waters are considered Category 2 (C2) waters.
Under the New Jersey Stormwater Management Rules (N.J.A.C. 7:8), C1 waters are protected
from “measurable or calculable changes in water quality” and are afforded a designated special
waters resource protection area (SWRPA). The SWRPAs are those areas within 300 feet of the
top of each bank of C1 waters. Under the New Jersey Flood Hazard Area Control Act rules
(N.J.A.C. 7:13), a stream buffer (riparian zone) of 300 feet is protected adjacent to C1 waters.
Millburn Township does not presently contain C1 waters. All waters within Millburn Township
are listed as C2 waters.
6.3

Surface Water Quality Assessments

The surface water quality for rivers and creeks is evaluated in New Jersey using various testing
methods. One significant method employed by NJDEP is a protocol termed Ambient Biological
Monitoring Network (AMNET) for rapidly assessing water quality (see Section 6.3.3). In
addition, under Section 303(d) of the Clean Water Act, States are required to list the health status
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of their streams. The 303(d) list is generated using the AMNET and other stream monitoring
data such as that generated by the NJDEP Clean Lakes Program, NJDEP Shellfish Monitoring
Program, Fish Tissue Monitoring and NJDEP/USGS chemical and physical water quality
monitoring (see Section 6.3.4).
6.3.1

Point Source Pollution

Point source pollution comes from a defined “point” in the landscape, such as an industrial or
stormwater discharge pipe. Point source discharges to surface and ground water are regulated by
the NJDEP under the New Jersey Pollution Elimination Discharge System (NJPDES) program
(N.J.A.C. 7:14a). Much of this program was created in 1972 by the Federal Clean Water Act.
To accomplish the goals of the program, permits are issued that limit the mass and/or
concentration of pollutants that may be discharged into the ground or surface water. These types
of permits often require monitoring and include maintenance and Best Management Practices to
ensure that they are functioning properly. The types of permitted facilities range from
campgrounds, schools and shopping centers to large industrial and municipal wastewater
facilities. The most recent NJPDES list indicates there are six stormwater permits and one
surface water discharge NJPDES permit in Millburn Township currently on file with the NJDEP
on the Active Permit List (Table 6-3).
TABLE 6-3: NJDEP ACTIVE PERMIT (NJPDES) LIST FOR MILLBURN
TOWNSHIP, ESSEX COUNTY, NEW JERSEY
Type of
NJPDES ID
Facility Name
Discharge Location
Discharge
375 Millburn Avenue
NJG0153877
Millburn Township
Stormwater
Millburn, NJ 07041
Canoe Brook Water
167 John F. Kennedy Parkway
NJG0184705
Stormwater
Treatment Plant Upgrade
Millburn, NJ 07041
East Orange Golf Course
440 Parsonage Hill Rd.
NJG0185841
Stormwater
Cart Path
Short Hills, NJ 07078
Source: NJDEP Active Permit List. Website: www.state.nj.us/dep/dwq/database.htm (database files last
updated 5-24-11)

6.3.2

Nonpoint Source Pollution

Nonpoint sources of pollution are somewhat difficult to identify since they do not discharge
directly from a pipe or a “point source.” These nonpoint sources are instead transferred into
receiving waters from broad areas and multiple sources. Examples include stormwater that runs
off impervious surfaces and from agricultural areas that are subject to erosion. The most
common nonpoint pollutants include solid waste/floatables, sediment, nutrients, pesticides,
metals, road salts, petroleum hydrocarbons, and pathogens. These nonpoint pollutants are
discussed in the contamination section (Section 4.7.1) of the Millburn Township ERI.
In addition to increased runoff, developed areas also accumulate pollutants on the land surface
from atmospheric deposition (see Section 7.0 – Air Quality). These pollutants are mobilized and
transported to streams during storm events. Stormwater that runs off pavement or is stored in
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detention basins is also often heated, which raises the temperature of the receiving waters.
Nonpoint source pollution results in significant stream and habitat degradation.
6.3.3

AMNET Monitoring (Aquatic Invertebrate Populations)

In order to determine the health of the streams that comprise the watersheds, the NJDEP
performs monitoring of benthic macroinvertebrate populations using the Environmental
Protection Agency’s (EPA) Rapid Bioassessment Protocols – Level II procedure. Using this
method, aquatic communities are examined for pollution tolerant and intolerant life forms and
the results are used to compute a New Jersey Impairment Score and Biological Condition. The
program is termed the Ambient Biological Monitoring Network (AMNET). Biological condition
of a stream sample is based on 100 organism samples taken at the AMNET site. The benthic
macroinvertebrate samples examined include representatives of various taxonomic families of
insects and insect larvae, mollusks such as mussels, clams and snails, and crustaceans such as
crayfish. Ratings of the stream condition are based on the level of pollution tolerance of the
families collected, the ratio of pollution tolerant to pollution intolerant families, and the
biodiversity of the system (percentage of single species dominance). In New Jersey, over 800
locations are sampled on a five-year rotating schedule. Biological impairment of streams may be
caused by several major factors including nonpoint source pollution, point source pollution
and/or a lack of stream corridor (riparian) buffers.
Non-impaired streams are represented by maximum taxa richness, balanced groups and a good
representation of pollution intolerant species.
Moderately impaired communities are
characterized by reduced richness of EPT taxa: Ephemeroptera (mayflies), Plecoptera
(stoneflies), and Trichoptera (caddisflies); reduced community balance and reduced number of
pollution intolerant taxa. Severely impaired communities are benthic communities that are
drastically different from those in less impaired situations including a few dominant pollution
tolerant macroinvertebrate taxa (NJDEP 2012d). Pollution tolerant groups include worms
(Oligochaeta), midges (Simulidae), leeches (Hirudinia), and various snails (Gastropoda). The
scoring system for impairment contains value categories of excellent, good, fair and poor. While
the numeric values are calculated to make the impairment and shown, they are unique values and
therefore cannot be compaired to a set score range (eg 0-60) (NJDEP 2012 d).
Additional information on the evaluation methodology may be reviewed at the NJDEP AMNET
Standard Operating Procedure website:
http://www.state.nj.us/dep/wms//bfbm/download/AMNET_SOP_Appendix-B.pdf
The second round of sampling of New Jersey streams included a habitat score system developed
from recently revised EPA criteria (Barbour, 1997). Parameters considered in the evaluation
include in-stream substrate, channel morphology, bank structural features, and riparian
vegetation. The area evaluated included the sample site and the adjacent area within a 100 to
200 foot radius. The qualitative habitat assessment involves four condition categories, rating
each parameter as optimal, suboptimal, marginal, or poor. Scores within the State range between
53 and 197. Habitat scores include four categories: Optimal (160-200), Sub-Optimal (110-159),
Marginal (60-109) and Poor (<60).
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Three (3) AMNET biological monitoring stations are located within Millburn Township with
three (3) additional stations located within the vicinity of the Township (see Table 6-4 below and
Map A-7 in Appendix A). All of the samples within or in the vicinity of Millburn Township
show some level of impairment.
According to the most recent round of sampling (2008), the most severe impairment occurs
within the Passaic River and Rahway River sites. AMNET stations within the Rahway River
exist both upstream and downstream of the Township. The impairment score/rating for the
upstream location remained relatively stable between the 2003-2004 and 2008 sampling events;
however, the impairment score/rating deteriorated from fair to poor at the downstream location
during the same sampling period. With regard to the Passaic River, one (1) of the sampling sites
is located on the western border of the Township while the other is located approximately 4,000
feet downstream. Similar to the Rahway River, the impairment score/rating degraded from fair
to poor at the downstream location between the 2003-2004 and 2008 sampling events. Habitat
conditions within both rivers range from marginal to suboptimal (NJDEP 2011a).
Canoe Brook received the best habitat score/rating within the Township, although the rating
decreased slightly from optimal in 2003-2004 to suboptimal in 2008.
No sampling data was collected in Slough Brook in 2008; however, the 2003-2004 data indicated
a stream impairment score/rating of fair and suboptimal habitat conditions.
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TABLE 6-4: AMNET BIOLOGICAL CONDITION OF STREAMS WITHIN OR NEAR
MILLBURN TOWNSHIP, ESSEX COUNTY, NEW JERSEY
Stream Name

Rahway River

Rahway River

Passaic River

Passaic River
Slough Brook
Canoe Brook

Location
Northfield Avenue,
West Orange Twp., Essex Co.
(approximately 6,000 feet
upstream of Millburn Twp.)
Washington Avenue (Rt. 82),
Springfield Twp., Union Co.
(approximately 2,500 feet
downstream of Millburn Twp.)
Summit Avenue
Summit City, Union County
(approximately 4,000 feet
downstream of Millburn Twp.)
Passaic Avenue (along the
Millburn Township–Florham
Park Borough border)
Parsonage Hill Road
(along the Millburn-Livingston
Township border)
Parsonage Hill Road
(Northcentral Portion of
Millburn Township)

AMNET #

2003-2004
Impairment
Score / Rating

2008
Impairment
Score / Rating

2003-2004
Habitat Score /
Rating

2008 Habitat
Score / Rating

AN0192

18.25 / Poor

18.52 / Poor

85 / Marginal

105 / Marginal

AN0193

24.19 / Fair

8.92 / Poor

152 / Suboptimal 121 / Suboptimal

AN0230

28.48 / Fair

17.93 / Poor

154 / Suboptimal 117 / Suboptimal

AN0231A

18.6 / Poor

20.37 / Poor

116 / Suboptimal

98 / Marginal

AN0231C

25.66 / Fair

No Sample

148 / Suboptimal

No Sample

AN0231D

26.54 / Fair

30.9 / Fair

164 / Optimal

138 / Suboptimal

Source: NJDEP AMNET – Benthic Macroinvertebrate Sampling, http://www.nj.gov/dep/wms/bfbm/amnet.html
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6.3.4

Federal Clean Water Act Section 303 (d)

Under Section 303(d) of the Federal Clean Water Act, each State is required to identify and
make public information on impaired waterbodies. New Jersey is required to list impaired
waterbodies as part of the water quality planning process pursuant to the Water Quality Planning
Act (N.J.S.A. 58:11A-7). New Jersey uses chemical and biological stream monitoring to
determine these impaired waters. Waterbodies cannot be removed from the 303(d) list until the
water quality standards are met.
The Clean Water Act requires that each impaired (non-attaining for pollutants) waterbody is
given a priority ranking of high (H), medium (M), or low (L) with the goal of lowering the
Total Maximum Daily Load (TMDL) of the particular pollutant. The prioritization process takes
into account various environmental, social, and political factors. Prioritization criteria include
source and parameters of impairment; additional data needs; TMDL complexity and nature;
waterbody use and cultural or historic importance; efficiency concerns; watershed management
activities; sensitive species concerns; and public interest.
Table 6.5 provides the most recent available (Draft 2012) data for impaired waterbodies within
the vicinity of Millburn Township. According to the data, portions of Canoe Brook, Passaic
River, Rahway River, and Slough Brook were found to have pollution impairment levels
sufficient for listing on the 303(d) list. Various contaminants include inorganics, nutrients, total
suspended solids, and total dissolved solids (refer to Section 4.7.1 above for sources and causes
of various contaminant groups). Additionally, some of these streams experience low dissolved
oxygen, which results in eutrophic (high algae/low oxygen) conditions. Refer to Appendix D,
Photograph E, for an example of eutrophic conditions observed in Diamond Pond (West Branch
of Rahway River) in South Mountain Reservation.
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TABLE 6-5: DRAFT 2012 303(D) LIST OF WATER QUALITY LIMITED WATERS BY
SUBWATERSHED WITH PRIORITY RANKING
Assessment Unit ID
Assessment Unit Name
Pollutant
Priority
Number
NJ02030103010130

Passaic River Upper
(40d 45m to Snyder Avenue)

NJ02030103010140

Canoe Brook

NJ02030103010150

Passaic River Upper
(Columbia Road to 40d 45m)

NJ02030103010190

Slough Brook

NJ02030104050010

Rahway River West Branch

Arsenic
Total Suspended Solids
Cyanide
Arsenic
Total Dissolved Solids
Arsenic
Cyanide
Total Dissolved Solids
Total Suspended Solids
Dissolved Oxygen
Dissolved Oxygen
Total Dissolved Solids
Sulfates
Chloride
Phosphorus (Total)
Total Dissolved Solids
Total Dissolved Solids

L
L
M
L
M
L
L
M
M
M
M
M
L
L
M
M
M

NJ02030104050020
Rahway River East Branch
Notes:
Priority Ranking: L – Low; M – Medium; H – High
Source: Draft 2012 303(d) List of Water Quality Limited Waters, Including Priority Ranking, prepared by
NJDEP, Division of Water Monitoring and Standards and dated July 2, 2012
(http://www.state.nj.us/dep/wms/bwqsa/2012_draft_303d_list.pdf)

The 303(d) determination also provides designated uses of waterbodies based on their level of
impairment. Designated uses include their ability to support aquatic life, primary contact
recreation (e.g., swimming, water skiing, etc.), fish consumption, and various water supply uses
(see Table 6-6 below).
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TABLE 6-6: DRAFT 2012 INTEGRATED LIST FOR WATERS BY SUBWATERSHED
CATEGORIES AND ATTAINMENT / CAUSE(S)
WMA
ASSESSMENT
Primary
Public
Agricultural Industrial
ASSESSMENT
Aquatic
Fish
UNIT NAME
Contact
Water
Water
Water
UNIT ID
Life
Consumption
Recreation Supply
Supply
Supply
Passaic River
NS /
NJ02030103010130 Upper (40d 45m to
FS
NS / TSS
II
NS / FC
NS / A, C
C, P, TSS
Snyder Avenue)
NS /
NJ02030103010140
Canoe Brook
NS / FC
NS / A
II
FS
II
P, TDS
Passaic River
NS / C,
NS /
NJ02030103010150 (Columbia Road to
NS / FC
FS
NS / TSS
II
DO, TSS
A, TDS
40d 45m)
Rahway River West
NS /
NS /
NJ02030104050010
NS / P
NS / FC
FS
II
Branch
S, TDS
CL, TDS
Rahway River East
NJ02030104050020
NS / TDS
FS
II
II
NS / FC
NS / TDS
Branch
Baltusrol Trib.
NJ02030104050030 (above Springfield
II
NS / FC
II
II
II
II
Station)
Notes:
Categories: FS – Fully Supporting; NS – Not Supporting; II – Insufficient Information
Causes: A – Arsenic; C – Cyanide; CL – Chloride; DO – Dissolved Oxygen; FC – Fecal Coliform; P – Phosphorus (Total); S
– Sulfates; TDS – Total Dissolved Solids; TSS – Total Suspended Solids;
Source: Draft 2012 Assessment Unit Summary List (Integrated List), prepared by NJDEP Division of Water Monitoring and
Standards and dated July 2012 (http://www.state.nj.us/dep/wms/bwqsa/2012_draft_integrated_list.pdf)
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6.4
6.4.1

Surface Water Quality Protection Measures

Riparian Corridors

Riparian corridors are typically vegetated areas such as forests or wetlands along river systems.
The riparian corridors in which streams and rivers are located serve many functions in protecting
these sensitive resources. They are complex ecosystems that provide food and shade and are
effective in removing excess nutrients and sediment from surface runoff and shallow
groundwater. Streamside vegetation also buffers the impacts of some pesticides and provides
dissolved and particulate organic food needed to maintain high biological productivity and
diversity. Streamside forests improve water quality and biological diversity by filtering out
sediments and suspended solids; transforming excess nitrogen and phosphorus; storing nutrients
for extended periods; and providing energy to the stream in the form of dissolved carbon
compounds and particulate organic detritus (dead plant matter). This detritus forms the basis for
the aquatic food chain.
The effectiveness of a preserved buffer along stream corridors can vary, depending on soil
permeability and slopes. Areas with flatter slopes and with soils having a greater proportion of
sand would not require a buffer as wide as areas with steeper slopes and soils containing less
sand. Effective riparian corridors should typically be 100 feet or wider. Within Mendham
Township, most stream corridors including the North Branch Raritan River south of Roxiticus
Road, Burnett Brook along the northwestern boundary, and Dismal and India Brooks in northern
Mendham Township, and portions of the Whippany and Passaic River Systems in southeastern
Mendham Township contain slopes of 10% or greater. Larger vegetated buffers in excess of 300
feet become essential in areas of steep slopes to prevent streamside erosion and water quality
degradation. Some of Mendham Township’s corridors, particularly along streams within public
areas, contain vegetated buffers that extend in excess of 2400 feet from the surface water. Where
residential development occurs near riparian areas, impervious surface levels tend to range from
10 to 20 %.
Under the NJDEP Flood Hazard Area Control Act (FHACA) Rules (N.J.A.C. 7:13; last amended
September 7, 2010), the NJDEP regulates development or disturbance within the vicinity of
stream corridors and within floodplains. The FHACA provides protection of the vegetation
adjacent to a stream, known as the riparian zone, which extends for a distance of 50, 150 or 300
feet from the top of bank along streams. A 150 foot riparian zone is provided for all trout
production waters and all upstream waters; all trout maintenance waters and all upstream waters
within one linear mile as measured along the length of the regulated water; any segment of water
flowing through an area that contains documented habitat for threatened or endangered species
of plant or animal, which is critically dependent on the regulated water for survival, and all
upstream waters within one linear mile; and any segment of a water flowing through an area that
contains acid producing soils. A 300 foot riparian zone has been adopted to protect all
Category 1 (C1) waters. A 50 foot riparian zone is provided for all remaining regulated waters.
A 50 foot riparian zone may provide some limited stream corridor functions, such as shade and
bank stabilization, but will provide less in the way of filtering sediment or pollutants or the
uptake of nutrients.
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Millburn Township is not located upstream of any C1 waters within the same subwatershed
(HUC-14) and is not located upstream of any trout production waters. Additionally, the
Township is not underlain by acid-producing soils and is not located within one linear mile
upstream of trout maintenance waters or documented habitat for water-dependent endangered
and threatened species. Based on the above information, it is anticipated that the streams and
rivers within the Township would have a regulated riparian zone of 50 feet from top of bank.
Riparian zone widths are subject to review and verification by the NJDEP on a case-bycase basis.
Within Millburn Township, the riparian corridors of Taylor Brook, tributaries to Canoe Brook,
and portions of the Rahway River are fragmented by residential and commercial development
(see Appendix A, Map A-7 - Wetlands and Surface Waters and Map A-10 - 2007 Land Use Land
Cover Map). Additionally, a portion of a tributary to Canoe Brook traverses the East Orange
Golf Course while another tributary borders the Canoe Brook Country Club. A majority of the
Passaic River, Slough Brook, and the main branch of Canoe Brook flow in close proximity to the
Canoe Brook Reservoirs and through areas of forested wetlands and floodplain forest within the
Township. The width of the forested riparian corridor varies from less than 150 feet to over
1,000 feet wide along these rivers. The upper portion of the Rahway River is contained within
South Mountain Reservation, an approximately 2,000-acre nature reserve dominated by forest.
Taylor Brook and the upper portions of the tributaries to Canoe Brook are primarily surrounded
by impervious cover ranging from 20 to 30%. Portions of Canoe Brook, particularly around
John F. Kennedy Parkway, have areas of impervious cover up to 95%. Similarly, a small portion
of the Passaic River in the vicinity of Route 24 (i.e., western portion of the Township) has areas
of impervious cover up to 75%. The lower portion of the Rahway River has impervious cover
ranging from 35 to 90%.
Riparian Zone (Buffer) Protections
According to Article 7, Section 706 (Riparian Zone) of the Township’s Development
Regulations and Zoning Ordinance (Ordinance No. 1838-34; adopted December 18, 1984 and
amended through December 31, 2010), the Township Committee acknowledges that riparian
lands adjacent to streams, lakes, or other surface water bodies that are adequately vegetated
provide an important environmental protection and water resource management benefit. It is
necessary to protect and maintain riparian corridors by implementing specifications for the
establishment, protection, and maintenance of vegetation along the surface water bodies within
the Township, consistent with the interest of landowners in making reasonable economic use of
parcels of land that include such designated areas.
The purpose of this Ordinance is to designate riparian zones, and to provide for land use
regulation therein in order to protect the streams, lakes, and other surface water bodies of the
Township; to protect the water quality of watercourses, reservoirs, lakes, and other significant
water resources within the Township; to protect the riparian and aquatic ecosystems of the
Township; to provide for the environmentally sound use of the land resources of the Township;
and to complement existing State, regional, county, and municipal stream corridor protection and
management regulations and initiatives.
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The provisions provided in the Ordinance apply to any land disturbances resulting from or
related to any activity or use requiring application for any of the following permits or approvals:
  
  
  
  
  

Building permit
Zoning variance
Special exception
Conditional use
Subdivision/land development approval

No construction, development, use, activity, or encroachment is permitted in a riparian zone
unless the effects of such development are accompanied by preparation, approval, and
implementation of a Riparian Zone Management Plan. The plan must be approved by the
Township Engineer, in coordination with the Environmental Commission. An applicant must
demonstrate compliance with all applicable conditions and provisions of this Ordinance.
For further information, refer to the Township’s Development Regulations and Zoning
Ordinance and Revised General Ordinances, which are available for viewing on the web at
http://www.twp.millburn.nj.us/town-codes/township-codes.html.
6.4.2

Wastewater Management

In 1898, Millburn joined six other municipalities – Irvington, South Orange, West Orange,
Summit, Newark, and Vailsburg (now part of Newark) – to form a regional organization. The
Joint Meeting of Essex and Union Counties constructed a trunk sewer line to the Arthur Kill.
The legislative act authorizing the "consolidation of the different municipalities for building and
maintenance of a sewer" was the first of its kind and set a precedent for municipal cooperative
organizations in the United States and abroad. By 1926, the Joint Meeting included eleven
members, having added East Orange, Hillside, Maplewood, Roselle Park, and Union. At the
same time, the City of Elizabeth, where the Joint Meeting is still headquartered, was admitted as
a customer.
In 1936, the State Health Department directed the Joint Meeting to initiate
treatment of sewage by allowing suspended solids to settle (primary treatment) and be removed
from waters discharged into the Arthur Kill. A primary treatment plant was built in Elizabeth
and put into operation in 1937. This process removed approximately 25% of the pollutants, as
measured by Biochemical Oxygen Demand (BOD), and the sludge was barged out to sea (Joint
Meeting of Essex and Union Counties 2013).
As the population and industries served by the Joint Meeting increased, it became evident that
aquatic life could not be supported in the Arthur Kill if the remaining pollutants from the sewage
continued to be discharged into coastal waters. Under a State directive, the Joint Meeting
designed a secondary treatment plant to remove 85% of the BOD and suspended solids (SS)
(Joint Meeting of Essex and Union Counties 2013).
In 1989 and 1990, there had been a sewer connection ban, which has since been lifted. The plant
capacity was approved in 1991 at 85 million gallons per day (mgd). Since then, the Joint
Meeting of Essex and Union Counties has made extensive, successful upgrades to its wastewater
treatment facilities, which include a sludge dewatering facility, rehabilitation of anaerobic
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digester, a thermal sludge drying facility, rehabilitation of anaerobic sludge digester and sludge
storage tank, upgrade of dechlorination system, restoration of sewage pumps, trunk sewer
rehabilitation, upgrading of four clarifier units, and conversion of disinfection system from liquid
chlorine to sodium hypochlorite (Joint Meeting of Essex and Union Counties 2013). The
improvements have made it possible to remove more than 85% BOD and suspended solids (SS)
consistently. The Joint Meeting’s 2012 sewer rate was $100.27 per household for wastewater
treatment (Steve Dowhan, Personal Communication, 2013).
6.4.3

Stormwater Management

Increases in development and impervious surfaces result in increases of stormwater runoff
quantity and velocity. The increase in quantity causes downstream river levels to peak faster and
higher than under natural or predevelopment conditions, and may result in downstream flooding
and erosion problems.
As a result of the water quality and quantity issues associated with stormwater, the NJDEP
adopted two sets of rules in 2004 that affect stormwater management. The first set of rules is the
Phase II New Jersey Pollutant Discharge Elimination System Stormwater Regulation Program
Rules (N.J.A.C. 7:14A-1 et seq.). These rules address pollutants associated with existing
stormwater runoff, as required under the Federal Clean Water Act. These rules govern the
issuance of permits to certain public entities, including municipalities, which own or operate
small municipal separate storm sewer systems, known as MS4s. The permit program establishes
the Statewide Basic Requirements that must be implemented to reduce nonpoint source pollutant
loads from these sources. The Statewide requirements include measures such as:
   The adoption of ordinances (litter control, pet waste, wildlife feeding, proper waste
disposal, etc.,);
   The development of a municipal stormwater management plan and implementing
ordinances;
   Requiring certain maintenance activities (such as street sweeping and catch basin
cleaning);
   Implementing solids and floatables controls;
   Locating discharge points and stenciling catch basins; and
   A public education component.
The second set of rules are the Stormwater Management Rules (N.J.A.C. 7:8-1 et seq.), which
apply to stormwater systems associated with new (proposed) development. The Stormwater
Management rules are implemented by the NJDEP through the review of permits issued by the
Division of Land Use Regulation, such as Flood Hazard, Freshwater Wetlands, Coastal Areas
Facilities Act (CAFRA), Waterfront Development, and Coastal Wetlands. The rules are also
implemented by local authorities through the Municipal Land Use Law (MLUL) and the
Residential Site Improvement Standards (RSIS). As per the New Jersey Department of
Community Affairs, the RSIS apply to any residential application that goes before a local board.
Through the RSIS, the Stormwater Management rules are triggered whenever a municipality
requires the control of runoff from a site that is the subject of a site or subdivision application.
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The Stormwater Management Rules apply to new development that will ultimately result in the
disturbance of one or more acres of land, or in an increase in impervious surface by one-quarter
of an acre or more (i.e., “major development” under NJDEP regulation). The Stormwater
Management Rules for major development require standards for quantity and quality control
including groundwater recharge, runoff quantity controls (such as detention basins), runoff
quality controls (such as total suspended solids (TSS) removal devices), and buffers around
Category One (C1) waters. Details of the performance standards can be found in Subchapter 5
of the Stormwater Management rules.
Proper management of stormwater is of critical importance to Millburn in order to continue to
supply clean water to many users and to reduce the damaging effects of flooding. As discussed
above in Section 6.1.1, Millburn Township lies within two watersheds, the Upper Passaic River
watershed and the Rahway River/Woodbridge Creek watershed and is part of two of New
Jersey’s Watershed Management Areas (WMA), WMA 6 and WMA 7.
Although precipitation rates in both watersheds are about the same, water flows in the two rivers
are quite different. In Graph 6-1 below, the annual mean streamflow in the Passaic River near
Chatham is compared with that in the Rahway River near Springfield. To make these statistics
comparable, the streamflow (listed in cubic feet per second) is divided by the drainage area
(listed in square miles) that contributes to the river at the gauging station. The gauging station in
the Passaic River is located just downstream from the Stanley Avenue Bridge and 3.0 miles
upstream from Canoe Brook (USGS 01379500) (USGS 2000). Its contributing drainage area is
100 square miles. In the Rahway River, the gauging station is just downstream from the bridge
on U.S. Highway 22, and its drainage area is 25.5 square miles (USGS 01394500) (USGS 2000).
The data used is available at the following website:
http://nwis.waterdata.usgs.gov/nj/nwis/annual?introduction.
In all years since 1939, the average annual streamflow per drainage area has been higher in the
Passaic River than in the Rahway River. This difference is primarily explained by the dramatic
differences in annual maximum peak streamflows shown in Graph 6-2 below. Peak flows per
drainage area, the highest flows during the year, were more than four times higher on average in
the Rahway River than in the Passaic River. This means that much more rain is running off
rapidly and causing flooding in the Rahway River Watershed than in the Passaic River
Watershed. It also means that this rain is not soaking into the ground to replenish groundwater
and to seep slowly into the Rahway River as its base flow, which is estimated by the annual
mean streamflow.
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GRAPH 6-1: COMPARISON OF ANNUAL MEAN STREAMFLOWS IN PASSAIC RIVER AND RAHWAY RIVER
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Sources:

2005 Millburn Township ERI, prepared by Millburn Township Environmental Commission.
USGS. Annual Statistics for New Jersey. http://nwis.waterdata.usgs.gov/nj/nwis/annual?introduction (last updated
May 1, 2013).
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GRAPH 6-2: COMPARISON OF PEAK STREAMFLOWS IN PASSAIC RIVER AND RAHWAY RIVER

Peak Streamflow per Drainage Area
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2005 Millburn Township ERI, prepared by Millburn Township Environmental Commission.
USGS. Annual Statistics for New Jersey. http://nwis.waterdata.usgs.gov/nj/nwis/annual?introduction (last updated
May 1, 2013).

Millburn Township ERI

96

The Stormwater Management Plan for Millburn was released in April 2005 and contains
information on the strategy against stormwater-related impacts. Subsequently, the Township
established an ordinance that requires all proposed major development to comply with New
Jersey’s soil and erosion and sediment control standards, as well as the erosion control,
groundwater recharge, stormwater runoff quantity, and stormwater quality standards, in
accordance with the Municipal Stormwater Regulation Program.
The list of goals for the Municipal Stormwater Management Plan includes:
   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 function, 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, recreation, industrial, and other uses of
water; and
   Protect public safety through the proper design and operation of stormwater basins.
Millburn Township has established clear stormwater management regulations and guidance
procedures under Article 5, Section 525 (Stormwater Runoff) of the Township’s Development
Regulations and Zoning Ordinance (Ordinance No. 1838-34; adopted December 18, 1984 and
amended through December 31, 2010). These sections include design and performance
standards; standards for major development; erosion controls; structural and non-structural
standards; runoff and recharge calculations; stormwater plan requirements; basin safety
requirements; and maintenance and repair.
6.4.4

Rain Gardens

As natural areas are developed with roads, residences, and shopping centers, the amount of
impervious surfaces continues to increase, which significantly decreases the ground’s natural
ability to absorb precipitation (ANJEC 2013). The water that runs off impervious surfaces, such
as roofs, roads, and sidewalks, carry pollutants like pesticides, fertilizers, oil and grease, and
sediments into the nearest storm drain, which eventually discharge to a river or stream. This
excess stormwater contributes to pollution, flooding, and erosion (Pinelands Nursery, undated).
A rain garden is a shallow depression in the landscape that collects rainwater or snowmelt. A
rain garden is a low maintenance stormwater solution that also provides habitat for wildlife,
particularly birds and butterflies (Pinelands Nursery, undated). The rain garden uses a simple
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natural process, called bio-retention, to capture and treat stormwater. Sediments settle out and
pollutants are treated by the soil or through plant uptake. As the stormwater is absorbed into the
ground, groundwater supplies are being recharged (Pinelands Nursery, undated). A single,
typical rain garden in New Jersey can absorb about 25,000 gallons of stormwater runoff per year.
Additionally, these gardens absorb about 30% more than the typical lawn (ANJEC 2013).
The Rahway River Watershed (RRW) Stormwater Advisory Board has developed a plan to
establish 1,000 rain gardens over the next two (2) years (by 2015) in the 24 communities in the
RRW, including Millburn Township (NJ.com 2013). The objective of this plan is to reduce peak
flow damage during severe storms. The RRW Stormwater Advisory Board will be working with
private and public partners to encourage homeowners and commercial property owners to
construct rain gardens independently. The plan also encourages municipal governments and
school boards to implement a regional plan (NJ.com article 2013). A rain garden is proposed for
construction in Taylor Park as part of the RRW Stormwater Advisory Board’s plan (Benes
personal communication 2013).
An example of an existing rain garden can be viewed at the Cora Hartshorn Arboretum. See
Appendix D, Photograph D for a picture of the Arboretum’s rain garden, which collects runoff
from the stone house’s roof.
6.5
6.5.1

Floodplains and the Flood Hazard Area Control Act Rules

Flood Hazard Area Control Act Rules –Definitions

Activities in floodplains (Flood Hazard Areas) are regulated by the NJDEP under the New Jersey
Flood Hazard Area Control Act (FHACA; N.J.S.A. 58:16A-50 et seq.).
A Flood Hazard Area (FHA) is defined in N.J.A.C. 7:13-1.2 as the land and space above that
land, which lies below the Flood Hazard Area Design Flood. The area of the Flood Hazard Area
Design Flood is determined by a discharge 25% larger than the discharge resulting from a 100year storm in order to account for the effects of future development in the watershed (NJDEP
Flood Control). The Flood Hazard Area includes both the floodway and flood fringe. The
floodway is the channel and inner portions of the floodplain adjoining the channel which are
reasonably required to carry and discharge the regulatory flood.
The floodway is subject to high velocity flows during flooding events and development within a
floodway is highly restricted. The flood fringe is the portion of the floodplain contiguous with
the floodway. The flood fringe experiences flooding, but is inundated to a lesser degree than the
floodway. Delineated Flood Hazard Areas have been established and officially adopted by the
State of New Jersey for certain watercourses. Flood profiles, mapping and corresponding
computer models for delineated watercourses may be obtained from the NJDEP.
The Flood Insurance Program, administered by the US Flood Emergency Management Agency
(FEMA), has also prepared mapping and classifies floodplain areas in a manner similar to the
State of New Jersey. Within the FHACA rules (N.J.A.C. 7:13-3), NJDEP has established
methodologies and circumstances for using FEMA floodplain mapping for determining the FHA
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for FHACA permit applications. Mapping of Millburn’s floodplains (standard 100-year
floodplain) based on FEMA Flood Insurance Rate Maps (FIRM) mapping is included in
Appendix A (see Map A-8 – FEMA Floodplain).
6.5.2

Flood Hazard Area Control Act Rules and Riparian Zones

Certain types of development activities within the FHA (the floodway and flood fringe) and
riparian zone (see below) must be authorized by a FHA permit issued by NJDEP in accordance
with the FHACA Rules. The FHACA Rules (N.J.A.C. 7:13) were most recently amended and
reissued in September 2010. Similar to the NJDEP Wetlands Permit structure, FHACA General
Permits have been created for various activities within the FHA. If an activity does not fall
under one of the designated General Permits, the activity may require the application of a FHA
Individual Permit, depending on the nature and location of the proposed activity within the
regulated area. It is important to note that FHA Individual Permits are generally not as costly as
Freshwater Wetlands Individual Permits. The application process may also require NJDEP
verification of the lines of the Flood Hazard Area or Floodway, which would need to be shown
on a plan signed and sealed by a professional engineer.
Additional activities are covered under various Permits-by-Rule identified within FHACA Rules
(N.J.A.C 7:13-7). Permits-by-Rule have been created for a variety of reconstruction or regular
maintenance activities within a flood hazard area. Permit-by-Rule activities do not require a
FHA permit application; however, certain Permits-by-Rule do require a minimum 14 day
notification to NJDEP prior to the start of activities.
An additional regulated area, known as the riparian zone, has been established under the FHACA
Rules (N.J.A.C. 7:13 - 4.1). Activities resulting in disturbance to the riparian zone, such as
vegetation clearing or cutting, are regulated. The Rules also establish limits of permitted
clearing (Table C of the Rules). A riparian zone exists along every regulated water (as defined in
the FHACA Rules N.J.A.C. 7:13-2.2), and includes the land and vegetation within and adjacent
to the regulated water and a portion of land extending from the centerline of a linear feature such
as a stream or from the normal water surface limit for a pond or lake. The size of the regulated
riparian zone depends on several factors listed below.
For Category 1 (C1) streams and upstream waters within the same HUC-14 subwatershed, the
regulated riparian zone would be 300 feet. A 150 foot riparian zone is provided for all trout
production waters and all upstream waters; all trout maintenance waters and all upstream waters
within one linear mile as measured along the length of the regulated water; any segment of water
flowing through an area that contains documented habitat for threatened or endangered species
of plant or animal, which is critically dependent on the regulated water for survival, and all
upstream waters within one linear mile; and any segment of a water flowing through an area that
contains acid producing soils.
Millburn Township is not located upstream of any C1 waters within the same subwatershed
(HUC-14) and is not located upstream of any trout production waters. Additionally, the
Township is not underlain by acid-producing soils and is not located within one linear mile
upstream of trout maintenance waters or documented habitat for water-dependent endangered
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and threatened species. Based on the above information, it is anticipated that the streams and
rivers within the Township would have a regulated riparian zone of 50 feet from top of bank.
Riparian zone widths are subject to review and verification by the NJDEP on a case-bycase basis. A FHA Applicability Determination (N.J.A.C.7:13-5) may be used to officially
verify the riparian zone width of a stream or waterbody.
By regulating and limiting development in the FHA and riparian zone, not only is the floodplain
protected as a resource, but potential property loss is minimized as well. Filling and
development of floodplains removes the capacity of the floodplain to provide flood storage
benefits, which increases the likelihood of increased upstream and downstream flooding.
Vegetated floodplains reduce the velocity of stormwater, thereby reducing erosion and increasing
flood storage. Floodplains also provide vital habitat and travel corridors for wildlife. Restoring
and protecting floodplains along the Passaic River is particularly important due to the river’s
volatility, the high economic value of the properties adjacent to the river, and vulnerability to
flooding.
6.5.3

Millburn Township Flood Hazard Areas

Within Millburn Township, the most sprawling FEMA Mapped Floodplains are associated with
the Passaic River, Rahway River, and portions of Canoe Brook, Slough Brook, and Taylor
Brook. Areas surrounding the Canoe Brook Reservoirs and Taylor Lake are also mapped as
containing floodplains.
Flooding has been historically problematic in certain low-lying areas of the Township,
particularly along the Rahway River in Millburn Center. Several construction projects have been
completed over the years to mitigate flooding along the river. Both of the openings on the
Millburn Avenue and Vaux Hall Road bridges have been enlarged, and flood walls have been
installed along the East Branch of the Rahway River. The walls were constructed to protect the
surrounding South Mountain residential area against 50 to 100 year floods (Watkinson 2005).
Additional construction projects are proposed to improve drainage along the East and West
Branches of the Rahway River in the South Mountain area. These projects, which are currently
in conceptual design phase, shall upgrade or replace existing pumps or add new pumps to
accelerate drainage of these low-lying areas (Annoni 2013).
Flooding also occurs periodically on the John F. Kennedy Parkway in the vicinity of the Passaic
River. The cause of the flooding appears to be inadequate stormwater infrastructure, which may
be coupled with flooding associated with the river itself. The Parkway and its stormwater
infrastructure are maintained by Essex County, not the Township (Annoni 2013).
Refer to Appendix A, Map A-8 - FEMA Floodplain, for additional details.
6.5.4

Flood Damage Prevention Ordinance

The Legislature of New Jersey delegated the responsibility to local government units to adopt
regulations designed to promote public health, safety, and general welfare of its citizenry
(N.J.S.A. 40:48-1 et seq.); therefore the Millburn Township Committee established Article 7,
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Section 701 (Flood Damage Prevention; Ordinance 2197-02, amended in entirety by Ordinance
2287-07), which is contained within the Township’s Development Regulations and Zoning
Ordinance (Adopted by Ordinance No. 1838-34 on December 18, 1984 and amended through
December 31, 2010). The purpose of the ordinance is to promote the public health, safety, and
general welfare, and to minimize public and private losses due to flood conditions in specific
areas. In order to accomplish this, the ordinance includes methods and provisions for:
   Restricting or prohibiting uses which are dangerous to health, safety, and property due to
water or erosion hazards, or which result in damaging increases in erosion or in flood heights
or velocities;
   Requiring that uses vulnerable to floods including facilities which serve such uses, be
protected against flood damage at the time of initial construction;
   Controlling the alteration of natural flood plains, stream channels, and natural protective
barriers, which help accommodate or channel flood waters;
   Controlling filling, grading, dredging, and other evelopment which may be increase flood
damage; and
   Preventing or regulating the construction of flood barriers which will unnaturally divert flood
waters or which may increase flood hazards in other areas.
A Development Permit must be obtained prior to commencement of any construction or
development in special flood hazard areas. All new construction and substantial improvements
must comply with the general provisions and standards set forth within the ordinance (Section
705).
6.5.5

Rahway River Restoration Efforts

Old Short Hills Park (272 Old Short Hills Road)
Approximately 850 feet of a small tributary of the West Branch Rahway River was restored in
2009. The project was funded by an $80,000 grant, which was sponsored by the NRCS,
Conservation Resources, Inc., and NJDEP. The area previously consisted of forested wetland,
which was cleared/drained and a portion of the stream was piped. As a result, this area
experienced frequent flooding (Doty 2013).
The project included creating a meandering stream that connects two existing ponds, and
replacing an existing water control structure. The new stream was planted with native wetland
trees, shrubs, wildflowers, and grasses, creating a riparian buffer. The project also entailed
removing silt from one of the ponds to restore its original depth in order to improve water quality
and habitat for native aquatic species. The stream restoration project reduces stormwater runoff
and restores the historic hydrology of Old Short Hills Park (The Conservation Exchange 2009).
Refer to Appendix D, Photographs F, G, H, I, and J, for photographs of Old Short Hills before
and after the stream restoration efforts. Photographs were provided courtesy of Thomas Doty,
Township Forester.
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Gilbert Place
Approximately 300 feet of the East Branch Rahway River was restored in 2011. This
project was funded by a $120,000 grant, and involved the removal of sediments and leaf
debris at this former leaf compost center, as well as the planting of a riparian buffer with
native vegetation.
Refer to Appendix D, Photographs K, L, M and N, for photographs of stream restoration efforts
at Gilbert Place. Photographs were provided courtesy of Thomas Doty, Township Forester.
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7.0

AIR QUALITY AND RELATED ISSUES

The air quality in New Jersey has improved significantly since the passage of the Clean Air Act
in 1970, but exceeds the current standards for ozone throughout the State and fine particles in
urban areas. New Jersey has attained the sulfur dioxide (except for a portion of Warren County),
lead, and nitrogen dioxide standards (NJDEP 2012f). While national levels have improved, local
air quality issues pertaining to air toxics and particulate matter (PM) remain.
In 1998, the US Environmental Protection Agency (EPA) created emission density maps for 34
Hazardous Air Pollutants (HAPs) that measured emission tons per square mile for counties
throughout the country. Essex County was found to be in the 95th percentile nationwide for 25
compounds (73% of compounds tested) for emission densities. Risk estimates associated with
tetrachlorethylene are particularly of interest because numerous emission sources of the
compound exist in the county. As of 2005, dry cleaning operations throughout the county are
subject to strict EPA rules for control of HAP emissions (NJDEP 2009b).
The NJDEP has indicated that air quality issues, such as diesel emissions, ozone and air toxics
from industrial and transportation sources, potentially impact the health of a large numbers of
individuals, particularly sensitive groups such as children and asthmatics. Some studies have
linked the air pollution in the urban portions of Essex County, particularly Newark, to health
disorders of its population. Dr. Leonard Bielory, the Director of Asthma and Allergy Research at
the University of Medicine and Dentistry of New Jersey, found that the death rate attributable to
asthma in Newark is 5.8% per 100,000 people compared to 2.8% per 100,000 in suburban
portions of Essex County (Bielory Undated).
7.1

Regional Air Quality – Criteria Pollutants

Existing ambient air quality for Criteria Pollutants in the Essex County Region was obtained
from the 2011 Air Quality Report published by the NJDEP Bureau of Air Monitoring. The 2011
data is the most recent data available. In New Jersey, there are continuous monitoring stations
that monitor six specific criteria air pollutants, which are used as indicators of air quality and for
which Ambient Air Quality Standards (AAQS) have been established by the Environmental
Protection Agency. These pollutants are listed as carbon monoxide (CO), nitrogen oxides (NO 2),
ozone (O3), sulfur dioxide (SO2), particulate matter (PM) and lead (Pb). Because ambient levels
have dropped far below the standard throughout the State, lead is no longer monitored for.
Ambient air quality data is used as the baseline for evaluating the effect of the construction of
new emission sources or of modifications to existing sources. New stationary sources of air
contamination require permits from the NJDEP Bureau of Air Quality.
The air monitoring data is also used to characterize the general air quality within nine (9) distinct
Air Quality Index Reporting Regions in New Jersey. Millburn Township is located in Reporting
Region 2, known as the Southern Metropolitan Reporting Region. This region includes Essex,
Hudson, and Union Counties. Air Quality monitoring for criteria pollutants is performed by the
NJDEP in eight (8) locations in Region 2, which includes East Orange and Newark in Essex
County.
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Table 7-1 below indicates the pollutants monitored at the Region 2 monitoring stations.

TABLE 7-1: CRITERIA POLLUTANTS MONITORED WITHIN
THE SOUTHERN METROPOLITAN REPORTING REGION
Station
County
CO SO2 PM
O3 NO2
Bayonne
Hudson
--X
--X
X
East Orange
Essex
X
------X
Elizabeth
Union
X
X
X
----Elizabeth Lab
Union
X
X
X
--X
Jersey City
Hudson
X
X
X
----Jersey City Firehouse
Hudson
----X
----Newark Firehouse
Essex
X
X
X
X
X
Rahway
Union
----X
----Notes:
X - Tested at Monitoring Station
--- - Not Tested at Monitoring Station
Descriptor ratings, ranging from “Good” to “Very Unhealthy,” have been established to provide
a general system of rating the regional air quality. The National Ambient Air Quality Standards
(NAAQS) are given a numerical Air Quality Index (AQI) rating. The primary health based
standard AQI rating for each pollutant is generally a value of 100; any pollutant values above
100 are considered unhealthy. The values for each pollutant are as follows: 0-50 is considered
“good” air quality; 51-100 is considered “moderate”; 101-150 is “unhealthy for sensitive
groups;” 151-200 is “unhealthy;” and 200-300 is “very unhealthy.”
According to the 2011 Air Quality Report, the Southern Metropolitan Region had the fewest
“good” air quality days among the nine reporting regions of New Jersey with 206. There were
147 days within the region ranked a “moderate” and 12 days ranked as “unhealthy for sensitive
groups.” Based on the NJDEP 2011 Air Quality Monitoring Report, there were no days marked
as “unhealthy” or “very unhealthy” overall within the region. There were three (3) Daily AQI
Exceedances (above 100) for Region 2 in 2011:
   January 1 – Newark Monitoring Station for Fine Particle Matter (PM)
   June 23 – Elizabeth Lab for PM
   July 6 – Newark Firehouse for Ozone (O3)
Based on a review of the criteria pollutant Air Quality data, the air quality in Millburn’s region
(Southern Metropolitan Reporting Region) is of slightly lower quality compared to other portions
of New Jersey.
The full NJDEP Bureau of Air Monitoring 2011 Air Quality Report; real time monitoring station
data; and multiple studies/reports concerning pollutants and air toxics can be reviewed at NJDEP
Bureau of Air Monitoring website at www.njaqinow.net.
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7.2

Regional Air Quality - Air Toxics

Air toxics are a large group of pollutants that are likely to be emitted into the atmosphere in great
enough quantities to result in adverse health effects including lung and respiratory conditions,
birth defects and cancer. Although there is no Federal air quality standard for these toxicants, in
1990, Congress directed the EPA to begin addressing 200 of these substances by developing
technology control standards (State of New Jersey Department of Health 2013).
Some of these toxicants are tested for in Air Quality Monitoring Stations through a manual
monitoring network. This data obtained through collected samples that are then analyzed in a
laboratory. The data collected through manual sampling cannot be monitored in real time as the
criteria pollutants are. Seventy (70) volatile organic compounds (VOCs) are air toxics monitored
under the manual monitoring network. VOCs are typically emitted from industrial sources, such
as chemical plants and factories, as well as motor vehicles. In addition to being linked to adverse
health problems, VOCs contribute to the development of ground level ozone (O 3). Ozone is a
gas that forms when nitrogen oxides and VOCs react in the presence of sunlight and heat. Ozone
is the most common criteria pollutant exceeding standards in the State. Ozone season is during
the summer and ozone formation occurs mainly during daytime. Repeated exposure to ozone
results in damage to the lungs and aggravates many respiratory ailments. Children and
asthmatics are especially prone to be affected by exposure to ozone.
According to the 2011 Air Toxics Summary, VOCs are measured at three (3) monitoring stations
in New Jersey: Chester (Morris County), Elizabeth, and New Brunswick. VOCs and carbonyls,
a subset of VOCs that includes formaldehyde and acetaldehyde, are measured every six (6) days.
The report also includes the results for toxic metals from the particulate speciation monitors in
Chester, Elizabeth, New Brunswick, and Newark. Toxic metal data is collected every three (3)
days. For purpose of the Millburn Township ERI, data collected at the two (2) geographically
closest stations was evaluated and included. Data from the Chester station (approx. 15 miles
west) and Elizabeth lab (approx. 5 miles southeast) are summarized in Table 7-2 below.
Between both stations, 12 VOCs and four (4) metals were found in mean concentrations above
the accepted long-term health benchmark established by NJDEP. Data from these compounds
exceeding established health benchmarks is expressed in micrograms per cubic meter ug/m3.
Table 7-2 also includes a risk ratio, which evaluates the potential harm of a chemical by
evaluating its concentration in the sample against the established benchmark. If the risk ratio is
greater than 1, its level of concentration may be of concern (NJDEP 2011).
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TABLE 7-2: AIR TOXICANTS EXCEEDING LONG-TERM HEALTH BENCHMARKS
AT CHESTER AND ELIZABETH MONITORING STATIONS (2011)
Chester
Elizabeth Station
NJDEP
Station
Long-Term
Annual
Annual
Pollutant
Health
Annual
Annual
Mean
Mean
Benchmark
Mean
Mean
Risk
Risk
3
3)
3)
(ug/m )
(ug/m
(ug/m
Ratio
Ratio
Acetaldehyde
0.45
1.61
4
3.24
7
a
Acrylonitrile
0.015
0.10
7
0.03
1.7
Arsenic
2.3E-04
0.0003
1.3
0.0004
1.7
Benzene
0.13
0.52
4
1.02
8
1,3-Butadiene
0.7
0.023
M
0.13
4
Cadmium
2.4E-04
0.002
10
0.003
13
Carbon tetrachloride
0.17
0.62
4
0.61
4
Chloroform
0.043
0.10
2.4
0.14
3
Chloromethane
0.56
1.23
2.4
1.25
2.2
Chromiumc
8.3E-05
0.004
48
0.002
28
Cobalt
1.1E-04
0.0004
4
0.0007
6
a
1,4-Dichlorobenzene
0.091
0.03
M
0.098
1.1
Ethylbenzene
0.4
0.25
M
0.51
1.3
Ethylene dibromide
0.0017
0.002a
M
0.003a
1.6
Formaldehyde
0.077
2.37
31
3.44
45
Nickelb
2.1E-03
0.001
M
0.003
1.3
Tetrachloroethylene
0.17
0.091
M
0.20
1.2
Notes:
a
– Based on less than 50% of samples above the detection limit.
b
– The cancer-based health benchmark for nickel is based on specific nickel compounds. It is
unknown how much of the nickel measured by the monitor is in that form.
c
– The cancer-based health benchmark for chromium is based on hexavalent chromium (Cr +6).
It is unknown how much of the chromium measured by the monitoring station is hexavalent.
Health benchmarks in italics have a cancer endpoint.
M – Meets standard; risk ratio less than 1.
Source: NJDEP 2011 Air Toxics Summary (www.njaqinow.net)
Of the two evaluated stations, the Elizabeth Station has generally higher concentrations of
chemicals exceeding benchmarks, which may be result of the heavy industry within this region.
The results indicate that formaldehyde and chromium have, by many magnitudes, the highest
risk ratio of the chemicals exceeding benchmarks at both stations. Acetaldehyde, benzene,
cadmium, carbon tetrachloride, and cobalt were other chemicals in high concentrations at these
and the other stations within the State.
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7.3

Diesel

Diesel exhaust is a complex mixture of compounds in gas and particle form. The particulate
matter (PM) of diesel has a central core of carbon (soot) and organic compounds, and trace
elements, including sulfates, nitrates, metals and other trace elements. PM produced by diesel
engines, or diesel PM, degrades air quality, threatens public health, and has been identified as
being carcinogenic. PM is the most common pollutant in Region 2 monitored under this
Program. The urban environments of Essex County are particularly subject to PM from traffic,
industry, and construction. Diesel machinery, such as trucks, construction vehicles, trains and
buses, emit a mixture of primarily gas and solid pollutants, including black carbon soot.
Children, specifically those with asthma or other chronic respiratory illnesses, may be
particularly sensitive to any exposure to diesel exhaust. Both the Union of Concerned Scientists
and Environment and Human Health, Inc. have researched and identified a potential health issue
resulting from diesel emission exposure among children via school buses. The overall level of
New Jersey citizens’ exposure to diesel emissions remains uncertain. According to NJDEP, it is
difficult to measure the level of diesel emissions in the atmosphere because it is a complex
mixture of substances. With funding from the New Jersey Center for Environmental Indicators,
NJDEP is seeking to develop a measurement process for determining levels of exposure to diesel
within the State.
While the State of New Jersey achieved the new Federal standard for 2.5-micron airborne
particulate matter, the most dangerous type of PM. Essex County was, however, listed as one of
the 13 counties in New Jersey to not attain this standard (NJDEP 2009b). Idling school busses
are of particular concern within Essex County and in the state. Exhaust produced by school
buses may not only pollute the air inside and around the bus, but also can enter school buildings
through open windows, doors and air intakes (NJDEP 2009b). Diesel exhaust raises health
concerns, particularly for children due to their developing lungs and higher respiratory rate. As a
result, the state prompted the Enhanced Idling Enforcement Initiative in 2005 to crack down on
excessive vehicle idling, which contributes to unnecessary air contaminants, such as soot, ozone,
and fine particulates.
The NJDEP Diesel Risk Reduction Program, Bureau of Mobile Sources has multiple initiatives
to reduce diesel PM in the environment. This includes a series of amendments (N.J.A.C. 7:27
14.1, 14.3-14.7; 7:27A3.10, and 7:27B, 4.1, 4.3 and 4.4) and new rules (N.J.A.C. 7:27 14.814.10, and 7:27-32) that are designed to cut diesel emissions through retrofitting diesel reduction
units to certain equipment, idling restrictions for school busses and other vehicles, and diesel
reduction for ships, trains, planes, and equipment associated with New Jersey ports. The Bureau
is responsible for implementing statewide, comprehensive inspection and maintenance emissions
testing for motor vehicles. The Bureau also protects public health and the environment by
encouraging travel choices that minimize emmissions. More information is available at
http://www.nj.gov/dep/stopthesoot/index.htm.
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8.0

WETLANDS
8.1

Definition and Identifying Factors

The NJDEP regulates activities in wetlands and their adjacent transition areas under the New
Jersey Freshwater Wetlands Protection Act (N.J.S.A. 13:9A-1 et seq.), which defines a wetland
as:
“An area that is inundated or saturated by surface water or groundwater at a
frequency and duration sufficient to support, and under normal circumstances
does support, a prevalence of vegetation typically adapted for life in saturated
soil conditions, commonly known as hydrophytic vegetation.”
Wetlands serve many important ecological and quality of life functions. They minimize flooding
by absorbing water during storm events and releasing it slowly over time. They also improve
water quality by filtering sediments, absorbing nutrients and pollutants, and reducing them to
their elemental forms. Wetlands provide habitat for many species of wildlife including Federal
and State-listed endangered and/or threatened species and in turn enhance recreational
experiences, such as canoeing, fishing and birdwatching.
In order to accurately define and delineate wetlands, a methodology was developed by the
Federal Interagency Committee for Wetland Delineation (FICWD) and is presented in the
Federal Manual for Identifying and Delineating Jurisdictional Wetlands (FICWD 1989). NJDEP
has adopted this manual as the technical basis for identifying and delineating freshwater
wetlands in New Jersey. The location and extent of wetlands is established using a threeparameter approach: 1) dominance of hydrophytic vegetation, 2) presence of hydric soils, and 3)
evidence of long-term wetland hydrology.
The general distribution of freshwater wetlands in Millburn Township is depicted on Map A-7
(Wetlands and Surface Water) in Appendix A. The mapped wetlands are based on
interpretations of 2007 aerial photos that were integrated with other sources (i.e. hydric soils,
USGS flood prone areas and 1906 atlas sheet geology) and based on coincident features. The
extent of wetlands as depicted is intended to be used as a general planning tool. The specific
location, extent, and resource value classification of wetlands is subject to case-by-case detailed
field delineations, surveys and analysis. The presence, absence, extent, and resource value
classification of wetlands are subject to verification by the NJDEP Land Use Regulation
Program through the Letter of Interpretation (LOI) application process.
Municipalities are limited in adopting ordinances that specifically regulate activities in wetlands
and wetland transition areas. Specific freshwater wetland regulations in New Jersey are the
responsibility of NJDEP and/or the US Army Corps of Engineers. Municipalities may adopt an
ordinance that requires a resident applying for subdivision, site plan, or building permit approval
to obtain an LOI from NJDEP, which establishes the limit of wetlands and wetlands transition
areas on a property.
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Millburn Township does not have a specific ordinance requiring an applicant to obtain an LOI
from the NJDEP or to perform wetlands delineation when applying for subdivision, site plan, or
building permit approvals. The Township does require, in general, that the applicant obtain all
necessary State and county approvals.
8.2

Wetland Resource Value Classification

The Freshwater Wetlands Protection Act (N.J.S.A. 13:9A) classifies wetlands according to
resource value. Each wetland resource value classification has a corresponding transition area,
or upland buffer, that must be maintained between the wetland and adjacent development to
protect the integrity and viability of the wetland ecosystem (N.J.A.C. 7:7A-2.5). There are three
different resource value classifications: exceptional, ordinary and intermediate:
Exceptional resource value wetlands are the highest quality wetlands and require a 150-foot
transition area. Exceptional resource value wetlands are those that drain to Freshwater 1 (FW-1)
waters, Freshwater 2 (FW-2) trout production (TP) waters or their tributaries, or are present or
documented habitat for threatened or endangered species.
Ordinary resource value wetlands are typically viewed as the lowest quality wetlands and do not
require a transition area. Ordinary resource value wetlands do not exhibit the characteristics of
exceptional resource value wetlands and include:
   Isolated wetlands that are surrounded by more than 50% development and are less than
5,000 square feet in size;
   Drainage ditches;
   Swales; and
   Detention basins created by humans in an area that was upland at the time the facility was
created, regardless of the wetland resource value classification of the wetland under the
Freshwater Protection Act rules, or the classification of the body of water, as FW-1 or
FW-2 trout production, to which it discharges.
Intermediate resource value wetlands include all freshwater wetlands not defined as exceptional
or ordinary. These wetlands are subject to a standard 50-foot transition area.
NJDEP has the final authority to determine the resource value classification of wetlands. This is
established when the NJDEP issues a Letter of Interpretation (LOI) for a site. An LOI is
obtained by submitting an application to the NJDEP Land Use Regulation Program in
accordance with the requirements found at N.J.A.C. 7:7A-3.
There are no Freshwater 1 (FW-1) waters within Millburn Township. Considered Outstanding
Natural Resource Waters, FW-1 waters are designed to be kept in a natural state and not subject
to any wastewater discharges or increases in runoff. FW-1 waters should not be confused with
Category 1 (C1) classification, which is a separate anti-degradation category and does not
influence wetland transition area determinations (see Section 6.2, Surface Water Quality
Classification). All of the Waters of Millburn Township are categorized as Freshwater 2, Nontrout (FW2-NT) by NJDEP. Many wetland areas in Millburn Township contain State-
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Endangered or threatened wetland-dependent species or species habitat (see Appendix A, Map
A-9 - NJDEP Landscape Project). These species are the red-shouldered hawk, barred owl and
red-headed woodpecker (see Section 10). Associated wetlands would be expected to be of
exceptional resource value and subject to a 150-foot regulated transition area.
Other non-isolated wetlands in Millburn Township would be likely to be classified as
intermediate resource value wetlands and would have an associated 50-foot width wetland
transition area (buffer). The resource value, or width of the transition area, is established by
the NJDEP on a case-by-case basis when an LOI application is submitted for NJDEP
review and verification.
8.3

EPA Priority Wetlands

The United States Environmental Protection Agency has developed a listing of Priority Wetlands
for certain geographic regions in the State of New Jersey (USEPA, 1994). In general, this list
recognizes those areas identified by various federal, state, and private contributors which are
considered to be the most important and vulnerable wetlands in the state. Permitted activities
within wetlands included on the EPA list are subject to certain limitations. The western half of
Millburn Township is identified as EPA Priority Wetlands due to its association with the Passaic
River Basin.
8.4

Millburn’s Wetland Communities

According to 2007 Land Use data, Millburn’s NJDEP mapped wetlands include a total of
approximately 471 acres of the total municipal land. It is likely that additional wetlands exist
within the Township and onsite evaluation of areas mapped under other land uses may, on
occasion, reveal the presence of freshwater wetlands. The wetland communities are classified
following a system identified by Cowardin (1979), which separates wetlands into one of five
basic ecological systems: Marine, Estuarine, Riverine, Palustrine, and Lacustrine. Millburn’s
wetlands are classified as Palustrine. Palustrine wetlands are all nontidal wetlands dominated by
trees, shrubs, persistent emergents, emergent mosses, or lichens, and similarly vegetated tidal
wetlands where ocean-derived salinities are below 0.5 PPT (parts per thousand).   
Palustrine wetlands typically include all wetlands termed marsh, bogs, swamps, and fens. They
are usually bordered by uplands and often shoreward of lakes and river channels. Palustrine
wetlands may include small, shallow intermittent or permanent ponds, such as vernal pools (see
Appendix A, Map A-9 - NJDEP Landscape Project). Palustrine wetlands may be further defined
by vegetation type, hydrology source, and human influences.
The NJDEP 2007 Land Use/Land Cover mapping identifies approximately 471.54 acres or 7% of
the Township as wetlands. A majority of the mapped wetlands are located along the Passaic
River, Canoe Brook, Slough Brook, Taylor Brook, Rahway River, and the Canoe Brook
Reservoirs. South Mountain Reservation also contains several patches of wetlands. Millburn’s
Palustrine wetland types and approximate percentage contributions are included in the Table 8-1
below.
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Table 8-1: NJDEP DISTRIBUTION OF WETLAND COMMUNITIES IN
MILLBURN TOWNSHIP
Wetland Type (NJDEP defined)
Acres
Deciduous Scrub/Shrub Wetland
6.6
Deciduous Wooded Wetland
362.8
Disturbed Wetland
35.5
Herbaceous Wetland
37.1
Managed Wetland
3.0
Mixed Scrub/Shrub Wetland
2.6
Mixed Wooded Wetland
1.6
Wetland Right-of-Way
22.2
TOTAL
471.4
Palustrine Deciduous Wooded Wetlands (PFO1)
Deciduous forested wetlands are the most abundant wetland type in Millburn Township,
encompassing approximately 365 acres of mapped wetlands.
The deciduous wetlands of Millburn Township are generally confined to the floodplain corridors
of the major municipal streams, including Canoe Brook, Taylor Brook, Slough Brook, and
Passaic River in the northwestern portion of the Township; and the Rahway River in the eastern
portion of the Township (see Appendix A, Map A-7 - Wetlands and Surface Waters). These
forested wetland stream buffers absorb and filter pollutants and sediments from these waters.
They also stabilize stream flows by temporarily storing floodwater and mitigating the effects of
drought.
Forested wetlands include vegetation that is greater than 6 meters tall and may have a variety of
water regimes ranging from permanently inundated to intermittently flooded. The dominant
wetland forest vegetation of these wetlands along the Passaic River drainage may include red
maple (Acer rubrum), American elm (Ulmus americana), black willow (Salix nigra), swamp
white oak (Quercus bicolor), pin oak (Quercus palustris), sweetgum (Liquidambar styraciflua),
box elder (Acer negundo), black gum (Nyssa sylvatica), river birch (Betula nigra), sycamore
(Platanus occidentalis) and shadbush (Amelanchier canadensis) (Collins and Anderson 1994).
Common understory shrubs in these wetlands include spicebush (Lindera benzoin), silky
dogwood (Cornus amomum), American hornbeam (Carpinus caroliniana), smooth alder (Alnus
serrulata), common elder (Sambucus canadensis), highbush blueberry (Vaccinium corymbosum),
southern arrowwood (Viburnum dentatum), buttonbush (Cephalanthus occidentalis), witch hazel
(Hamammelis virginiana), and swamp azalea (Rhododendron viscosum). Vine species may
include poison ivy (Toxicodendron radicans), Virginia creeper (Parthenocissus quinquefolia),
riverbank wild grape (Vitis riparia), and Japanese honeysuckle (Lonicera japonica) (Collins and
Anderson 1994).
Numerous herbaceous understory species may be observed in these communities. Some of the
more representative species include skunk cabbage (Symplocarpus foetidus), jack-in-the–pulpit
(Arisaema triphyllum), marsh marigold (Casltha palustris), spring beauty (Claytonia virginica),
trout lily (Erythronium, americanum), tussock sedge (Carex stricta), cinnamon fern (Osmunda
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cinnamomea), marsh fern (Thelypteris palustris), sensitive fern (Onoclea sensibilis), clearweed
(Pilea pumila), wood nettle (Laportea canadensis), and blueflag (Iris versicolor) (Collins and
Anderson 1994).
Scrub Shrub Wetlands (PSS1) – There are approximately 9 acres of scrub/shrub wetlands
mapped within the Township. A majority of the deciduous scrub/shrub wetlands are mapped in
the vicinity of Taylor Lake, while mixed scrub/shrub wetlands are mapped along Route 78 in the
southeastern portion of the Township (see Appendix A, Map A-7 - Wetlands and Surface
Waters).
These wetlands include vegetation that is less than 6 meters tall and includes true shrubs or
young trees, often representing a stage of succession following disturbances such as fire,
flooding, logging or utility clearing or beaver activity. Shrub wetlands may also be a component
of marsh wetlands otherwise dominated by herbaceous species. Shrub wetlands include a variety
of water regimes ranging from permanently inundated to intermittently flooded. Typical
northern New Jersey wetland shrub species expected in Millburn would include buttonbush
(Cephalanthus occidentalis), red osier dogwood (Cornus sericea), silky dogwood (Cornus
amomum), smooth alder (Alnus serrulata), common elder (Sambucus canadensis), swamp rose
(Rosa palustris), highbush blueberry (Vaccinium corymbosum), and meadowsweet (Spiraea
tomentosa).
Palustrine Emergent (Herbaceous) Wetlands (PEM1) - Palustrine emergent wetlands are
freshwater marshes, fens, wet meadows, or successional open water edges/floodplains dominated
by persistent and non-persistent grasses, rushes, sedges, forbs and other herbaceous or grass like
plants with little or no woody species component. Within Millburn Township, NJDEP mapping
shows approximately 37 acres of Palustrine emergent wetlands. Herbaceous wetlands are
mapped along Taylor Brook and Taylor Lake, Canoe Brook Reservoir #1, and an unnamed
tributary to the Passaic River (see Appendix A, Map A-7 - Wetlands and Surface Waters). Areas
of herbaceous wetland are likely to occur throughout Millburn Township, particularly within
areas of other wetland types (i.e., urban wetlands or open upland successional areas), within
maintained utility right-of-ways, and among small clearings within mapped shrub and forested
wetlands.
Common plants in emergent or herbaceous wetlands will include broad leaved cattail (Typha
latifolia), narrow leaved cattail (Typha angustifolia), common reed (Phragmites australis),
tussock sedge (Carex stricta), great bulrush (Scirpus validus), common rush (Juncus effusus),
swamp loosestrife (Decodon verticillatus), pickerelweed (Pontederia cordata), woolgrass
(Scirpus cyperinus), tick-seed sunflower and similar species (Bidens spp.), blue flag (Iris
versicolor), sweetflag (Acorus calamus), rice cutgrass (Leersia oryzoides), bur-reeds
(Sparganium spp.), arrow arum (Peltandra virginica), pickerelweed (Pontederia cordata), purple
loosestrife (Lythrum salicaria), arrow-leaved tearthumb (Polygonum sagittatum), water pepper
(Polygonum hydropiper), and manna-grass (Glyceria striata) (Collins and Anderson 1994).
Urban Wetlands - Approximately 60 acres of urban wetlands are found scattered throughout
Millburn with the greatest concentration occurring in western Millburn. These wetlands, as
defined under identified under the Anderson Classification System (Anderson et al. 1976), would
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be identified as “cemetery on wetlands,” “managed wetlands,” or “wetlands in rights-of-way”.
Utility right-of-way wetlands are the most common urban wetlands, which are easily identified
on the mapping by their highly linear orientation along the western boundary of the Township.
See Appendix A, Map A-7 - Wetlands and Surface Waters, for details.
Disturbed or modified Wetlands - Other altered wetlands in Millburn that are not listed under
the Cowardin (1979) urban category above are considered disturbed or modified wetlands.
These wetlands have had major removal of wetland vegetation; often heavy soil disturbance,
such as grading or filling; and hydrological impacts from ditching or other drainage.
Approximately 35 acres of wetlands in Millburn are identified as disturbed (modified) wetlands.
Close inspection of soils and vegetation of urban and heavily modified wetlands may reveal the
presence of historic wetlands, including redox (wetland) soils and small amounts of hydrophytic
vegetation. Such modified wetland will often revert to a natural hydrophytic plant community if
previously installed drainage features are abandoned and/or fill is removed. These areas can also
be actively converted back to wetland with minimal effort by plugging ditches and drains or
removing dikes. Reversion of agricultural, urban or modified wetlands is sometimes part of a
habitat enhancement, wetland mitigation (see Section 8.6) or a flood reduction program.
8.5

Vernal Pools

Vernal pools are ephemeral wetlands that fill annually in the winter and early spring from
precipitation, runoff, or rising groundwater tables. They may be located within a forested,
scrub/shrub, or emergent wetlands or even within uplands of varying types. Most years vernal
pools dry out during the summer and late fall, losing water through evapotranspiration or as the
groundwater table drops. This wet/dry cycle and the low water oxygen levels prevent the
establishment and breeding of fish, yet provide a unique temporary habitat for many species.
The time of year that the pool fills and dries out will influence the community of animals that
utilizes the pool. Numerous amphibians and invertebrates have evolved life cycles adapted to
the exploitation of vernal pools. Some species are completely dependent on these pools (obligate
species) while others may use vernal pools, other wetlands, or open waters (facultative species)
for reproduction. In addition to amphibians, vernal pools also provide breeding or foraging
habitat for a variety of other wildlife, including various reptiles, such as spotted turtles;
invertebrates, such as fairy shrimp; and birds, such as barred owl, a State-threatened species.
NJDEP uses four basic criteria to determine if a wetland is a certified vernal pool. A wetland
certified by the State as a vernal pool must be:
1.   A confined basin/depression lacking a permanent outlet;
2.   Harboring documented obligate or facultative vernal habitat species (as identified in
N.J.A.C. 7:7A, Appendix 1),
3.   Maintaining water for at least two continuous months between March & September of a
normal rainfall year,
4.   Free of fish populations or dries up at some time during a normal rainfall year (N.J.A.C.
7:7A-1.4).
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Vernal pools are often inconspicuous outside of the breeding season, and as a result have been
filled, drained, and used as road drainage detention ponds. Adjacent areas have often been
cleared and groundwater wells have lowered vernal pool water tables. Fertilizers and pesticides
have degraded water quality in many vernal pool areas. Furthermore, clearing of forest or other
vegetated buffer around a vernal pool can have a detrimental impact on amphibian populations
relying on the pool for reproduction, as amphibians may utilize adjacent forested habitat of up to
1,000 feet or more from the breeding pool (NJDEP 2008c).
NJDEP GeoWeb provides mapping of potential and confirmed vernal pool habitat throughout the
State. GeoWeb reveals the presence of one (1) confirmed and six (6) potential vernal pool
habitats within Millburn Township (see Appendix A, Map A-9 - NJDEP Landscape Project).
The confirmed vernal pool habitat is located along the southern boundary of Millburn Township,
just north of Route 124 in a residential community (see Appendix D, Photograph O). Four (4)
potential vernal pool habitats are located within South Mountain Reservation. Two (2) of the
areas mapped as potential vernal pools are mapped along the Millburn Township-Chatham
Borough boundary. The potential vernal pools themselves are likely located in Chatham
Borough, while their associated habitat extends into the western portion of Millburn Township
near Canoe Brook Reservoir No. 2.
Field evaluations for vernal habitat/species at the appropriate time of year would be required to
fully determine the extent of vernal habitat and species in these pools. It appears that some of
these pools, due to their proximity to the Passaic River, may receive floodwaters and potentially
predatory fish, such as sunfish species and redfin pickerel. This would impact the likelihood of
obligate vernal pool species from successfully breeding in the pool. Wood frogs (Lithobates
sylvaticus) and the spotted salamander (Ambystoma maculatum) are obligate vernal species that
have been identified within the lower Passaic River drainage.
A wealth of common facultative amphibians may occupy potential vernal habitats for breeding.
Spring peepers (Pseudacris crucifer), Northern gray treefrogs (Hyla versicolor), green frogs
(Lithobates clamitans melanotus), pickerel frogs (Lithobates palustris), bullfrogs (Lithobates
catesbeianus), and American toad (Anaxyrus americanus) are among the species that may utilize
these habitats in or around Millburn Township. Other species including fairy shrimp and
common pond turtles may utilize these potential vernal habitats.
Currently, under the NJDEP Freshwater Wetlands Protection Act rules (N.J.A.C. 7:7A), vernal
pools and adjacent wetland transition areas (typically 50 foot) are protected from disturbance by
prohibition of issuance of most general permits for activities in these vernal habitats. The
NJDEP has discretionary authority, however, to require an Individual Permit for a proposed
disturbance to an isolated wetland considered a vernal pool.
8.6

Wetland Mitigation

Wetlands, such as modified agricultural or disturbed wetlands, may be converted to their original
state as part of a mitigation project. Wetland mitigation is required for certain private or public
projects that impact open waters and wetlands in New Jersey. The need for mitigation depends
on the size of the impact and/or type of permit being obtained. Mitigation is the development,
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preservation, enhancement, or restoration of wetlands required (often by NJDEP or USACE) as
compensation for wetlands impacted or lost during permitted activities, such as road
development. Mitigation may provide opportunities for landowners to sell wetlands that are
otherwise not developable and have less economic value, or sell adjacent uplands they wish not
to sell for development. The New Jersey Department of Transportation and other organizations
are often required to purchase sites for mitigation as part of their permitting processes.
Mitigation at a ratio of 2:1 would typically be a condition of a typical Freshwater Wetlands
Individual Permit. The recent revisions to the NJDEP Freshwater Wetlands Protection Act rules,
which were adopted in 2008 (N.J.A.C. 7:7A), also require mitigation for several General Permits
(see Section 8.7).
When required, wetland mitigation may be performed on- or offsite. Wetland mitigation can
also be satisfied through land donations, monetary contributions, or through the purchase of
Wetland Mitigation Bank credits. A Wetland Mitigation Bank is a pre-constructed wetland or an
area of wetland/upland that has been preserved. Mitigation Banks are assigned to specific
Watershed Management Areas (WMA) to compensate for wetland losses within that WMA.
Millburn Township is located in two (2) WMA’s: WMA 6 (Upper Passaic, Whippany, and
Rockaway) and WMA 7 (Arthur Kill). WMA 6 is currently served by the Pio Costa Wetland
Mitigation Bank, which received a total of 28.62 mitigation credits for freshwater wetland
creation and enhancement activities, as well as preservation of wetlands, open waters, and
uplands. This bank is able to sell a portion of their credits. The tidal portions of WMA 7, which
include HUC’s 02030104050, 02030104030, 02030104020, and 02030104010, are currently
served by the Port Reading Wetland Mitigation Bank. This bank has received a total of 8.47
credits for tidal wetland creation and enhancement activities, and is able to sell a portion of their
credits (NJDEP 2013).
More information on mitigation may be acquired through the Division of Land Use Regulation
Mitigation Council webpage at the following website:
http://www.nj.gov/dep/landuse/mitigate.html
In addition, the USDA Natural Resource Conservation Service (NRCS) can direct landowners to
programs and organizations involved with wetland mitigation/restoration.
8.7

Wetland Regulations

Since July 1, 1988 the NJDEP Bureau of Freshwater Wetlands has regulated all disturbances in
freshwater wetlands under the New Jersey Freshwater Wetlands Protection Act rules (N.J.A.C.
7:7A-1.1 et seq.). Since July 1, 1989, the NJDEP has regulated “transition areas,” or the lands
adjacent to wetlands. As per the freshwater wetlands law and regulations, municipalities cannot
adopt local wetlands ordinances (N.J.S.A. 13:9B-30). As previously discussed in Section 8.1,
municipalities may adopt ordinances to require a Letter of Interpretation or encourage wetland
protection through various actions.
Between July 1, 1988 and July 1, 1989, only activities in wetlands and open waters themselves
were regulated by NJDEP. Since July 1, 1989, buffer or transition areas adjacent to wetlands
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have also been regulated. Regulated activities in wetlands include draining, flooding, cutting of
vegetation, excavation, filling, and erection of structures. Similar activities are regulated in
wetland transition areas.
In March 1994, the NJDEP assumed the State’s administration of the Federal wetlands program,
Section 404 of the Federal Clean Water Act (33 U.S.C. §1251 et seq. (1972)) for the majority of
freshwater wetlands in the State. The USACOE retained jurisdiction over all tidal wetlands,
certain interstate waters and wetlands, and most freshwater wetlands within 1,000 feet of tidal
waters. The USEPA, the National Marine Fisheries Service (NMFS), and the US Fish &
Wildlife Service retain some oversight over this program, reviewing permit applications for
major discharges to wetlands and reviewing new Statewide General Permits and other changes to
the Rules for consistency with the Federal 404 program.
There are two types of permits than can be issued by the NJDEP for wetlands disturbance: 1)
General Permits and 2) Individual Permits. General Permits can be granted for certain minor
activities in wetlands, as well as wetland transition areas, subject to certain conditions. There are
General Permits for wetlands encroachments related to specific activities, including: utility lines;
outfalls; road crossings; disturbance of isolated wetlands; disturbance of ditches or swales;
surveying; soils sampling; house additions; trails and boardwalks; docks and piers; dredging of
ponds; fish and wildlife management activities; clean up of hazardous waste; etc. For outfalls
and road crossings, no more than 1/4 acre can be disturbed. For isolated wetlands, ditches and
swales, no more than 1 acre can be disturbed. Additions to residential dwellings existing prior to
July 1, 1988 are limited to less than 750 square feet of fill with no impact to adjacent wetlands.
If wetlands filling cannot be avoided, proposed activities should be limited to those activities
authorized under the General Permit where at all possible.
Individual Permits are required for all other disturbances in wetlands not authorized under
General Permits. These permits are generally costly, very difficult to obtain, and require
mitigation (see Section 8.6). If the proposed activity is water dependent, and wetlands
disturbance is minimized, a permit may be granted. For non-water dependent uses, it must be
proven that there is no other alternative location or design for the proposed project that would
involve less or no wetlands disturbance. An alternative site to be considered can be on property
owned by the applicant or on any property that could be obtained within the region.
Activities in wetland transition areas (regulated uplands surrounding a wetland) must be
authorized under a Transition Area Waiver. Granting of a wetland permit is accompanied by a
waiver to disturb the associated transition area. If activities are limited to within a transition
area, they may be approved under a Transition Area Averaging Plan Waiver. Under such a plan,
the shape of a transition area may be adjusted as long as the total area of the standard transition
area is not reduced and other minimum and maximum width requirements of the transition area
are maintained. Selected activities within a transition area may be authorized under a Special
Activities Waiver. These activities may include construction of road crossings or stormwater
outfalls that would be authorized under a General Permit if they were conducted in wetlands.
Where certain specific characteristics of slope and vegetative cover are present in the transition
area and the development intensity is not high, a straight reduction of the transition area, without
compensation, may be authorized under a waiver. Lastly, a Hardship Waiver may be granted
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under certain circumstances. Transition Area Waivers may require deed restrictions or other
land use restrictions on remaining adjacent transition areas.
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9.0

LAND USE AND VEGETATED COVER

Plant cover in Millburn Township ranges from a minimum of greenery in the commercial
sections to heavily wooded natural reserves. Between these two extremes are gradations of
residential planting, from a concentration of trees and ground cover in the older sections of the
community to less mature landscaping in newer areas. The forest that once covered the land was
cleared for logging, mining, industry and farmland by the early settlers. When these uses lapsed,
the second growth that grew up was predominantly "oak association." Outlying areas that were
kept open for farmland until recent years are now residential.
9.1

Land Use/Cover Types

The NJDEP’s 2007 Land Use/Land Cover Types are presented on Map X - Land Use/Land
Cover (Appendix A, Map A-10 – 2007 Land Use/Land Cover). These cover types include
agriculture, cemetery, commercial and services, forest, other urban or altered land, recreational
land, residential, transportation/communications/utilities, water, and wetlands.
These
designations and their definitions have been derived from the Anderson Classification System
(Anderson et al. 1976) and edited by the NJDEP. The approximate acreages of these various
cover types, which are based on the NJDEP GIS Land Use/Land Cover coverage, are
summarized in Table 9-1 below. Descriptions of the Land Use/Land Cover are listed below (see
Section 8 for Wetland Cover Type Descriptions).
TABLE 9-1: 2007 LAND USE/LAND COVER TYPES OF MILLBURN
TOWNSHIP
Percent of
Type
Acres
Municipality
Agriculture
3.91
0.06%
Cemetery
10.78
0.17%
Commercial and Services
374.69
5.92%
Forest
1,481.24
23.42%
Other Urban or Altered Land
72.42
1.15%
Recreational Land
438.59
6.93%
Residential
2,914.58
46.08%
Transportation / Communications / Utilities
198.94
3.15%
Water
357.79
5.66%
Wetlands
471.54
6.60%
6,324.48
100%
TOTAL
9.2
9.2.1

Land Use Descriptions

Non-Vegetated Land Cover

Cemetery Coverage – The Cemetery coverage represents large tracts of primarily open land
within urban areas. Large cemeteries can be identified by layout of driveways, lots,
mausoleums, and marking stones (NJDEP 2010). Millburn Township contains three (3)
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cemeteries: St. Rose R.C. Cemetery, St. Stephen’s Episcopal Cemetery, and White Oak Ridge
Cemetery, also known as the Parsil Family Burial Ground. The Parsil Family Burial Ground was
established during the 1770’s. The cemetery serves as the burial site of American Revolutionary
War casualties Thomas & Nicholas Parsil, as well as approximately three (3) dozen family
members that deceased thereafter.
The NJDEP 2007 Land Use/Land Cover mapping identifies two (2) cemeteries located along the
north side of Millburn Avenue in the southern portion of the Township. Collectively, these
cemeteries encompass approximately 11 acres or 0.17% of the Township.
Commercial and Services – The Commercial and Services coverage identifies areas that
contain structures predominantly used for the sale of products and services. The main building,
secondary structures, and supporting areas, such as parking lots, driveways, and landscaped areas
(unless greater than 1 acre in size in which case landscaped areas are put into a separate
category) are also placed under this category (NJDEP 2010).
The NJDEP 2007 Land Use/Land Cover mapping identifies large patches of commercial land
cover along Millburn Avenue, Route 124, Route 78, and John F. Kennedy Parkway. Smaller
patches of this coverage are also illustrated throughout the central portion of the Township. The
Commerical and Services coverage encompasses approximately 375 acres or 6% of Millburn
Township.
Other Urban or Altered Land – The NJDEP Other Urban or Built-Up coverage includes
undeveloped, open lands within, adjacent to, or associated with urban areas. Some structures
may be visible, as in the case of abandoned residential or commercial sites that have not yet been
redeveloped. The land cover in these areas may be brush-covered or grassy. Large, managed,
maintained lawns common to some residential areas, and those open areas of commercial/service
complexes, educational installation, etc., are also included. Undeveloped maintained lawns in
urban parks are also part of this category if a specific recreational use is not evident. In addition,
areas that have been partially developed or redeveloped but remain unfishined are included
(NJDEP 2010).
The NJDEP 2007 Land Use/Land Cover mapping (Appendix A, Map A-10 – 2007 Land
Use/Land Cover) identifies the approximately 72 acres or 1% of Millburn Township as Other
Urban or Altered Land. This coverage is mapped as scattered patches throughout the Township,
some of which are located along main roadways, including but not limited to John F. Kennedy
Parkway, Millburn Avenue, South Orange Avenue, Parsonage Hill Road, and Main Street.
Residential Coverage – Residential includes single-family residences, multiple-unit dwellings,
and mobile homes. This land coverage also includes mixed residential, which is comprised of
two or more of the aforementioned groups. Residential areas are easily identifiable on aerial
photographs by the shapes and patterns of individual houses, housing developments, and
multiple dwelling (i.e., apartment or condominium) complexes. Residential coverage is further
divided into smaller categories based on density in terms of dwelling units per acre (NJDEP
2010). For example:
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Residential (High Density or Multiple Dwelling)
Residential (Single Unit, Medium Density)
Residential (Single Unit, Low Density)
Residential (Rural, Single Unit)
Mixed Residential

The NJDEP 2007 Land Use/Land Cover mapping identifies approximately 2,915 acres or 46% of
Millburn Township as Residential. Residential coverage is mapped primarily within the central
and southeastern portions of the Township. A majority of the areas identified as residential
contain impervious cover ranging from 20 to 30%.
Transportation / Communications / Utilities – The Transportation, Communication, and
Utilities land uses are usually associated with the other Urban or Build-up categories, but are
often found in other categories. The presence of major transportation routes, utilities (i.e.,
sewage treatment plants), and power lines, power substations, and communication facilities
greatly influence both the present and potential uses of an area. These areas general have a high
percentage of impervious surface coverage (NJDEP 2010).
The NJDEP 2007 Land Use/Land Cover mapping identifies approximately 199 acres or 3% of
the Township as Transporation/Communications/Utilities. This coverage includes areas
surrounding the Canoe Brook Reservoirs; the NJ Transit railroad corridor and the Millburn and
Short Hills Stations; Route 78, Route 124, and John F. Kennedy Parkway; a maintenance yard
located along South Orange Avenue; and an area associated with a public supply well along
Parsonage Hill Road and John F. Kennedy Parkway. Refer to Appendix A, Map B-9 for a map
illustrating the major transportation routes in Millburn Township.
Water – Water refers to all areas that are periodically covered by water, including streams;
canals; exposed flats; natural lakes; artificial lakes and reservoirs; bays, estuaries, and other tidal
waters; and the Atlantic Ocean (NJDEP 2010). The NJDEP 2007 Land Use/Land Cover
mapping identifies approximately 358 acres or 6% of the Township as Water. This coverage
includes Canoe Brook Reservoir Numbers 1 and 2, the Short Hills Club Ponds (North and
South), Taylor Lake, Campbells Pond, Diamond Mill Pond, several unnamed ponds, and
portions of the the Rahway River, Canoe Brook, Slough Brook, and the Passaic River.
9.2.2

Upland Vegetation Covering, Agriculture, and Recreational Land

Agricultural Coverage – Agricultural land includes all lands used primarily for the production
of food and fiber, as well as some of the structures associated with this production (NJDEP
2010). The agricultural land coverage is further categorized by type, as follows:
  
  
  
  

Cropland and Pastureland
Orchards, Vineyards, Nurseries, and Horticultural Areas
Confined Feeding Operations
Other Agriculture
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Agricultural land comprises approximately 4 acres or just 0.06% of Millburn’s land cover under
the 2007 NJDEP Land Use/Land Cover data. Agricultural land is limited to a small rectangular
area, identified as Orchards, Vineyards, Nurseries, and Horticultural Areas, located east of Old
Short Hills Road and north of Hollows Road (see Appendix A, Map A-10 - 2007 Land Use/Land
Cover).
Forest Coverage – The forestland coverage category contains any lands covered by woody
vegetation that do not occur in wetlands. These areas are capable of producing timber and other
wood products, and are also capable of supporting many kinds of outdoor recreation. Forestland
is an important category environmentally, because it affects air quality, water quality, wildlife
habitat, climate, and many other aspects of the ecology of an area (NJDEP 2010). The forestland
coverage category is further divided into deciduous, coniferous, mixed deciduous-coniferous,
and brushland.
TABLE 9-2: FOREST TYPES OF MILLBURN TOWNSHIP
Summary of
Forest Type
Acres
Coniferous Forest (>50% Crown Closure)
13.17
Deciduous Brush/Shrubland
1.40
Deciduous Forest (>50% Crown Closure)
1,339.30
Deciduous Forest (10-50% Crown Closure)
56.81
Mixed Deciduous/Coniferous Brush/Shrubland
1.76
Mixed Forest (>50% Coniferous with >50% Crown Closure)
23.12
Mixed Forest (>50% Coniferous with 10-50% Crown Closure)
6.45
Mixed Forest (>50% Deciduous with >50% Crown Closure)
19.76
Mixed Forest (>50% Deciduous with 10-50% Crown Closure)
5.60
Old Field (<25% Brush Covered)
7.89
Plantation
5.97
TOTAL
1,481.23
Deciduous Forest
The NJDEP 2007 Land Use/Land Cover Data indicates that the majority of forest coverage in
Millburn Township is upland deciduous forest coverage with greater than 50% crown closure,
occupying approximately 1,339 acres, or 90% of the Township. A majority of this cover occurs
in the South Mountain Reservation (see Appendix D, Photograph P); however, smaller,
fragmented patches of deciduous forest occur throughout the Township on both private and
public land (see Appendix D, Photograph Q). Patches of this cover type are scattered throughout
the Township, and often in isolated patches under 10 hectares (ha). Some of the larger patches
of upland forested areas, particularly those located in the northwestern portion of the
municipality, are interspersed with wetland forests associated with the Passaic River and and
Canoe Brook. These larger tracts are particularly important for forest breeding bird species (see
Section 10).
The upland deciduous forest of Millburn Township is typically composed of mixed oak, which
may contain varying numbers of red oak (Quercus rubra), white oak (Quercus alba), and black
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oak (Quercus velutina). In general, red oak would be the most dominant canopy oak. Some
drier areas associated with basalt slopes may be dominated by black and white oak within the
region (Collins and Anderson 1994). Other tree species in these forests may include chestnut
oak (Quercus prinus), various hickories (Carya spp.), sugar maple (Acer saccharinum),
American beech (Fagus americana), white ash (Fraxinus americana), flowering dogwood
(Cornus florida), sassafras (Sassafras albidum), ironwood (Carpinus caroliniana), black birch
(Betula lenta), and black cherry (Prunus serotina). Dominant understory shrubs and vines in
these forests may include maple-leaved viburnum (Viburnum acerifolium), Southern arrowwood
(Viburnum dentatum), pinxter flower (Rhododendron periclymenoides), mountain laurel (Kalmia
latifolia), black huckleberry (Gaylussacia baccata), and Virginia creeper (Parthenocissus
quinquefolia).
Common herbaceous species within the forest floor may include mayapple (Podophyllum
peltatum), wild sarsaparilla (Aralia nudicaulis), wood anemone (Anemone nemorosa), false
Solomon’s seal (Maianthemum racemosum), white wood aster (Eurybia divaricata), sweet cicely
(Osmorhiza claytonii), and jack-in-the-pulpit. Dominant fern species include Christmas fern,
marginal wood fern, and bracken fern (Collins and Anderson 1994).
Various exotic invasive species may also be present in these woodlands (see Section 9.2.3),
particularly in the edges and disturbed portions of the most fragmented forests. Trees, shrubs
and vines may include Norway maple (Acer platinoidies), tree-of-heaven (Ailanthus altisimma),
Japanese barberry (Berbreis thumbergii), multiflora rose (Rosa multiflora), Asiatic bittersweet
(Celastris orbicularis), Japanese honeysuckle (Lonicera japonica) and other Lonicera shrub
species, and burning bush (Euonymus alatus). A number of problematic invasive herbaceous
species may exist in the forest floor including Japanese stilt grass (Microstegium viminea),
Japanese knotweed (Polygonum cuspidatum) and garlic mustard (Allaria petiolata).
Coniferous Forest
The NJDEP 2007 Land Use/Land Cover mapping shows approximately 68 acres of coniferous or
mixed coniferous-deciduous forest of varying crown closures within the municipality. Within
Millburn Township, these forest areas are typically small patches embedded within larger areas
of deciduous forest (see Appendix A, Map A-11 - Vegetation Communities). These forest areas
may be small patches of planted coniferous stands comprised of various species. These conifer
stands are sometimes planted for wildlife enhancement or as a wind break. Species that may be
included in these stands are Norway spruce (Picea abies), and other Picea species, white pine
(Pinus strobus), Scotch pine (Pinus sylvestris), hemlock (Tsuga canadensis), or mature stands of
Eastern red cedar (Juniperus virginiana). When located next to or within other forested areas,
wetlands, or agricultural land, conifer stands may provide vital wintering shelter to small groups
of owls, such as the State threatened long-eared owl (Asio otus) and other raptors (see Section
10, NJDEP Landscape Project Map).
Upland Brushland/Shrubland
NJDEP 2007 identifies approximately 11 acres of brushland/scrubland uplands, including old
field (see Table 9-2). Small patches of old field, brushland, or shrubland are mapped along
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Route 124 in the westernmost portion of the Township, within the South Mountain Reservation,
and along Parsonage Hill Road. Additional small areas containing this vegetation are likely to
occur within the municipality. These areas are generally limited to small lots and narrow utility
clearings scattered throughout the municipality.
Areas such as abandoned lots, powerline/utility cuts, and old farm fields left alone for a number
of years, may be infrequently cleared and undergo a transformation of plant communities over
time in a process referred to as succession. Heavily herbaceous dominant fallow fields or active
pastures containing some small amount of shrubs may be listed as agricultural lands (see above).
If left undisturbed, these herbaceous areas will typically succeed into a mixture of herbaceous
and woody “pioneer” vegetation that includes a variety of shrubs and small trees under 20 feet.
NJDEP Landscape Mapping will identify these areas in various stages of woody succession as
old field (less than 25% brush covered), brushland, or shrubland. If not mowed, burned,
overgrazed (by cattle or deer), or otherwise infrequently cleared, these areas may succeed into a
secondary growth forest community.
During the process of succession, dominant biennial herbs will first typically develop on fallow
land. Species may include common ragweed (Ambrosia artemisiifolia), nodding foxtail (Setaria
faberi), yellow foxtail (Setaria pumila), wintercress (Barbarea vulgaris), large crabgrass
(Digitaria sanquinalis), wild carrot (Daucus pusillus), horseweed (Cornyza spp.), and common
mullein (Verbascum thapsus). Perennial herbs will gradually replace annual herbs. These
species include rough stemmed goldenrod (Solidago rugosa), Canada goldenrod (Solidago
canadensis), grass-leaved goldenrod (Euthamia graminifolia), Kentucky bluegrass (Poa
pratensis), orchardgrass (Dactylis glomerata), ox-eye daisy (Leucanthemum vulgare), and butter
and eggs (Linaria vulgaris). As the succession process continues, shrubs including staghorn
sumac (Rhus typhina), smooth sumac (Rhus glabra), blackberry and raspberry (Rubus spp.), and
gray dogwood (Cornus racemosa) may also be found and/or become dominant species (Collins
and Anderson 1994).
Eventually, a forest dominated by secondary growth trees may establish itself. Old successional
clearings, such as roadside forests fringes, may exhibit this secondary growth composition.
Species may include gray birch (Betula populifolia), Eastern red cedar, black cherry, quaking
aspen (Populus tremuloidies), and big tooth aspen (Populus grandedentata) (Collins and
Anderson 1994). These successional habitats are sometimes utilized by a variety of important
and/or rare wildlife, such as American woodcock (Philohela minor).
Common successional exotic invasives (see Section 9.2.3 below) in this community include
common reed, autumn olive (Elaeagnus umbellata), multiflora rose, wineberry, Japanese
honeysuckle, Canada thistle (Cirsium arvense), and porcelainberry.
Recreational Land
Recreational land includes those areas which have been specifically developed for recreational
activities that are open to the general public. Any facility that is not open to the general public,
such as a resort complex that is open only to patrons, is not included in this category.
Recreational land may include facilities that charge user fees to the public, such as a public golf
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course, or the facility may be free to the public, such as a ball field on public school grounds
(NJDEP 2010).
The NJDEP 2007 Land Use/Land Cover mapping identifies approximately 439 acres or 7% of
the Township as Recreational Land. This coverage includes the East Orange Golf Course, Canoe
Brook Country Club, Gero Park, Greenwood Gardens, Taylor Park, portions of South Mountain
Reservation, Old Short Hills Park, Short Hills Club, and recreational fields associated with
Glendwood Elementary School, Millburn High School, Short Hills Country Day School,
Hartshorn School, Far Brook School, and Wyoming Elementary School. See Section 9.3 below
for additional information regarding open space.
9.2.3

Benefits of Vegetation

Vegetative cover is aesthetically pleasing and plays a vital role in ecological systems.
Respondents to a public opinion survey in the early 1970's listed "tree-lined streets, natural
setting, and good landscaping" as factors that make residential areas especially desirable.
Healthy trees and other vegetation growing in Millburn provide many beneficial environmental
features, some of which are described below.
Air Quality: Urban and suburban vegetation affects air quality (Nowak 1995). Property owners
appreciate trees for their shade and beauty, and as wind, noise, and pollution buffers. Trees
lower high summer temperatures by providing shade and by acting as natural air conditioners
through evapotranspiration. On a summer day, a large deciduous tree will transpire
approximately 150 gallons of water. In the winter, evergreens provide effective windbreaks
against cold north winds. Rows or clumps of vegetation reduce noise levels and help control
pollution. Trees and other plants make their own food from carbon dioxide (CO 2) in the air,
water, sunlight, and from soil elements. In the process, they release oxygen (O 2) for us to
breathe. Trees help trap particle pollutants, absorb carbon dioxide and other dangerous gases,
and reduce global warming gases.
According to a 2011 USDA Forest Service Press Release (Release No. 1126), a recent study
found that global forests have annually removed 2.4 billion tons of carbon and absorbed 8.8
billion tons of carbon dioxide from the atmosphere, or about one-third of fossil fuel emissions
annually from the period of 1990-2007. This information alone suggests that forests alone
account for the most significant terrestrial carbon sink, and that non-forest lands collectively
cannot be considered a major carbon absorption sink (USDA 2011).
Water Runoff: Studies differ regarding the rate at which runoff increases when an area is
developed; they all agree, however, that it increases substantially. When water cannot infiltrate
the natural mulch of forest leaves down into the deep root system, it runs off the land, often into
a storm sewer system. One study indicates that “[i]f 20% of an area is paved and served by
storm sewers after development (i.e. paving and other impervious surfaces), the streams draining
that area will flood twice as often as its former forested state. An intensively developed area,
with 50% of the land paved or roofed and 50% drained by storm sewers, will experience
flooding five times as often (Strong 1972).”
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Erosion: Natural vegetation, including trees, reduces soil erosion by growing root systems that
stabilize the soil. When a hillside is cleared for construction, the increase in sediment washing
off the slope can range from 5 to 10 times the rate prior to construction (Howard & Sopper
1969). The clear streams that run through natural areas change to brown with siltation,
destroying aquatic life. Future homeowners lose valuable topsoil to storm sewers.
Water Quality: Vegetation and plant debris slow surface runoff, which encourages sediment and
sediment-bound contaminants to settle out before entering surface water. Once in the soil,
contaminants can be immobilized, transformed by soil microbes, or taken up by vegetation.
Groundwater flowing through the root zone is also filtered by these processes (USDA 2004c).
Ground Water: Trees planted in the East Orange Water Reserve protect groundwater supply by
encouraging infiltration of rain into the soil. During their growing season, plants also aid in
controlling water at or near the surface by evapotranspiration. Approximately half of all
precipitation returns to the atmosphere by means of evaporation from the surface, or it transpires
through leaves after it is drawn from the soil by plants.
Food and Shelter for Wildlife: Vegetation is vital to sustaining wildlife; the greater the variety
of native trees, shrubs, and herbaceous vegetation, the more habitats that will exist for different
kinds of wildlife, especially birds. Most animals need wild areas, and Millburn is fortunate in
having substantial open space on its eastern and western borders.
Added Economic Value of Land: In addition to their aesthetic appeal, trees and shrubs are
economic factors of importance to the individual property owner. "A 1987 Gallup survey found
that attractive landscaping adds 7% to 14% to a home’s resale value (Money 1992).” Local
realtors agree that proximity to open and undeveloped areas increases the value and demand for
residential property.
9.2.4

The Vegetation Landscape of Millburn Township

Millburn includes large tracts of undeveloped land. The South Mountain Reservation, 939
acres of which are within the Township, is a woodland forest of white oak, red oak, beech,
hickory, and maple (see Appendix D, Photograph O). Scotch pine and red pine were planted
north of South Orange Avenue primarily for conservation purposes.
In the northwest corner of the Township are 624 acres of the East Orange Water Reserve. The
area, at one time farm and pasture land, still shows plow-furrow tracings. The "lowland forest"
consists of swamp species of maple, hickory, and oak, while in the higher areas, sugar maple, red
oak, white oak, and black oak predominate. Oaks and maples are prevalent in the eastern sector
of the Reserve, but there are also black birch, grey birch, sweet bay, sycamore, dogwood, ash,
sweet gum, tulip, sassafras, and beech. Adjacent to Taylor Lake is a marsh filled with cattails,
rushes, sedges, and other water-loving grasses which provide food and shelter for many breeds of
waterfowl. In 1929, the Water Reserve management began extensive seeding and planting of red
pine, white pine, and Scotch pine on the old farm land. The purpose of this planting was water
retention and percolation. The amount of precipitation that forest soil absorbs is twice as great as
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grassland and four times greater than bare ground. When the pine plantations die out, they will
be succeeded by the natural hardwoods that presently predominate in the Water Reserve.
The Cora Hartshorn Arboretum and adjacent area (18 acres) is a small laboratory for the study
and enjoyment of plant and wildlife indigenous to New Jersey. It supports 45 species of trees,
over 150 species of native wildflowers, 100 species of birds, and rare ferns, and it is considered
an “old growth” (undisturbed) forest. The trees vary with the terrain and soil conditions. In the
wet spots are yellow birch, bitternut hickory, red maple, pin oak, and American sycamore. On
high ground, mockernut, pignut, and shagbark hickory, black cherry, sugar maple, white oak, red
oak, scarlet oak, chestnut oak, and black oak grow (see Appendix D, Photograph P). In the
limestone area, there are redbuds, persimmon, leatherwood, witch hazel, and black walnut. An
abundance and variety of coniferous trees grow here, such as white pine, Norway spruce, and
tamarack (larch). Other trees growing in the woodlands include Norway maple, Ailanthus (both
of which are non-native, invasive plants), sassafras, tulip, dogwood, ash, beech, American elm,
and native holly. Ferns thrive in a little dell and carpet the woodland.
In the Fox Hill Reserve (33 acres, also known as the Oakey Tract), ridges form a small ravine
with a stream flowing into marshland. Native plants, both common and rare, cover this secluded
area. In the spring, the ground is carpeted with wild lily-of-the-valley. Typical ferns in this area
include sensitive, royal, netted chain, and red-stemmed lady ferns. Many delicate wildflowers
are found, including acaule (pink lady slipper), partridge berry, yellow loosestrife, whorled
loosestrife, dwarf ginseng, Indian pipe, pipsissewa, swamp violets, Indian cucumber root, and
wood anemone. Native azaleas and dogwood cover the high banks. Clethra (native white alder),
rhodea, pinaster (ground pine), shadbush, spicebush, witch hazel, the rare panicled dogwood,
both lowbush and highbush blueberry, and buttonbush also flourish here. In the swamp area,
there are soft rushes, numerous marsh grasses, clumps of native alisma, yellow pond lilies, maddog skullcap, monkey flowers, and swamp buttercup. Oaks abound in the woodland along with
maple, beech, birch, ash, cherry, hemlock, chestnut oak, shagbark hickory, and ironwood.
Old Short Hills Park (41 acres, formed by donation from the Blanchard Tract) is bordered on
one side by a long privet hedge at the end of a sweeping greensward, at one time a sheep
meadow and later a private golf course. A man-made pond with aquatic plants and waterfowl, an
avenue of over 100 ornamental crabapple and dogwood trees, and stately corridors of London
plane trees and groves of Norway spruce, Eastern hemlock, and white pine enhance this park.
Greenwood Gardens (22 acres, remainder of the Blanchard Tract) is nestled between Old Short
Hills Park and South Mountain Reservation. The property, under the supervision of a nonprofit conservancy organization, contains formal gardens, tree-lined walks (allees), ornate and
rustic structures, ponds, and natural areas. A variety of trees, native and non-native, including
Eastern hemlock, shagbark hickory, pin oak, red oak, white oak, black walnut, along with large
shrubbery such as rhododendron, American yew, and mountain laurel cover much of the
property. Black-capped chickadee, breeding pairs of wood duck (Aix sponsa), sharp-shinned
hawk (Accipiter striatus), great blue heron (Ardea herodias), great horned owl (Bubo
virginianus), and ruby-throated hummingbird (Archilochus colubris) have all graced the
Gardens.
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9.2.5

Community Forestry Management Plan

The Millburn Township Shade Tree Advisory Board, in conjunction with the Department of
Public Works, is actively improving the scenic corridors of the Township and maintaining the
trees and plantings that add so much to the town's beauty. In 2000, the Shade Tree Advisory
Board issued its first Community Forestry Management Plan. The mission of this plan is “to
promote a sustainable and productive community forest.” The Township has since built upon the
original plan by reissuing five-year Community Forest Management Plans, including 2004-2009
and the most recent 2010-2014. The mission of the most recent plan is to “continue with the
Community Stewardship Incentive Program practices and care for the urban forest for the people
of Millburn Township.” The goals of the 2010-2014 Plan, which includes both new (*) and
previously developed goals, are as follows:
   To gather data and implement carbon sequestration projects.*
   To use our tree resources to reduce our carbon footprint.*
   To increase public informational available resources and public participation in the
community forest activities.
   To educate private property owners, contractors and tree groups about current proper
technical tree care practices.
   To educate the community on non-native invasive plants, deer overbrowsing and the long
term negative impacts on our sensitive urban forest ecosystems.
   To partner with public, private companies and nonprofit conservancy groups.
   To promote conservation/preservation of the tree resource and forested areas.
   To select, situate, and continue maintaining street trees appropriately to maximize benefits,
and reduce hazard, nuisance, hardscape damage and maintenance costs.
   To support current and scientific tree health care practices on the Historic and Heritage
Township trees.
   To update and improve current tree related ordinances and policies.
   To improve and maintain the Tree Inventory Data.
9.2.6

Bicentennial Trees

Scattered throughout the township are some rare and highly prized tree specimens. At 61 Great
Oak Drive, there is a 5’ 9”-diameter white oak that was on the main driveway to Mr. Stewart
Hartshorn’s estate. On Knollwood, a huge buckeye (Aesculus) grows. Some fine larch grow
near the Short Hills Train Station. There is a cucumber magnolia (Acuminata) on Montview.
Some Japanese Katsura trees grow on Wells Lane. The Millburn Township Shade Tree
Advisory Board has characterized some of these trees as Bicentennial Trees. The locations of
these trees are shown on Map A-12 in Appendix A, and the types of trees are listed in Table 9-3
below. Note that a number of the original bicentennial trees are no longer present due to severe
weather events or hazardous conditions. Table 9-3 reflects the trees currently present within the
Township.
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TABLE 9-3: BICENTENNIAL TREES IN MILLBURN TOWNSHIP
Index1
Name / Tree Type
Address
1
Swamp White Oak
29 Ocean Street
2
White Oak (Town Tree)
61 Great Oak Drive
3
White Oak
25 Ridge Terrace
4
Pin Oak
319 Forest Drive South
5
White Oak
31 Knollwood Road
6
Black Oak
2 Barberry Lane
7
White Oak
88 Birch Lane
8
White Oak
18 Brooklawn
9
White Oak
38 Kenilworth Drive
10
White Oak
548 White Oak Ridge Road
11
White Ash
1 Briarwood Drive
12
White Oak
5 Northern Drive
13
White Oak
12 Berkeley Road
14
Scarlet Oak
44 Windermere Terrace
15
Scarlet Oak
26 Coniston Road (On Windermere Ter)
16
White Oak (Town Tree)
40 Knollwood Road (Wells Lane)
17
Scarlet Oak
40 Knollwood Road (Wells Lane)
18
White Ash (Town Tree)
104 Farley Road
19
American Elm
Millburn Avenue (Taylor Park Entrance)
20
White Oak (multi stemmed)
50 Hemlock Road
21
Scarlet Oak
1 Park Place
22
White Oak
1 Park Place
23
American Sycamore (Town Tree)
Lackawanna & Glen Avenue
Notes:
1
– Index number corresponds with the location of bicentennial tree as shown on Map A-12 in
Appendix A.
Source: Natural Resource Inventory Report, prepared by Millburn Township Enviromental
Commission, December 2005. Original list prepared by John Linson, updated by Thomas
Doty, Township Forester.
See Appendix D, Photograph R, for a photographof an American sycamore, a designated town
tree, which is located at Lackawanna and Glen Avenues.
9.2.7

Invasive Plant Species

Exotic invasive species impacts to ecosystems are one of the least publicly understood and most
serious global environmental issues. Although most exotic species introduced into ecosystems
are relatively benign, a percentage of these species become ecologically harmful. Invasive
species may be any introduced plant, fungus, animal, or microorganism that causes ecological
harm. The term harmful invasive plant is used to describe an exotic non-native plant that that is
capable of invading natural plant communities, displacing indigenous species, contributing to
species extinctions, altering community structure and ultimately disrupting ecological processes
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(Snyder and Kaufman (NJDEP), 2004). Many of these species occur in dense monocultures that
drop overall species diversity, have little wildlife value, and utilize various chemical and
structural methodologies for outcompeting native species. Environmental issues, such as forest
fragmentation, hydrological changes from development, and pollution will sometimes exacerbate
the introduction and impact of invasive species. Non-native and/or invasive species may enter
an ecosystem intentionally or are incidentally introduced with cargo such as soils or ship ballast.
Invasive species management is typically a priority of land stewards seeking to improve forest
health or wildlife habitat. Measures taken may include manual removal, integrated pest control,
herbicides, restrictions on transport or planting, and educating consumers on the problems
associated with purchasing, and planting invasives. As with many invasive species, the
opportunistic nature and persistence of these plants typically dictates a more practical
management strategy of containment and localized control rather than full eradication.
Typically, the most disturbed vegetation communities, such as roadsides, forest edges and
urbanized areas often have high densities of invasive species; however, most vegetated areas in
New Jersey have some exotic/invasive component. In the plant observation list developed by the
Torrey Botanical Society in West Essex Park (see below), 41 plants or approximately 31% of the
species identified were non–native. Approximately half of these plants are common invasives in
New Jersey. This prevalence and variety of exotic and invasive species at West Essex Park is
very typical of the forests of urban and suburban Northern New Jersey where multiple
introductions, habitat fragmentation, and various disturbances are common.
It is estimated that New Jersey contains between 1,288 and 1,363 species of nonindegenous
plants or as much as 62% of the State’s vascular flora (Snyder A, in prep). New Jersey’s high
number of invasive species is attributable to its long history of colonization and its position as an
international commercial/transportation hub (Snyder and Kaufman (NJDEP) 2004). Below is a
list of common New Jersey invasive species that are expected to occur in Millburn. Although
many more invasive plants may be present, these species are among the most widespread and
problematic to native ecosystems in the region.
The New Jersey Invasive Species Council has recently released the New Jersey Strategic
Management
Plan
for
Invasive
Species,
which
can
be
viewed
at
http://www.nj.gov/dep/njisc/index.htm.
The following list (below) includes the major invasive plants expected to be found in Millburn.
Information was provided from an “Overview of nonindegenous Plant Species in New Jersey”
(Snyder and Kaufman (NJDEP) 2004) unless otherwise sourced.
Japanese knotweed (Polygonum cuspidatum; eastern Asia) - This species is a large herbaceous
perennial that reaches heights of over 12 feet. It is typically found in disturbed areas, roadsides,
and floodplain forests along streams and other waterbodies. The species forms monoculture
stands that impact riparian habitat by reducing plant and wildlife diversity. It may also alter
water flow along streams and contribute to flooding. It is common throughout New Jersey.
Refer to Appendix D, Photograph S, for an example of Japanese knotweed.
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Multiflora Rose (Rosa multiflora; Asia) – This species is found in a variety of habitats,
including forest edges and gaps, floodplains, utility rights-of-way, roadside edges and other
disturbed areas, grasslands, and open wetlands. This thorny shrub produces dense monocultures
that are impenetrable to humans and wildlife, outcompetes native species, and drops overall
native species diversity. It occurs throughout New Jersey. Refer to Appendix D, Photograph T,
for an example of multiflora rose.
Wineberry (Rubus phoenicolasus; Asia) - Wineberry is a shrubby vine that grows along forest
habitats that include wooded ravines and floodplains, shale bluffs, and successional fields. The
species can grow in impenetrable thickets that threaten certain rare plant communities.
Wineberry is dominant throughout northern New Jersey and highly successful in the Piedmont
Province.
Japanese Stiltgrass (Allelia (Microstegium) viminea; Asia) – This species grows in a wide
variety of habitats including wetland floodplains, forested uplands, forested and open wetlands,
roadside ditches, and other disturbed areas. This species grows rapidly and often in large dense
patches. As with many other invasive plants, it forms a monoculture that drops overall diversity
and plant production. It is common throughout much of the Piedmont Province. Refer to
Appendix D, Photograph U, for an example of Japanese stiltgrass.
Purple Loosestrife (Lythrum salicaria; Eurasia) – Purple loosestrife is a perennial herb with
woody stems and produces a large purplish showy spike. It inhabits open habitats, including
sedge meadows, cattail marshes, streamside areas, floodplains, bogs, ditches, and other disturbed
wetlands. It is an aggressive breeder that grows in monotypic stands that can alter wetland
hydrology, reduce native plant diversity, impact sensitive wildlife, and drop overall production
of the wetland. Purple loosestrife occurs throughout New Jersey.
Autumn Olive (Eleagnus umbellate; Europe and Asia) – Autumn olive is a dense shrub or small
tree found in old fields, roadsides, pastures and open woodlands. The species may shade out
native species and is a nitrogen fixer that may alter soil nitrogen cycling. It is aggressive and
may significantly alter the structure of native communities. It is widespread throughout northern
New Jersey.
Japanese Barberry (Berberis thumbergii; Asia) - This thorny shrub found in alluvial woods and
open forest understory. Barberry can grow thick in the understory reducing habitat quality for
birds and other wildlife. It may also change soil pH (Kourtev, et al. 1998). It is dominant
throughout northern New Jersey, including the Piedmont Province.
Asiatic Bittersweet (Celastris orbicularis; eastern Asia) - This vine inhabits forest edges, open
woodlands, fields, hedgerows, and other disturbed lands. It grows over native vegetation and
kills trees by shading, girdling and uprooting them (USFWS). It is dominant in the Piedmont
Province portion of New Jersey.
Spotted Knapweed (Centaurea bibersteinii; Europe) - Spotted knapweed is a biennial
herbaceous plant similar in appearance to a thistle. It grows in dry poor nutrient areas, such as
gravelly or sandy areas associated with roadsides and other clearings. Spotted knapweed
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provides little wildlife value and suppresses growth of native species through (allelopathic)
chemicals. It can displace native species with its taproot and increase erosion. It is found
throughout New Jersey.
Garlic Mustard (Allaria petiolata; Europe) - Garlic mustard occurs in moist woodlands, and
floodplains, along trails, and forest edges. The species drops native herb diversity and lowers
habitat quality. As with many other invasive plants, it can suppress growth of native seedlings
via allopathic chemicals. It is found throughout northern New Jersey.
Tree-of-heaven (Ailanthus altissima; Central China) - Tree-of-heaven may be found in a variety
of disturbed sites with rocky or poor soils, including vacant lots, forest edges, roadsides, and
other disturbed areas. It sometimes establishes itself in old growth forest gaps created by fallen
trees. It may also occur on trap rock or basalt cliff faces such as those found along the Northern
Watchungs or Palisades. The species breeds rapidly and can through chemical means, suppress
the growth of native species and interfere with natural forest succession.
Porcelainberry (Ampelopsis brevipedunculata; northeastern Asia) - This deciduous climbing
vine frequently occurs in old fields, roadsides, right-of-ways and other disturbed areas. The
plant forms thick mats that smother indigenous vegetation and exposes host trees to damaging
weather elements. It is dominant in the Piedmont region of New Jersey.
Chinese bush-clover (Lespedeza cuneata; eastern Asia) - Bush-clover is an erect perennial
legume that grows in dense stands. Chinese bush-clover tolerates varying soil conditions
including very nutrient poor soils. Habitats vary widely including forest edges, fields, open
woodlands and wetland edges. It is reported in all physiographic provinces of New Jersey.
Norway Maple (Acer platanoides; Europe and west Asia) - Norway maple is a common
invasive in Essex County and throughout New Jersey. It occurs under variety of conditions,
including alluvial fields, disturbed sites, and floodplain forests. This species can form dense
monocultures that shade out native species (USFWS).
Common Reed or Phragmites (Phragmites australis; Europe) - This plant is possibly native to
the United States, but European strains have replaced much of the native reed (USFWS).
Phragmites inhabits a variety of brackish and freshwater marsh habitats, as well as riverbanks,
ditches, and dredge spoil areas. Large marsh areas, such as areas around the Newark Basin, are
subject to Phragmites monocultures that drop native plant species diversity and wildlife use.
Once established, Phragmites is very hard to control as it is resistant to cutting, burning and
herbicides.
Honeysuckles (Lonicera spp.; Eurasia) - Lonicera honeysuckles may be bushes or vines that
grow in a variety of disturbed habitats including forest understories, old fields, roadsides,
thickets, fence rows, and rocky bluffs. Japanese honeysuckle vines can grow dense mats that
smother and collapse native plants. Honeysuckle shrubs block out light penetration and deplete
soils of nutrients. All species can result in loss of plant regeneration. Both shrub and vine species
are found in Essex County.
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Lesser Celandine (Ranunculus ficaria; Europe) - This plant often occurs in alluvial forested
floodplains. It may also be found in grassy meadows, lawns, and other open areas. This herb is
aggressive and forms extensive monocultures that reduce diversity and heavily impact spring
ephemerals. In New Jersey, it is most common in Piedmont and Inner Coastal Plain Provinces.
Mile-a-Minute Weed (Polygonum perfoliatum; Asia) – Mile-a-minute weed has not yet been
identified in Essex County; however, populations are spreading within New Jersey from the
south. This vine invades open and disturbed areas including roadsides, forest edges, wetlands,
and stream edges. It is a sprawling plant that grows rapidly over the top of native plants, shading
from light exposure.
Common Buckthorn (Rhamnus cathartica; Eurasia) - This small tree species grows on
disturbed sites, waste areas, and in upland woodlands and thickets. The buckthorn has a long
growing season and out-competes native species for light and nutrients. The plant is poisonous
to humans. This buckthorn is found scattered throughout northern New Jersey including within
the Piedmont Province.
Winged Euonymus or Burning Bush (Euonymus alatus; northeastern Asia) - Euoymous grows
in rich woodlands over trap rock, shale, or limestone. It may grow in alluvial soils and
floodplains. The species grows in dense thickets and can displace native species. It is well
established within the southern Watchung Mountains.
The vegetated areas of Millburn are predominantly covered by upland and wetland deciduous
forest, with patches of coniferous or mixed forest to varying degrees. There are also multiple
patches of open wetlands and shrubland. Exotic species likely make up a substantial component
of each of these communities.
Appendix B of this ERI includes a plant list collected from local field trips associated with the
New York based Torrey Botanical Society members. The list was compiled from field
observations at South Mountain Reservation in 2000. The list contains a diverse inventory of
species found in forests and fields. Many of the species included here are typical of northern
New Jersey vegetation communities. Species not native to the region are marked as exotic
species (E) on the list.
New Jersey Invasive Species Strike Team
The New Jersey Invasive Species Strike Team (Strike Team) is a non-profit organization
working to prevent the spread of emerging invasive species across the State of New Jersey. The
Strike Team is comprised of more than 80 public and private partner organizations, representing
all levels of government from federal to municipal, non-profit conservation groups, and
consulting foresters. Strike Team uses the method of Early Detection and Rapid Response
(ED/RR) to find and destroy new populations of invasive plants, animals, and pathogens before
they become widespread and cause significant ecological damage to the State’s forests, thereby
preventing their negative impacts (NJISST 2013).
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The Strike Team has identified numerous species of invasive species throughout the Township.
Many surveys for invasive species were performed at parks, municipal properties (e.g.,
Municipal Township garage, fire department, and police department), and schools. The Strike
Team has initiated or completed the eradication process at many of these properties. For more
information and for an interactive invasive species map, visit the Strike Team’s website at
http://www.njisst.org/index.asp.
Millburn Township Invasive Plant Management Plan
The “Millburn Township Invasive Plant Management Plan,” dated January 2008, was developed
by Michael Van Clef, Ph.D. of Ecological Solutions, LLC. The plan provides an overview on
invasive species and the issues resulting from their establishment; describes invasive species
management techiniques and specific control methods; identifies rare species conservation
targets of the Township (e.g., long-eared owl, red-shouldered hawk, wood turtle, red-headed
woodpecker, and barred owl); discusses the results of an invasive species survey conducted
within the Township; provides management recommendations and goals; and describes
monitoring protocols.
The extent and severity of invasive plant species was mapped on approximately 335 acres of
Township and Board of Education properties from July 2006 to September 2007. The survey
revealed that more than 135 acres of land contains one or more invasive species, and about 162
acres of land of natural or semi-natural mapping areas contained at least one non-native species.
A total of 53 non-native plant species were identified and mapped. Only the Fox Hill Preserve
(25-acre mapping area) and Deerfield Elementary School (1-acre mapping area) contained areas
that were free of all non-native species (Van Clef 2008).
A total of 173 acres included developed or manicured lands that did not contain naturalized
populations of either native or non-native plants. These areas contained at least one species of
invasive or potentially invasive species that was planted. The most heavily planted invasive
species included Japanese barberry, winged burning bush, and privet species. Planted specimens
that are considered emerging invasive species in New Jersey include butterfly bush (Buddleja
davidii), Boston ivy (Parthenocissus tricuspidata), Chinese silvergrass (Miscanthus sinensis),
Callery (Bradford) pear (Pyrus calleryana), fiveleaf aralia (Eleutherococcus sieboldianus),
linden viburnum (Viburnum dilatatum), and Siebold’s viburnum (Viburnum sieboldii). Norway
maple (Acer platanoides), black (Robinia pseudoacacia) and honey locusts (Gleditsia
triacanthos), multiflora rose (Rosa multiflora), bush honeysuckle species (Lonicera spp.),
wineberry (Rubus phoenicolasius), English ivy (Hedera helix), and lesser periwinkle (Vinca
minor) are threats to the conservation targets of the Township. Planted specimens that are
considered potentially invasive species include Japanese holly and swamp doglaurel (Van Clef
2008).
Overall, the Township contains very large infestations of common invasive species, such as
Japanese stiltgrass, Norway maple, garlic mustard, multiflora rose, Japanese honeysuckle,
Japanese barberry, and wineberry. Other common invasives with significant infestations include
Japanese knotweed, privet species, black locust, bush honeysuckle species, Asiatic bittersweet,
Japanese hops, tree-of-heaven, lesser celandine, and common mugwort. Species not usually
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considered invasive in New Jersey that have significant infestigations in Millburn Township
include commonly planted groundcovers, including lesser periwinkle, English ivy, and Japanese
pachysandra. Notably, Millburn contains numerous species that are considered newly emerging
invasives that are not yet displaying widespread infestations in New Jersey, including linden
viburnum, Japanese angelica tree, porcelainberry, Siebold’s viburnum, Japanese wisteria,
common buckthorn, Japanese clematis, fiveleaf akebia, wintercreeper, butterfly bush, fiveleaf
aralia, black swallowwort, jetbead, honey locust, Boston ivy, spreading euonymus, and
narrowleaf bittercress. Lastly, species that are considered widespread in New Jersey, but are
manageable in Millburn Township include winged burning bush, mile-a-minute, reed canary
grass, Fuller’s teasel, common reed, Canada thistle, Northern catalpa, bull thistle, and purple
loosestrife (Van Clef 2008).
The Management Plan describes four broad goals:
  
  
  
  

Eradicate emerging invasive species
Provide public outreach
Foster forest health
Foster riparian habitat health

As expected, a substantial and persistent effort will be required to reduce the impacts of invasive
species identified in the Township (Van Clef 2008). To accomplish these goals, the Township
has performed the following:
   Mailed out brochures to residents regarding invasive species and white-tailed deer
impacts;
   Contracted “Tuff Greens” to mow and spot treat various invasive species; and
   Continually eradicate and control the spread of invasive plant species through chemical
and manual techniques. For example, use of injection gun to treat and kill new sprouts of
Japanese knotweed at Gilbert Place (Doty 2013).
Monitoring protocols are provided in the plan, which provide a method for measuring the
effectiveness of invasive species control. Monitoring methods include the use of transects and
plots, sentinel seedlings, and forest secchi (Van Clef 2008).
For more information, please refer to the “Millburn Township Invasive Plant Management Plan.”
Refer to Appendix E for a table of Non-Native Plant Species Distribution and Infestation
Severity (source: Millburn Township Invasive Plant Management Plan).
9.3

Open Space

According to the Municipal Land Use Law (N.J.S.A. 40:55D-5), open space is defined as “any
parcel or area of land or water essentially unimproved and set aside, dedicated, designated or
reserved for public or private use or enjoyment, or for the use and enjoyment of owners and
occupants of land adjoining or neighboring such open space, provided that such areas may be
improved with only those buildings, structures, streets and offstreet parking, and other
improvements that are designed to be incidental to the natural openness of the land.”
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The Millburn Township Master Plan, dated 1991 and updated 1997, includes a Recreation and
Conservation Plan element. The goals and objectives of the Recreation and Conservation Plan
are:
   To provide adequate areas for recreation to serve the needs of all age groups, including
indoor and outdoor facilities, as well as active and passive recreation facilities.
   To encourage the retention of private recreation facilties for the preservation of open
space and to serve as part of the total recreational opportunities available in the township.
   To encourage the conservation of areas inappropriate for development.
   To prohibit development of areas inappropriate for development, such as flood plains,
water reserves, wetlands, and other environmentally-sensitive areas.
   To protect the quality and supply of surface and groundwater.
There are several parks and other lands dedicated to open space throughout Millburn Township.
Table 9-4 below identifies the areas for which Green Acres Grants were applied at the NJDEP.
TABLE 9-4: NJDEP GREEN ACRES OPEN SPACE IN MILLBURN TOWNSHIP
Block
Lot
Facility Name
Interest
Type
2502
6
Old Short Hills Park
FEE
M
2503
1
Old Short Hills Park
FEE
M
2504
1
Old Short Hills Park
FEE
M
2504
11
Old Short Hills Park – COMP
FEE
M
2504
12
Old Short Hills Park
FEE
M
2504
13
Old Short Hills Park
FEE
M
2504
2
Old Short Hills Park
FEE
M
2504
3
Old Short Hills Park
FEE
M
2504
4
Old Short Hills Park
FEE
M
2702
19
Old Short Hills Park
FEE
M
2901
1
Fox hill Preserve (BOE)
LEASE
M
5402
1
Gero Park
FEE
M
5501
1
South Mountain Reservation
FEE
C
5502
1
South Mountain Reservation
FEE
C
5503
2
South Mountain Reservation
FEE
C
5504
1
South Mountain Reservation
FEE
C
804
10
Taylor Park
FEE
M
NOTES:
Facility Name: If followed by “COMP,” the parcel was a compensation piece for previous diversion.
Interest: FEE - Fee Simple; LEASE – Leased Land
Type: M – Municipal; C – County
Source: NJDEP Green Acres Program, Open Space Database:
http://www.state.nj.us/dep/greenacres/openspace.html (accessed May 1, 2013).
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Refer to Appendix D, Photograph V, for a picture of Gero Park.
In addition to those lands acquired through the use of NJDEP Green Acres funds, other open
space areas include conservation lands, recreation areas associated with various schools,
municipal parkland, and privately-owned lands open to the public. Recreational lands owned by
the Board of Education include those associated with the Hartshorn School, Glenwood School,
Millburn High School, Short Hills Country Day School, Millburn Junior High School, Wyoming
Elementary School, Far Brook School, and the Oakey Tract (NJDEP GIS). Municipally-owned
lands include the Cora Hartshorn Arboretum, Hobart Avenue Park, and several other small parks
scattered throughout the Township. Privately owned lands that are considered open space
include the Canoe Brook Country Club, Short Hills Club, the East Orange Golf Course, and
Greenwood Gardens.
The following descriptions are of the major open space and preserved natural areas within
Millburn Township (see Appendix A, Map A-13 - Open Space and Recreation), most of which
are regularly accessible to the public.
Canoe Brook Forest Complex/East Orange Water Reserve
The water reserve is an approximate 2,300 acre forest complex located in southern Livingston
Township, northwestern Millburn Township, and Florham Park Borough (Morris County). The
reserve primarily contains palustrine deciduous wetland dominated by red maple, pin oak and
hickories. Upland forest consists of mixed red, white and black oak, sugar maple, and gray and
black birches. Coniferous forest patches (red, white and Scotch pine) were planted on the reserve
during the early 20th century. The reserve incorporates the lower Slough and Canoe Brooks, and
the Canoe Brook Reservoir. It also contains a golf course, the Slough Brook Reservoir and
rights-of-way within its boundaries. The area contains four major wellfields that have supported
the City of East Orange and South Orange since the early part of the 20 th century.
In addition to supporting a variety of neotropical migrants, the reserve contains virtually all of
Millburn’s endangered and threatened species habitat. NJDEP Landscape mapping identifies
habitat for four state endangered and threatened bird species: red-headed woodpecker, barred
owl, red-shouldered hawk and the long-eared owl within its boundaries (see Section 10.3). The
Canoe Brook Reservoirs are a key location for wintering waterfowl. The East Orange Water
Commission has used the grounds for educational purposes in the past and has recently hosted
primary school classes on water use on the grounds.
Cora Hartshorn Arboretum and Bird Sanctuary
The Cora Hartshorn Arboretum and Bird Sanctuary, located on Forest Drive South in Millburn
Township, is a 16.5-acre preserve that possesses one of the State’s greatest concentrations of
wildflowers with more than 150 species, and is home to 45 species of trees, rare ferns, 100
species of birds, and 275-year old tulip trees. The arboretum includes three (3) miles of trails
that traverse unique geologic features, such as kettle morraines (see Appendix D, Photographs C,
D, and Q). Additional information may be found at the Cora Hartshorn Arboretum and Bird
Sanctuary website: http://www.hartshornarboretum.org/).
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South Mountain Reservation
The South Mountain Reservation is an Essex County-owned park that encompasses
approximately 2,047-acres in northeastern Millburn Township, northwestern Maplewood
Township, and southern West Orange Township. The reservation is the County’s largest
reservation and was built from land purchases beginning in 1895, the year the Park Commission
was established.
The reservation is positioned between the first and second ridges of the Watchung Mountain
Range, and consists of extensive forested land, streams, ponds, and the 25-feet waterfall at
Hemlock Falls (see Appendix D, Photographs E and P). The New York, Elizabeth, Union,
Staten Island, and Newark vistas can be viewed from the eastern ridge, situated 550-feet above
Millburn Township. The west branch of the Rahway River flows through the valley.
South Mountain Reservation also contains several distinguishing features, including the Turtle
Back Zoo, Richard J. Codey Arena, and Washington Rock Lookout Historic Site. The
reservation includes ten (10) picnic areas; 19 miles of hiking and walking trails; 27 miles of
carriage roads for jogging, horseback riding, and cross-country skiing; and an archery range.
Diamond Mill Pond, located in the southern portion of the reservation in Millburn Township,
offers fishing opportunities (Essex County Department of Parks, Recreation, and Cultural Affairs
2013).
See section 9.2.4, The Vegetation Landscape of Millburn Township, for a description of
additional open space lands, including Greenwood Gardens, Old Short Hills Park, and Fox Hill
Preserve.
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10.0 WILDLIFE
10.1

Fisheries

The natural freshwater fishery of Millburn Township is referred to as a warmwater fishery,
characterized by species more tolerant of slightly warmer water with lower oxygen levels. While
the streams of Millburn are all listed as non-trout, brook trout, brown trout, and rainbow trout are
stocked in several waterbodies, including Diamond Mill Pond and West Branch Rahway River.
Channel catfish are also stocked in waters within Essex County (S. Crouse, NJDEP, personal
communication, 2013).
No anadromous species or ocean migrant species that spawn inshore, such as herring (Alosa
spp.) or striped bass (Morone saxtilis), are located in Millburn Township. One catadromous
species (i.e., a species that moves from freshwater to the ocean to breed), the American eel,
occurs within the waters of Millburn. Although portions of the lower Passaic River support
anadromous species, they would not be currently expected to occur in the Passaic River near
Millburn due to downstream impediments such as the Passaic Falls. Unlike anadromous
herrings, the highly mobile American eel has the ability to move over land and around
impediments to migrate to the sea for reproduction.
The NJDEP Bureau of Freshwater & Biological Monitoring (BFBM) has conducted Fish Index
Biotic Integrity (FIBI) studies in New Jersey’s streams and water bodies since 2000. Data
collected from the FIBI Monitoring Network sample point locations measure the health of the
stream based upon multiple attributes of the resident fish assemblage. Attributes include (but are
not limited to) species diversity, ratio (trout and white suckers), numbers of fish collected, and
fish with anomalies. A stream or water body’s FIBI score and rating is based on the deviation
from reference conditions and may be classified as either “poor” (10-28), “fair (29-36), “good”
(37-44) or “excellent” (45-50). Habitat assessments are conducted at every sampling site and
provide useful information on probable causes of impairment to instream biota when water
quality parameters may not indicate any problem. The habitat assessment consists of an
evaluation of the substrate, channel morphology, and stream side cover. Individual parameters
within each of these groups are scored and summed to produce a total score, which is assigned a
habitat quality category.
Although no FIBI studies were conducted within waters located in Millburn Township, studies
were conducted immediately downstream of the Township in the Passaic River (2005) and the
Rahway River (2000 and 2005). Table 10-1 below provides a list of fish species that have been
identified in streams within or near Millburn Township. Additional species information has been
provided by the NJDEP Bureau of Freshwater Fisheries.
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TABLE 10-1: LIST OF FISH IDENTIFIED WITHIN OR NEAR MILLBURN
TOWNSHIP
Common Name
Latin
Location
Pumpkinseed sunfish
Lepomis gibbosis
P, R1,2, X1
Green sunfish
Lepomis cyanellus
P, R1,2
Bluegill
Lepomis gibbosus
R1,2, X1
Largemouth bass
Micropterus salmoides
P, R2, X1
Eastern mudminnow
Umbra pygmaea
P
Tesselated darter
Etheostoma olmstedi
P, R1,2, X1
Redfin pickerel
Esox americanus
R1,2
Yellow bullhead
Ameiurus natalis
P, R2, X1
Channel catfish
Ictalurus punctatus
X3
White sucker
Catostomous commersoni
P, R1,2, X1
Banded killifish
Fundulus diaphanus
P, R1,2, X2
E. silvery minnow
Hybognathus regius
P
Mummichog
Fundulus heteroclitus
R1,2
Blacknose dace
Rhinichthys atratulus
P, R1,2, X1
Longnose dace
Rhinichthys cataractae
P, X1
Common shiner
Notropis cornutus
R 1 , X2
Golden shiner
Notemigonus crysoleucas
R 2 , X2
Satinfin shiner
Cyprinella analostana
P
Spottail shiner
Notropis budsonius
P, R1,2, X2
Brown bullhead
Ameiurus nebulosus
P, X1
American eel
Anguilla rostrata
R1,2, X1
Redbreast sunfish
Lepomis auritus
P
Black crappie
Pomoxis nigromaculatus
R2
Creek chub
Semotilus atromaculatus
P, X2
Common carp
Cyprinus Carpio
X2
Rainbow trout
Oncorhynchus mykiss
X3
Brown trout
Salmo trutta
X3
Brook trout
Salvelinus fontinalis
X3
Notes:
P – Passaic River, Chatham Borough (2005 NJDEP Fish IBI Data – Site ID FIBI094a)
R – Rahway River, Cranford Township (20001 and 20052 NJDEP Fish IBI Data – Site ID
FIBI020)
X1 – Species identified in West Branch Rahway River during 2007 stream study (S.
Crouse, NJDEP Bureau of Freshwater Fisheries, Personal Communication, 2013).
X2 –Species identified in various waters in or near Township; no date or specific stream
location identified (S. Crouse, NJDEP Bureau of Freshwater Fisheries, Personal
Communication, 2013).
X3 – Species stocked within or in the vicinity of Millburn Township (S. Crouse, NJDEP
Bureau of Freshwater Fisheries, Personal Communication, 2013).
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Stream ratings and habitat scores are listed below in Table 10-2.

FIBI
ID
094a
020
020

TABLE 10-2: FISH INDEX OF BIOTIC INTEGRITY RESULTS
STREAMS NEAR MILLBURN TOWNSHIP
Stream
Stream
Date
Location
Habitat Score
Rating
32
116
Passaic River 2005 Summit Avenue, Chatham, Morris Co.
(Fair)
(Sub-Optimal)
34
77
Rahway River 2000 Kenilworth Road, Cranford, Union Co.
(Fair)
(Marginal)
26
107
Rahway River 2005 Kenilworth Road, Cranford, Union Co.
(Poor)
(Marginal)
10.2

Endangered and Threatened Wildlife Species

Endangered species are those whose prospects for survival in New Jersey (State-listed), or
nationally (Federally-listed), are in immediate danger because of a loss or change in habitat,
over-exploitation, predation, competition, disease, disturbance or contamination. Assistance is
needed to prevent future extinction. Threatened species are those that may become endangered
in New Jersey (State-listed) or nationally (Federally-listed) if conditions surrounding them begin
or continue to deteriorate.
The US Fish and Wildlife Service (USFWS) protects Federally-listed endangered and threatened
wildlife and plant species and their habitat under the 1973 Endangered Species Act. Under
Section 7 of this Act, Federal agencies are required to consult with the USFWS to ensure that the
actions they authorize, fund, or carry out will not jeopardize listed species. In the event that
proposed actions are determined to jeopardize a listed species, the USFWS must offer reasonable
alternatives that will meet the goals of the proposed action without jeopardizing the listed
species.
Under Section 9 of the Act, private landowners are prohibited from the "take" of endangered or
threatened species. It is unlawful to endanger the livelihood of a listed species and this provision
is extended to the habitat required by the species for its survival. Section 10 of the Act provides
for the preparation of Habitat Conservation Plans. This provision is made to protect the rights of
private landowners to develop or use their land even though they have endangered species on
their property. These landowners can receive an “incidental take permit” provided they develop
a Habitat Conservation Plan that provides for the conservation of the species.
The State of New Jersey has its own Endangered Species Act, the Endangered and Nongame
Species Conservation Act (N.J.S.A. 23:2A-13 et seq), which resulted in the listing of State
endangered animal species (N.J.A.C. 7:25-4:13) and a Nongame Species list, including
threatened species (N.J.A.C. 7:25 4.179(a)). As part of this Act, all New Jersey animals
appearing on the Federal list are also included on this State list. Endangered plants in New Jersey
have been identified in accordance with the Endangered Plant Species List Act (N.J.S.A. 13:1B15.151 et seq.).
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State listed endangered and threatened wildlife species in Millburn Township that are dependent
upon wetlands can have increased protection to their wetland habitat under the Freshwater
Wetlands Protection Act Rules (N.J.A.C. 7:7A). Federally listed plant species are also afforded
protection under this Act. A freshwater wetland that is habitat for an endangered or threatened
species is considered to be a exceptional resource value wetland (N.J.A.C. 7:7A-2.4(b)2) and is
given a standard transition area width of 150 feet (N.J.A.C. 7:7A-2.4(d)). More stringent review
of wetland permit applications is also performed. The New Jersey Flood Hazard Area Control
Act (N.J.A.C. 7:13) rules also provide for protection by providing a 150-foot regulated riparian
zone for certain water–dependent State-listed endangered and threatened animal and plant
species habitats (see Sections 6.4.1 and 6.5.2).
10.3

Endangered and Threatened Species within Millburn

The New Jersey Natural Heritage Program (NHP) (Appendix C), New Jersey Landscape Project
mapping (Appendix A, Map A-10 - NJDEP Landscape Project) and USFWS resources were
reviewed as part of the preparation of this ERI. Data from Landscape Mapping and the Natural
Heritage Program indicate records of six (6) State threatened or endangered species within the
municipality and three (3) State Special Concern Species.
The U.S. Fish and Wildlife Service (USFWS) website lists Federally-listed Endangered Indiana
bat (Myotis sodalis) as extant (maternity; April 1 through September 30) within Millburn
Township. NJDEP identified one rare plant, Torrey’s mountain-mint (Pycnanthemum torrei,
State Endangered), as occurring within Millburn Township (Appendix C). Millburn’s Federal
and State threatened, endangered and special concern species are discussed in detail in Section
10.5.
10.4

The Landscape Project

In 1994, the New Jersey Division of Fish, Game and Wildlife’s Endangered and Nongame
Species Program (ENSP) adopted a landscape level approach to rare species protection called the
Landscape Project. The Landscape Project has been designed to provide peer reviewed,
scientifically sound information that is easily accessible and can be integrated with planning,
protection and land management programs at every level of government – State, county and
municipal, as well as nongovernmental organizations and private landowners. The ENSP has
developed landscape maps that identify critical rare species habitats based on land use
classifications, documented rare species locations, and habitat models linked to each of the rare,
threatened, or endangered species.
This data has been incorporated into the Millburn’s NJDEP Landscape Project Map (Map A-9)
in Appendix A. The habitat patches are assigned a Rank of 1 through 5, based on the status of the
species present as follows:
Rank 5:
Rank 4:
Rank 3:
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Presence of one or more Federally-listed threatened or endangered species.
Presence of one or more State-listed endangered species.
Presence of one or more State-listed threatened species.
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Rank 2:
Rank 1:

Presence of one or more non-listed State priority species.
Habitat patches with minimum habitat specific suitability size requirement
for threatened or endangered or priority species, but do not intersect with
any confirmed occurrence.

These maps and overlays provide a basis for proactive planning, such as the development of
local habitat ordinances, zoning to protect critical habitat, management guidelines for rare
species protection on public and private lands, and prioritizing land acquisition projects. By
combining critical area maps with other GIS layers such as roads, development and publiclyowned lands, important areas in need of protection can be easily identified. Incorporation of this
information early in the planning process results in less conflict, less time wasted, and less
money spent attempting to resolve endangered and threatened species issues.
Millburn contains Rank 1 through Rank 4 habitats of upland and wetland forest, scrub-shrub and
emergent wetlands, and open water (see Appendix A, Map A-9 - NJDEP Landscape Project
Map). Most Rank 2 wetland and open water habitats in Millburn are triggered by the presence of
great blue heron, a New Jersey State Special Concern species (see Section 10.5). A great blue
heron nesting colony is also mapped within the northern portion of the Township in the vicinity
of Taylor Lake. Other species resulting in Rank 2 habitat listings include glossy ibis (Plegadis
falcinellus) and snowy egret (Egretta thula), both of which are New Jersey State Special
Concern species.
Larger patches of Rank 3 and Rank 4 forested wetland and upland habitat are found in forest
complexes in and adjacent to the East Orange Water Reserve (northwestern portion of
Township). Records of bald eagle (Haliaeetus leucocephalus), red-headed woodpecker
(Melanerpes erythrocephalus, State Threatened), barred owl (Strix varia, State Threatened),
long-eared owl (Asio otus, State Threatened), and red-shouldered hawk (Buteo lineatus, State
Endangered) are among the listed species potentially occurring in the reserve. Table 10-3 below
identifies rare, threatened and endangered species that are identified through the Natural Heritage
Database, the Landscape Project, and USFWS.
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TABLE 10-3: THREATENED AND ENDANGERED SPECIES DOCUMENTED
IN MILLBURN TOWNSHIP
Common Name
Scientific Name
Status
Record Source
E (breeding), T
Bald Eagle
Haliaeetus leucocephalus
Landscape Project, NHP
(non-breeding)
Barred Owl
Strix varia
T
Landscape Project, NHP
Glossy Ibis
Plegadis falcinellus
SC
Landscape Project, NHP
Great Blue Heron
Ardea herodias
SC
Landscape Project, NHP
Indiana Bat
Myotis sodalis
E, FE
USFWS
Long-eared owl
Asio otus
T
Landscape Project, NHP
Red-headed Woodpecker Melanerpes erythrocephalus
T
Landscape Project, NHP
Red-shouldered Hawk
Buteo lineatus
E (breeding)
Landscape Project, NHP
Snowy Egret
Egretta thula
SC
Landscape Project, NHP
Torrey’s Mountain Mint
Pycnanthemum torrei
E
NHP
Notes:
SC – State Special Concern
T – State Threatened
E – State Endangered
FE – Federally Endangered
Landscape Project – New Jersey Department of Environmental Protection Landscape Project
Mapping, Version 3.1, 2012.
NHP – New Jersey Department of Environmental Protection Natural Heritage Program letter, dated
December 27, 2012.
USFWS – US Fish & Wildlife Service New Jersey Field Office’s “Federally Listed and Candidate
Species Occurences in New Jersey by County and Municipality.”
(http://www.fws.gov/northeast/njfieldoffice/pdf/munlist.pdf; last updated January 2013).
10.5

Millburn’s Endangered and Threatened Species Descriptions

State-Listed Species
Bald Eagle
Bald eagle habitat consists of forested land that is associated with bodies of water. In northern
and central New Jersey, bald eagles are resident on inland reservoirs and on the Delaware River.
Throughout the State, eagles nest in areas that are safe from human disturbance and typically
choose to build their nest in a tree that is taller than the trees immediately surrounding it. They
will occasionally choose to build their nest in a lone tree in an open field. Eagles also have
habitat requirements for foraging and wintering, which may or may not overlap their nesting
habitat. Foraging habitat consists of large perch trees near a body of water, since their primary
diet consists of fish (Beans and Niles 2003).
The NHP database and NJDEP Landscape Project identify bald eagle foraging habitat within the
northwestern portion of Millburn Township. Although recently de-listed by the USFWS, the
bald eagle remains Federally protected under the Bald Eagle Protection Act of 1940 (16 U.S.C.
668-668d, 54 Stat.250), as amended.
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Barred Owl
Barred owls require large tracts of undisturbed often wetland forest dominated by mature and old
growth stands and high canopy cover (Bosakowski et al. 1987; Bosakowski 1989). Barred owls
require a few mature trees (approx. 20-inch diameter at breast height (dbh)) for nesting. Large
tree habitat with trees containing cavities is necessary for nest sites as well as open flyway space
below the canopy for hunting (Devereux and Mosher 1984). Barred owls have been known to
use hawk nests when tree cavities are not available (Beans and Niles 2003). Bosakowski, et al.
(1987) noted that wetlands were used significantly more by barred owls than by other sympatric
nesting owls. The reason for a preference for wetlands seems to be two-fold. The first reason
appears to be related to wetland prey, such as voles and frogs, which often account for a
significant portion of the barred owl’s diet (Bosakowski and Smith 1992). The second reason is
that large wetland complexes are often undeveloped and often represent the last remaining
refuges for forest species. Barred owls will nest immediately outside of wetlands if suitable nest
sites within the wetland are unavailable (Beans and Niles 2003).
Barred owl territories may be very large (mean = 676 acres) and encompass the entire home
range (Nicholls and Fuller 1987). Owl sites were located a considerable distance (mean = 2,204
feet) from houses and other buildings (Bosakowski and Smith 1997), showing a significant
avoidance of human disturbance and habitat alteration in the Pequannock Watershed. Although
they generally avoid human disturbance, barred owls have also been noted to nest within
suburbanized areas. The barred owl resides in forests and demonstrates long-term site fidelity in
areas that remained undisturbed (Bent 1937; Bosakowski et al. 1987).
NJDEP Landscape Mapping identifies barred owl habitat in patches throughout the wetland and
upland forest complex within the East Orange Water Supply in northwest and north-central
Millburn Township.
Long-Eared Owl
Dense hardwood and evergreen forests are the preferred nesting and roosting habitats for the
long-eared owl (DeGraff and Rudis, 1986). Long-eared owls are commonly found in the winter
when they communally roost in dense evergreen growth. Stands of Norway and other spruce
species (Picea spp.), white pine (Pinus strobus) and scotch pine (Pinus sylvestris), hemlock
(Tsuga canadensis) and Eastern red-cedar (Juniperis virginiana) are among the species that may
be utilized in Essex County. In addition to these evergreen stands, long-eared owls require open
areas, particularly grassland, marshes, or farm fields for foraging for mammals, particularly voles
(Microtis spp.) (Beans and Niles 2003). They also utilize hedge rows and wood lots interspersed
with open foraging habitat. There are numerous historic records of long-eared owls nesting in
New Jersey, but recent nesting records indicate that they are a very rare breeder in the state.
During winter, long-eared owls require dense conifer groves or brushy thickets to roost in.
Unlike most other owls, they may roost communally (7 to 50 Owls) in winter in dense thickets.
This species is a confirmed breeder in Essex County (Walsh et al. 1999) and may utilize the large
forested and open habitat complexes of Great Piece Meadows for breeding (Bosakowski et al.
1989). Landscape mapping also identifies the species in the complexes surrounding the Canoe
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Brook Reservoir. In winter, it may be identified in a variety of locations in western Essex
County containing dense vegetation that serves as a shelter from the elements.
Red-Headed Woodpecker
In northern New Jersey, red-headed woodpeckers prefer large open wetland complexes with
stands of dead trees for excavating cavity nests. Red-headed woodpeckers prefer large beech or
oak dominated forests with a fairly open understory where they will forage on insects, including
carpenter ants, beechnuts, acorns and other seeds. The bird is typically seen foraging on trunks
or major limbs of trees. In northern New Jersey, red-headed woodpeckers are highly selective
when it comes to breeding and is particular in choosing large open wetland complexes. Nest
heights may range from near ground to over 100 feet. The species has declined throughout its
range significantly over the last 40 years (Walsh et al. 1999).
The red-headed woodpecker habitat is identified within forest patches associated with the
Slough, Taylor and Canoe Brook drainages in Millburn and Livingston Townships. It is not
fully determined if they breed in these drainages and there is evidence that red-headed
woodpeckers have always been erratic breeders in northern New Jersey (Walsh et al. 1999).
Wintering populations have also been identified in the Great Swamp National Wildlife Refuge in
Morris County (Walsh et al. 1999). The species may be particularly sensitive to competition for
nest sites from European starlings (Sturnus vulgaris) and collisions with automobiles (Bull
1964).
Red-shouldered Hawk
Red shouldered hawks are medium-sized hawks living in mature hardwood or mixed forest
(Bosakowski et al. 1992; Speiser et al. 1999). In addition to small mammals, red-shouldered
hawks prefer to eat small reptiles and amphibians. In northern New Jersey, red-shouldered
hawks are found in lowland hardwood, mixed or coniferous forests or upland mixed and
coniferous forests. Nesting habitat is typically associated with waterbodies, including swamps
and other forested wetlands (Bednarz and Dinsmore 1981, 1982; Bosakowski et al. 1992). Redshouldered hawks prefer large forest patch sizes (Robbins et al. 1989) with average home range
sizes estimated at 188 acres (Craighead and Craighead 1956). Bent (1937) reported nests that
were regularly utilized over a fifty-year period. The species, however, is among the most
sensitive of all the nesting forest raptors with regard to human disturbance and development
(Bosakowski 1990; Bosakowski and Smith 1997). During breeding, red-shouldered hawks will
incessantly scream and fly around the nest in circles when they detect a human (or pet) intruder
near their nest site (150-250 yards). Disturbance reduces incubation and brooding, as chicks are
left alone and vulnerable to predators. Creation of forest fragmentation and edge habitat allows
great horned owls access to prey upon adult and young hawks (Bosakowski and Speiser 1986).
NJDEP Landscape Mapping identifies red-shouldered hawk breeding habitat in patches
throughout the wetland and upland forest complex within the East Orange Water Supply.
Federally-Listed Species
Millburn may be subject to some restrictions for one (1) Federally-listed species, the Indiana bat
(Myotis sodalis, Federally Endangered and State Endangered). Indiana bat maternal summer
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roosting occurs close to Millburn Township, and it is expected that the forested areas and
wetlands (particularly those associated with riparian corridors around the municipality) may
provide summer habitat for the species. The USFWS would typically request a tree (6 inch or
greater Diameter at Breast Height, DBH) clearing timing restriction from April 1 to September
30 for projects receiving federal funding or requiring State or federal permitting. Under certain
circumstances, such as public works projects requiring tree removal, the USFWS may request
forest data including photos, project description, tree sizes, and other information to determine if
the timing restriction is required or if a survey is required. For more information on Indiana bat
restrictions and guidance, contact the New Jersey office of the USFWS.
Indiana Bat
Between April and August, Indiana bats use semi-open forested habitats, forest edges,
agricultural areas, stream corridors, and utility right-of-ways for foraging. Indiana bats roost in
the trees of upland forests, floodplains, wooded wetlands, and bottomland and riparian forests of
northern New Jersey. In New Jersey, tree species often used for roosting include shagbark
hickory, American elm, maple species, green ash, tulip poplar, and white ash (Craddock
undated). . One study (Garner and Gardner 1992) found that 75% of the roost trees were in
uplands while the remaining 25% were in riparian habitats. Roost trees also typically have
southern sun exposure and are found in forest clearings or edges.
Maternal roosts are typically established in agricultural areas with fragmented forests. Roost
trees are found within a variety of forested habitats, including wetlands and riparian areas, and
primarily include snags or nearly dead trees with peeling or exfoliating bark. Primary roost trees
are of large diameter (>22” dbh) in open areas with high exposure to sunlight, while alternate
roosts are generally smaller in diameter and located within forest interior (Kitchell 2008).
Foraging occurs at night, primarily in and around forested habitats that include pole-stage mixedoak forest, floodplain forest, upland forest, and forested wetlands (Butchkoski and Hassinger
2002; Gardner et al. 1991; Humphrey et al. 1977; Murray and Kurta 2004; Romme et al. 2002;
Sparks et al. 2005). Pregnant or lactating bats forage primarily within wooded corridors,
streams, associated floodplain forests and impounded bodies of water, but will sometimes use
hedgerows, upland forest, early successional fields and along croplands (Kitchell 2008).
Around August, the bats begin to congregate around the hibernacula and build up fat reserves for
their winter dormancy (Harvey 1992). Hibernacula are naturally-occurring caves and abandoned
mine shafts. There are only two known Indiana bat hibernacula in New Jersey, both of which are
in Morris County.
Status
The Indiana bat was listed as endangered by the federal government in 1967 due to significant
declines documented at their seven (7) major hibernacula in the Midwest. The species was
automatically listed in New Jersey following passage of the State Endangered and Nongame
Species Act in 1973. At the time of the federal listing, about 85% of the entire population
hibernated at only seven sites, and fully half of the entire population hibernated in only two
caves. From 1975 to 1995, population declines were so severe in Missouri that the USFWS
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termed the situation “catastrophic.” There the population declined from more than 120,000 to
approximately 20,000 individuals (NJDEP undated).
Threats to Indiana bats include destruction of hibernating and maternity colonies; vandalism or
sealing of hibernacula; forest fragmentation and other habitat loss; and use of pesticides and
other environmental contaminants. Because Indiana bats utilize relatively few hibernacula and
concentrate in large colonies that may number in the tens of thousands, a single catastrophic
event such as a disease outbreak could have significant impacts on the entire population (Beans
and Niles 2003). In 2006, such an event was identified in a cave in Albany, New York.
White Nose Syndrome
The first documented case of White-Nose Syndrome (WNS) was reported near Albany, New
York in the winter of 2006-2007. WNS is characterized by the colonization of a psychrophilic,
or “cold-loving”, fungus on the muzzle, ears, and flight membranes of hibernating bats (Blehert,
et al., 2008); however, the presence of the fungus is typically only observable on approximately
half of bats affected. The fungus has been identified as Geomyces destructans. Affected bats
may exhibit low body weights and abnormal behaviors, including early emergence from
hibernation and movement to colder areas of caves. WNS quickly spread to hibernacula of
several other New England states the following winter. In 2008-2009, the syndrome spread as
far south as Virginia and included the states of New Jersey and Pennsylvania. Since it was first
documented, WNS has been confirmed in 20 states and four Canadian providences (USFWS
2012). WNS has been confirmed in states as far west as Oklahoma. More than 5.5 million
hibernating bats have died since WNS was documented in 2006-2007 (USFWS 2012). In some
hibernacula (caves or mines where bats hibernate in winter), approximately 90 to 100% of bats
are dying (USFWS 2010). The majority of bats dying in the Northeast have been little brown
bats (Myotis lucifugus); however, WNS has also affected tri-colored (Perimyotis subflavus),
Northern long-eared (Myotis septentrionalis), big brown (Eptesicus fuscus), Eastern small footed
(Myotis leibii), and Indiana bats (USFWS 2010).
In 2009, WNS was confirmed in five (5) hibernacula in New Jersey, including Hibernia mine,
both Mount Hope mines, and Upper and Lower Copper mines (NJDEP 2009c). Data suggests
that at least some of the refuge’s Indiana bats winter in Hibernia and Mount Hope mines
(Kitchell 2011). A majority of the bats hibernating in Hibernia mine are little brown bats, with
smaller numbers of Indiana bats and Northern long-eared bats (Valent 2011). Visual signs of the
fungus and behavioral changes were observed in Hibernia mine in January 2009 and mortality
was evident in March-April 2009 (Valent 2011). In February 2010, New Jersey Fish & Wildlife
estimated 93% mortality in Hibernia mine (Valent 2011). The presence of WNS in New Jersey
has resulted in at least a 50% decline in Myotis species (Valent 2011).
10.6

Forest Fragmentation and Habitats

Large tracts of contiguous forested areas are necessary to support breeding populations of
migratory songbirds (Robbins et al. 1989; Robinson et al. 1997) as well as forest dwelling
raptors (Bosakowski et al. 1992; Bosakowski 1994; Bosakowski and Speiser 1994). Most forest
interior species will only nest within a forest “core” that is at least 90 meters (295 feet) from the
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nearest forest edge. In addition the forest core must be a minimum of about 10 hectares (25
acres) in size (Dawson et al. 1993). These 10+ hectare core forest tracts are also more likely to
support more diverse native invertebrate and herptile populations.
Fragmentation of forested areas isolated from the main forest complex increases the amount of
edge habitat and decreases the amount of forest interior habitat. Negative effects of forest habitat
from fragmentation are well documented for breeding birds (Robinson 1988; Robinson and
Wilcove 1994; Herkert 1994; Robinson et al. 1997). Fragmented forests are characterized by
high levels of edge-related nest predation and/or brood parasitism for many area sensitive
species. Fragmentation also facilitates the spread of exotic and invasive species, such as Japanese
honeysuckle and Japanese barberry. As a result of fragmentation impacts on breeding
populations, only larger forested landscapes produce a surplus of young that are then able to
colonize smaller less productive forest tracts (Robinson et al. 1997).
One way to mitigate the impacts of fragmentation on species with limited mobility (small
mammals, herptiles, and some invertebrates) and migratory birds is to develop linear habitat
corridors that provide wildlife the ability to move between habitat patches. Forest interior and
neotropical migrant birds (see below) prefer to use wider corridors (Keller et al. 1993) that
connect larger patches of habitat. Hodges and Krementz (1996) recommend that the minimum
corridor width be no less than 100 meters (330 feet).
Millburn Township is situated between two distinct natural areas that are significant locations for
wildlife nesting and migration: the Passaic Meadows wetland complex and the Watchung Ridge.
As a result of its geographic location, Millburn contains both upland forest and lowland habitat
areas. The mountains and stream ravines of the Watchung Mountains are among Essex County’s
most significant natural resources and noted for their importance as nesting habitat and migratory
corridor for numerous bird species. Dick Ryan, the former director of the Turtleback Zoo, had
compiled a list of over 230 bird species identified in the South Mountain Reservation portion of
the Watchung Mountains (Boyle 1986).
Millburn’s smaller and fragmented patches of wetland and upland forest are situated throughout
the municipality between these two larger habitat complexes: those associated with the East
Orange Water Reserve and those associated with South Mountain Reservation. Most of the
habitat patches dispersed throughout Millburn’s suburbs are below the 10 hectare core forest
threshold. Within Millburn, some forested and/or riparian corridors connect these expanses to
smaller habitat patches. Connecting forested areas through corridors should be a priority in
selecting and considering lands for habitat management. In addition, existing forested corridors
can be broadened or improved by allowing preserved lands to revert to their natural state or
through planting of native species on formerly developed or cleared land.
10.7

Neotropical Migrant Birds and Additional Wildlife Species

Just as endangered and threatened species presence is often of considerable importance in
determining a site’s ecological value and condition, the diversity and balance of common,
migratory or non-listed native wildlife existing in the natural communities is also particularly
important.
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All migratory birds are a Federal trust resource and protected under the Migratory Bird Treaty
Act (40 Stat. 755; 16 U.S.C. 703-712). Many common species, such as the American woodcock
and black duck, while not officially State or Federally-listed, are becoming increasingly
uncommon within our region and may have USFWS or other regional priority. USFWS and
other agencies and organizations typically utilize migratory bird data in determining
management and preservation strategies on their managed properties. Focus and management of
many key, often common, bird species (such as scarlet tanager or Eastern towhee), results in the
protection of many associate bird and other wildlife species (Kearny 2003).
Neotropical migrant bird species, those species that breed in temperate North America and
migrate south to overwinter in the Caribbean Islands, Mexican lowlands, and Central and South
America, are of particular preservation interest. Most neotropical migrant species are insect
eating passerines and other songbird species of the forest interior (Bradshaw 1992). Species
include warblers, thrushes, orioles, tanagers, grosbeaks, vireos, hummingbirds, flycatchers, and
swallows and swifts.
In general, forest interior species that may breed in or near Millburn’s woodlands include wood
thrush (Hylocichla mustelina), ovenbird (Seiurus aurocapillus), veery (Catharus fuscescens),
great-crested flycatcher (Myiarchus crinitus), red-eyed vireo (Vireo olivaceus), scarlet tanager
(Piranga olivacea), and Baltimore oriole (Icterus galbula). Other significant breeding species
identified near Millburn include gray catbird (Dumetella carolinensis), Northern waterthrush
(Seiurus noveboracensis), worm-eating warbler (Helmitheros vermivorus), hooded warbler
(Wilsonia citrine), Kentucky warbler (Oporornis formosus), Canada warbler (Wilsonia
canadensis), and the Acadian flycatcher (Empidonax virescens) (Boyle 1986). Early or midsuccessional habitat breeders, such as American woodcock, willow flycatcher (Empidonax
traillii), yellow warbler (Dendroica petechia), and indigo bunting (Passerina cyanea) may breed
within the vicinity of Millburn. Successional habitats, such as those associated the East Orange
Water Reserve and South Mountain Reservation, may potentially hold these species.
The numbers and diversity of neotropical migrant bird species are important factors in
determining the health of a forest as many species require forest cores and are somewhat
intolerant of fragmentation (see Section 10.6). Surveys have been conducted in the Township to
document species occurrence and trends. For example, bird counts taken at the Hartshorn
Arboretum during the periods of 1973-1974 and 1990-1991 showed differing numbers of species
present. Thirty (30) species identified in 1973-1974 were not observed in 1990-1991; however,
nine (9) species that were not identified in 1973-1974 were observed in 1990-1991, including
herring gull (Larus argentatus) and black-backed gull (Larus marinus). A greater variety,
particularly larger birds and waterfowl, has been sighted in the South Mountain Reservation, at
the East Orange Water Reserve, and near the Canoe Brook reservoirs (Millburn Township NRI
2005). The East Orange Water Reserve is a bird sanctuary that hosts many species of birds,
including ospreys (Pandion haliaetus), great egret (Casmerodius albus), green (Butorides
striatus) and great blue herons, wood ducks, Canada geese, broad-winged hawk (Buteo
platypterus), red-tailed hawk (Buteo jamaicensis), Northern harrier (Circus cyaneus), woodcocks
(Philohela minor), long-eared, saw-whet (Aegolius acadicus), great-horned owls, and pileated
woodpeckers (Dryocopus pileatus). Unfortunately, the traffic of John F. Kennedy Parkway so

Millburn Township ERI

149

close to Taylor Pond has reduced the number of water birds, particularly the rare ducks (Millburn
Township NRI 2005).
As part of a standard habitat assessment, municipally-owned or private forested tracts within
Millburn Township could be surveyed to update species occurrences and trends. Habitat
assessments are most productive if conducted mid- to late-spring and fall to more accurately
determine the variety of species within the municipality. Areas containing breeding neotropical
migrant bird species should be of particular concern for preservation and management.
The wooded wetlands, shrub swamp and open water of northwestern Millburn would be
expected to support a variety of common open water, waterfowl and waterbird species.
Examples of waterbird and open water species may include green heron, great blue heron, and
belted kingfisher (Ceryle alcyon). Waterfowl species likely found in Millburn Township include
Canada goose (Branta Canadensis), mallard (Anas platyrhynchos), wood duck, and American
black duck (Anas rubripes) with lesser numbers of green-winged teal (Anas crecca), ring-necked
duck (Aythya collaris), hooded merganser (Lophodytes cucullatus), common merganser (Mergus
merganser), and American widgeon (Anas americana) (USFWS 1997).
Generally less mobile than other terrestrial vertebrates, reptiles and amphibians or “herptiles” are
particularly sensitive to development and habitat loss. Salamander and other herptile populations
are frequently impacted by road traffic as they move between fragmented habitats. Because of
their unshelled eggs and porous skin, many amphibian populations may be impacted by sudden
climate or hydrology changes and pollution. As a result of their sensitivity, herptile diversity is
an excellent way to gauge water quality and habitat health on a local, regional, or global scale.
Obligate vernal pool amphibians (see Section 8.5 ), such as the wood frog (Lithobates sylvaticus)
and possibly spotted salamander, and other facultative amphibians including bullfrogs
(Lithobates catesbiana), pickerel frogs (Lithobates palustris), green frogs (Lithobates clamitans
melanotus), Northern gray treefrogs (Hyla versicolor), and spring peepers (Pseudacris crucifer)
are likely to occur within Millburn Township (Conant and Collins 1991).
Some herptile species are particularly ecologically important in transferring energy across
trophic levels in a food web. For example, the very common red-backed salamander (Plethodon
cinereus) consumes vast amounts of tiny invertebrates and detritus underutilized by larger
vertebrates. As a result of their unique ecological niche, these inconspicuous salamanders
comprise the majority of vertebrate biomass in many Northeastern forests (Burton and Likens
1975). The salamanders, in turn, are an important food source for many other herptiles, birds,
and mammals. In addition, the tremendous consumption and control of forest decomposers by
red-backed and other salamanders decreases decomposition rates and ultimately slows the rate of
CO2 emission into the atmosphere (Burton and Likens 1975; Hairston 1987; Wyman 1998).
Highly terrestrial forest salamanders likely to occur within Millburn include aforementioned redbacked and possibly slimy salamander (Plethodon glutinosus). Both of these species were
identified in the 2008 South Mountain Reservation Bioblitz. In addition to the vernal-breeding
spotted salamander, other aquatic or semi-aquatic salamanders, including two-lined salamanders
(Eurycea bislineata), red salamander (Pseudotriton ruber), and dusky salamander
(Desmognathus fuscus), may potentially occur within Millburn Township.
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A variety of common turtles, including the Eastern painted turtle (Chrysemys picta), snapping
turtle (Chelydra serpentina), and musk turtle (Sternotherus odoratus) would be expected to
occur in Millburn Township. Snakes occurring or potentially occurring within the municipality
include garter snake (Thamnophus sirtalus), black racer (Coluber constrictor), black ratsnake
(Coluber constrictor), ringneck snake (Diadophis punctatus punctatus), milk snake
(Lampropeltis triangulum), Northern brown snake (Storeria dekayii), and Northern water snake
(Nerodia sipedon).
Opportunistic mammals that may be commonly observed in Millburn Township would include
Eastern chipmunk (Tamias striatus), white-footed mouse (Peromyscus leucopus), red fox
(Vulpes vulpes), Eastern gray squirrel (Scirus canadensis), white-tailed deer (Odocoileus
virginianus), Virginia opossum (Didelphis virginiana), and raccoon (Procyon lotor). Other
more secretive or rarer mammal species may include Southern flying squirrel (Glaucomys
volans), Eastern coyote (Canis latrans), and various mustelids, including mink (Mustela vison),
long-tailed weasel (Mustela frenata), and river otter (Lutra canadensis). An occasional black
bear (Ursus americanus) may also occur within the Township as well. In addition to the
endangered Indiana bat, several additional bat species, including hoary bat (Lasiurus cinereus),
Eastern red bat (Lasiurus borealis), big brown bat (Eptesicus fuscus), little brown bat (Myotis
lucifugus), Northern long-eared bat (Myotis septentrionalis), and the tri-colored bat (Perimyotis
subflavus) may occur within Millburn Township.
Many urban areas near Millburn Township have recently conducted “bioblitzes” to help evaluate
the health and diversity of natural lands situated within primarily urban and suburban areas.
Bioblitzes are single 24-hour inventories of all animal (vertebrate and invertebrate), plant and
fungal species within a given area. Bioblitzes utilize teams of volunteers headed by biologists
specializing in various disciplines. Recent bioblitzes within the vicinity of Millburn have
occurred at Elizabeth River and the Watchung Mountains in Union County; Great Swamp
National Wildlife Refuge and Schiff Nature Preserve in Morris County; and South Mountain
Reservation in Essex County. A list of terrestrial vertebrate species potentially occurring within
Millburn Township, which utilizes data from the 2008 South Mountain Bioblitz and several other
sources, is included herein in Appendix B.
10.8

Nuisance Wildlife Impacts

The term nuisance wildlife is often associated with an animal that causes or has potential to
cause damage to property, presents a threat to public health or safety, or causes an annoyance
within, under, or upon a building. An animal that causes negative impacts to other wildlife
species or their habitat may also be considered nuisance wildlife. Nuisance wildlife species can
be native, non-native, or feral, and are often adapted to living in fragmented habitat and in close
proximity to humans. Certain species are periodically problematic in Millburn Township, such
as non-native bird species, resident non-migrating Canada geese, white-tailed deer, and feral
cats. Management or control of nuisance wildlife may be required to prevent impacts to other
wildlife (i.e., predation, competition, and spread of disease) or habitat (i.e., excessive herbivory).
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Non-Native Bird Species
There are several non-native bird species in New Jersey that are identified as invasive; however,
certain species are widespread and would be expected to contribute to ecological impacts in
Millburn Township. European starlings and house sparrows (Passer domesticus) are common
species that are aggressive nesters and feeders that displace native species, such as bluebirds
from cavity nesting sites or grosbeaks or winter finch species from feeding areas. Maintaining
nest boxes with the correctly sized entry hole and sealing holes and cracks in houses and
structures will reduce local nesting by these species.
Canada Geese
In the last two decades, some Canada goose populations have become residential, and remain in
New Jersey throughout the breeding season. In addition to being unsightly and presenting
potential health and quality of life issues, goose feces may raise the nutrient levels in Township
waterbodies and reduce habitat quality for aquatic wildlife. Measures, such as egg addling, may
be employed for reducing goose numbers. As with any wildlife reduction action, the New Jersey
Division of Fish and Wildlife should be contacted before activities are initiated to determine
methodology and applicable permits.
White-Tailed Deer
While other invasive or opportunistic animals, such as gypsy moths and earthworms, can impact
forest ecology, many ecologists consider white-tailed deer overpopulation to the greatest
ecological threat to forests of New Jersey and southern New York (Ehrenfeld 2009). Often the
species’ ecological impact is clearly visible when manifested as a “browse line” within a forest
understory. The deer browse line is a striation of heavy defoliation that typically extends from
the forest floor to a height of around three (3) to four (4) feet (the typical maximum height that
deer are capable of effectively browsing). The browse line is marked by drastic losses in
vegetation density and diversity, even at relatively low deer densities (Rohleder and Holzapfel
2009). Ecological problems associated with the deer overbrowse include increased vegetation
exposure to wind, ice, insects, and parasites; a lack of forest tree seedling regeneration from seed
and shoot overconsumption; a lack of understory habitat structure (such as that required for
ground nesting birds, salamanders, and small mammals); and an increase in invasive species as
deer avoid problematic species, such as Japanese microstegium, garlic mustard, and Japanese
barberry (PCA Alien Plant Working Group 2009). Farmers and gardeners are also impacted by
deer through crop and ornamental plant loss. Some estimates put farmers’ annual crop losses to
deer at approximately 20% (Ehrenfeld, 2009) of their harvest.
In addition to the ecological impact, there are multiple economic/cultural or quality of life
impacts associated with local deer population increases. The North Jersey Deer Crash Coalition,
which is chaired by members of NJDEP and State transportation agencies, has found about 7,000
deer–vehicle crashes are reported annually in New Jersey and estimates that twice as many deer
related crashes are unreported (NJDCC 2010; Ehrenfeld 2009). Deer-related crashes have been
well documented in Millburn Township. Between 1997 and 2006, 180 deer/auto collisions were
recorded [Millburn Township Deer Management Task Force (DMTF) 2006a]. Of the 180, 104
of the collisions occurred in the vicinity of John F. Kennedy Parkway, adjacent to New Jersey
American Water Preserve lands, and along South Mountain Reservation boundaries where no
culling has been practiced (Millburn Township DMTF 2006b).
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Lyme disease, a neurological disease with a wide variety of symptoms, is caused by a spirochete
bacterium that is typically transmitted to humans by deer and lone-star ticks. Although deer are
not a reservoir for Lyme disease, deer are the preferred winter host for adult deer ticks which rely
on the deer for successful reproduction (Stafford 2007). Studies have conclusively indicated that
the incidence of Lyme disease is directly linked to deer population. The incidence of Lyme
disease is growing every year in Millburn and neighboring communities [Millburn Township
Deer Management Task Force (DMTF) 2006a]. According to Center for Disease Control and
Prevention (CDC) statistics, confirmed cases of Lyme disease in New Jersey were 2,349 in 2002.
In general, the number of cases steadily rose each year until peaking at 4,598 cases in 2009
(CDC 2013). Records indicate that Millburn’s cases between 2003 and 2005 also followed this
trend: eight (8) reported cases in 2003, 13 in 2004, and 17 in 2005 (Millburn Township DMTF
2006b). It is important to note that “about 70 percent of infected people are bitten in their own
yards,” says David Weld of the American Lyme Disease Foundation (Millburn Township DMTF
2006).
It is estimated that around the time of original European settlement (approximately 1600 AD),
New Jersey’s deer population was approximately 70,000 deer. This equated to a density of about
nine (9) deer per square mile (deer/sq.mi.) over 7,500 square miles of primarily forest habitat
(Ehrenfeld 2009). The population of deer in New Jersey is now estimated at 140,000 individuals
utilizing a forest area 2,800 square miles of forest habitat (Ehrenfeld 2009). This increase in
population and decrease in forest habitat results in a density of approximately 50 deer/sq mi
(Ehrenfeld 2009). It is important to note that deer densities vary greatly in New Jersey.
Estimates range from a low of approximately two (2) deer/sq.mi. in the New Jersey Pine Barrens
to approximately 30 deer/sq.mi. in central New Jersey (Millburn Township DMTF 2006a).
The reason for the recent increase in deer population is multifaceted. In part, a lack of predators,
which often target young pre-reproductive deer, may contribute the increase; however, the
drastic increase forest “edge habitat” (the gradient between forest and field or lawn), is perhaps
the greatest contributor to the deer increase. New Jersey’s patchwork habitats of fragmented
forest, suburban residences, recreational ballfields, golf courses, and farms have created
extensive networks of ecotonal edge areas where deer can effectively forage. Like with many
surrounding communities, Millburn Township’s patchwork of fragmented forest and suburban
lawn results in high levels of edge habitat desired by deer.
A March 2004 deer survey
conducted in South Mountain Reservation revealed a population density of 63 deer per square
mile. Since then, the females have given birth to one to three fawns, potentially raising the
population density to 93 deer per square mile (Millburn Township DMTF 2006a). A study
conducted in Pennsylvania indicated that when deer density rises above 20 deer per square mile,
there is a significant impact to the forest. While this figure is suitable for Pennsylvania, it is too
high for Essex County. As a result, the Millburn Township Deer Management Task Force
recommends a target population of no more than five (5) deer per acre (preferably fewer) for a
period of 10 years to allow for forest recovery (Millburn Township DMTF 2006a).
The Deer Management Task Force (DMTF) was constituted and appointed in April 2006 by
request of the Township Committee. The DMTF was charged to investigate the scope of the
deer/human interaction in Millburn Township and to recommend courses of action (Millburn
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Township DMTF 2006a). Recommendations for deer control are discussed in Section 11.0 of
this document.
Domestic Cats
Domestic cats (Felis catus), as pets and feral animals, present a potentially serious problem when
introduced into ecosystems. Cats are a highly efficient non-native hunter of small wildlife. The
general population of cats is thought to exceed 100 million in the United States (Clarke and
Pacin 2002; Coleman et al. 1997) with millions of these animals being free-ranging outdoor
animals. Studies over a 50 year period show that the general diet of free-ranging domestic cats
includes approximately 70% small mammals, 20% birds, and 10% other species (Fitzgerald
1988). Cats have the ability to adapt to whatever food is currently available. Some studies show
that an individual free-ranging cat may kill up to 1,000 wild animals per year (Bradt 1949). On a
national scale, it is estimated that cats may kill over one billion small mammals and hundreds of
millions of birds each year, and have been specifically found to impact a number of rare bird and
mammal species (Coleman et al. 1997). Domestic cats may also reduce prey availability for
native species such as raptors and weasels (George 1974) and may be a disease vector to other
wildlife species (Coleman et al. 1997).
Control of free-range cat populations is complicated by sociopolitical issues regarding animal
welfare and pet ownership. Removal of cat populations from outdoors and use of trap-neuterrelease programs have both been sources of controversy (Clarke and Pacin 2002). Education of
pet owners on the ecological and welfare issues of outdoor cats combined with development and
enforcement of pet ordinances have been considered important in reducing the number of free
ranging cats and their ecological impacts (Clarke and Pacin 2002)
The New Jersey Audubon Society, American Bird Conservancy and the Burlington County
Feral Cat Initiative have formed a collaborative called NJAS Cats Indoors! The organization
promotes the keeping of cats indoors, on a leash, or in outdoor enclosures or cat runs for the
safety of both cats and wildlife. Cats Indoors! provides information on the impacts of outdoor
cats, conversion of outdoor cats to content indoor cats, and development of ordinances to protect
cats and wildlife.
For more information, contact the NJ Audubon Society at
conservation@njaudubon.org.
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11.0

LOOKING FORWARD

Millburn Township is a community situated between two major natural features: the Passaic
River Floodplain and the Watchung Mountains. As a result, Millburn Township is an area with
significant natural resources and wildlife potential relative to the surrounding urbanization.
Millburn contains extensive areas of moderately dense residential development interspersed with
fragments of forest and wetlands. This interspersion of natural lands and development poses a
challenge to maintaining the integrity of natural resources within the Township. The Millburn
community has, however, been proactive in regulating and promoting natural resources through
planning, ordinances, and outreach.
The following summary includes some general goals for Township consideration. These goals
may improve the ecological quality of the municipality, as well as the quality of life for the
residents within Millburn Township. Each of these goals requires careful consideration before
implementation.
Most importantly, they should not necessarily preclude other ideas,
suggestions, or alternatives. Goals in italics were also stated in the 2005 ERI; however, minor
revisions or updates to these statements may have been made.

Habitats and Wildlife
   Preserve and improve open spaces within our borders, conducting an inventory of potential
open space, developing a priority schedule for such properties, and establishing a dedicated
fund to acquire them from willing sellers. Habitat connectivity should be a major
consideration when identifying properties for acquisition.
   Preserve, and when necessary restore, riparian corridors and wetland habitats to provide and
protect wildlife habitat, reduce the quantity and speed of nonpoint source pollution into open
water, and potentially mitigate some impacts of flooding.
   Improve the municipal landscape by the planting of native flowers and flowering shrubs in
public spaces.
   Encourage habitat restoration by private landowners on a portion of their properties by
planting native warm season grasses, flowers, perennial shrubs, and trees.
   Review and continue to expand the Township’s tree program, to encourage planting native
species and to educate residents on the maintenance of private stands and caring for the tree
canopy.
   Continue to address non-native, invasive plant species that out-compete native species and
threaten the habitats of local and migratory bird and animals through the use of manual,
chemical, and/or biological methods.
   Create Landscape Conservation areas within the town to protect endangered and threatened
species and the habitats on which they depend.
   Conduct volunteer (such as a BioBlitz) or professional inventories of natural areas to identify
species and trends, as well as to provide a better understanding of the ecological issues within
Millburn.
   Conduct vernal pool assessment using both visual methodology and roadside vocalization
assessments to determine the patterns of obligate vernal habitats and key surrounding forests.
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Air Quality
  
  
  
  
  

Continue to enforce the State’s anti-idling law.
Continue to use and acquire hybrid vehicles for municipal use.
Continue to encourage the use of mass transit.
Improve indoor air quality in public spaces by adopting an anti-smoking ban.
Find new ways to reduce fuel consumption and improve outdoor air quality – possible
avenues include creating bike paths, enhancing pedestrian safety, switching to “green”
power producers (to eliminate coal-burning as a power source), and promoting the use of
solar energy and fluorescent lighting in private homes.

Water Quality
   Reduce non-point sources of water pollution, such as motor oils, herbicides, pesticides, litter,
and animal waste, along with improved techniques for de-icng and alternatives to road salts;
   Consider partnering with the NJDEP’s Watershed Ambassadors Program, which utilizes
AmeriCorps members, to monitor the rivers and streams of Millburn through visual and
biological assessment.
   Continue to enforce the Riparian Zone Ordinance.
   Address any non-compliant river segments in Millburn through the use of best management
practices.
   Continue to implement a Wellhead Protection Ordinance to protect our groundwater.
   Continue to implement and expand the Stormwater Management Plan.

Environmental Education
   Continue to educate the public on deer management and address overbrowsing impacts on
our forests;
   Network with local organizations, including but not limited to Essex County Parks, New
Jersey Audubon, and the Passaic River Coalition, to develop environmental programs within
and pertaining to the Township’s open space and natural resources.
   Continue to be proactive in encouraging citizens to use open space for environmental
education purposes, individually and as part of organized groups. Helping individuals
understand the multitude of ecological processes occurring in Millburn will not only enrich
their outdoor experience, it will help them understand the reasoning behind various
environmental regulations on a local level.

Land Use and Sustainability
   Encourage “green” construction and attract environmentally friendly businesses to the
community, focusing infrastructure in growth areas and away from conservation areas;
   Adopt a “green building” ordinance for all public construction and renovations;
   Apply complete streets principles of smart growth development (walkable, diversified
neighborhoods and districts, well served by mass transit) to all redevelopment initiatives.
   Increase recycling by residents, businesses, and the municipal government, and encourage
the use of products made of recycled materials.
   Clean up known contaminated sites within Millburn Township, with the goal of becoming the
first New Jersey community to be fully remediated.

Millburn Township ERI

156

11.1

Environmental Commission Policy Statement

Millburn has a rich tradition of environmental advocacy, from its leadership on wastewater
treatment in the 1970s to its watershed management work in the 1990s. We will continue to
advocate for the environment in and around Millburn, looking at ways in which our
Environmental Resources Inventory can be integrated into the Township’s Master Plan and
advising the Mayor and the Township Commitee on local and regional issues that affect life in
Millburn. We will continue recommending the passage of town proclamations when necessary,
to draw attention to those issues that can enhance (or hinder) the health and well-being of our
community. Further, the Commission will continue, as we do with AquaFest, to educate and
energize our fellow residents on the ways in which we can all contribute to a cleaner, more
diverse environment. We will investigate new ways of publicizing our findings and our alerts on
environmental challenges in local newspapers, educational brochures, and direct mailings. We
will maintain Millburn’s link with fellow concerned institutions and municipalities, presenting
the Township’s thoughts and intentions to regional and State-wide environmental organizations,
such as the Passaic Valley Groundwater Protection Committee, the Passaic River Coalition, the
Association of New Jersey Environmental Commissions, and Rahway River Association.
We believe that our community’s natural resources can be preserved for future generations and
that smart growth policies can make Millburn a more livable, walkable, and workable
community. No single strategy or environmental step will take care of all of our challenges;
however, Millburn’s commitment to preserving its natural resources is an essential step. In many
small and big ways, we can further the progress that we have already made to keep Millburn
clean and green, just as we have inherited it from those who came before us and just as we would
wish to leave it for those who come after.
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