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1.0

INTRODUCTION
1.1

General Information and the Environmental Resource Inventory

This Environmental Resources Inventory (ERI) for Livingston Township was created by the
Township Environmental Commission and with the support of the Association of New Jersey
Environmental Commissions (ANJEC). The purpose of the Livingston 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, Livingston’s municipal government, businesses, and organizations.
This ERI is designed to serve as a general guideline for determining resources and their locations
within Livingston Township. No fieldwork, within the municipality or otherwise, was conducted
specifically for this report. 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. As available, existing studies were incorporated into the document.
Additional data may be directly incorporated into the ERI in future revisions. Similar to the
Livingston Municipal Master Plan (2007), the Livingston ERI should be periodically reviewed as
municipal conditions and regulations change, and additional data become available.
A general description of the township and existing planning information and the goals of the
Livingston Environmental Commission are presented in this section and Section 1.2 below.
Sections that follow provide information about each type of resources. Figures depicting these
resources are included in Appendix A.
Livingston Township is an approximate 9,031 acre community located in western Essex County.
It is bound by the Passaic River to the West. Communities surrounding Livingston Township
include Florham Park Borough and East Hanover Township (Morris County) to the west;
Roseland Borough to the North; West Orange Township to the east; and Millburn Township to
the South.
Livingston Township is a community primarily comprised of low to medium density residential
areas with patches of deciduous forest uplands and wetlands. According to US Census data, the
population of Livingston Township was identified at 27,691 in 2008, 27,391 in 2000 and 26,609
in 1990, indicating modest growth of less than 2% during this period. Livingston experienced
major growth between 1930 and 1960, when the population grew from 3,476 in 1930 to 30,127
in 1970. (US Census of Population and Housing - www.census.gov)
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The Environmental Resource Inventory (ERI) is an essential document in facilitating the
municipal planning process. The New Jersey Development and Redevelopment Plan lists the
majority of Livingston Township as Metropolitan Planning Area (PA1). PA1 planning areas are
lands whose existing land uses are influenced by the larger NY/NJ Metropolitan Area and are
typically fully or nearly fully developed with little remaining developable space (Livingston
Land Use Plan Element). PA1 areas are greater than 1 square mile and have a density of greater
than 1000 people /square mile; have established or accessibility to water and sewer, and transit
systems; and are surrounded by, and interrelated to other PA1 areas that meet its criteria.
Remaining portions of the Township, including the Passaic River floodplain in the southern and
western portion of the township, are listed as Environmentally Sensitive Planning Areas (PA5).
PA5 areas are large contiguous lands with significant ecosystems, geology and wildlife habitats.
These areas may contain potable water supplies. In Livingston the PA5 area includes the East
Orange Water Reserve.
Livingston’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

Livingston Environmental Commission and Existing Protection

Livingston has an established history of environmental awareness, planning and regulation
through its commissions, committees, master plan and municipal codes (see Appendix A, Map
C). The Municipal Master Plan of Livingston (2007) contains multiple elements that set goals
and objectives relative to land use, conservation and quality of life issues. Relevant Plan
Elements within the Master Plan include Land Use Plan Element; Conservation Plan Element;
Historic Plan Element; Stormwater Element and a Recreation and Parks Plan Element; all of
which are discussed in various sections of the ERI.
The Goals of the Master Plan are:
A. to preserve and enhance the primarily residential character of the community;
B. to maintain a balance of residential, business and public uses; and
C. to preserve and improve the quality of life.
Setting and furthering these Goals have been a concern of the residents and officials of
Livingston throughout the course of the Master Plan review. The Livingston Township Master
Plan, including all these elements, may be viewed at:
www.livingstonnj.org.htm
Livingston’s various conservation-based commissions and committees aid in implementing the
goals and objectives set forth in the Master Plan. Livingston’s Environmental Commission was
established in 1973 by municipal ordinance. The Environmental Commission consists of seven
members, including one member of the Planning Board and two resident alternates appointed by
the mayor. The mission of the Environmental Commission is as follows:

Livingston Township ERI

2

The mission of the Livingston Environmental Commission is to provide leadership and vision in
support of all township activities involving the protection, use and restoration of natural
resources and open space located within the Township.
Under the Livingston Township Municipal Code Chapter 6-7, the Purpose of the Environmental
Commission is defined by the four purposes listed below:
•

The Commission shall have power to conduct research into the use and possible use of
the open land areas of the Township and may coordinate the activities of unofficial
bodies organized for similar purposes.

•

The Commission may advertise, prepare, print and distribute books, maps, charts, plans
and pamphlets which, in its judgment, it deems necessary for its purposes.

•

The Commission shall keep an index of all open areas, publicly or privately owned,
including open marshlands, swamps and other wetlands, in order to obtain information
on the proper use of such areas.

•

The Commission may from time to time recommend to the Planning Board plans and
programs for inclusion in a Township Master Plan and the development and use of the
open areas of the Township.

1.3

Environmental Education

It is important to recognize the educational opportunities that arise from understanding and
protecting the natural communities within Livingston Township. The open spaces of Livingston
and the surrounding areas have a variety of open waters, wetlands, deciduous and mixed forests
and successional habitats which hold potential for great classroom experiences.
Livingston Township may be particularly suited for studies that focus on the challenges of urban
wildlife and forestry. Livingston’s wetlands and deciduous forests (see Section 9) provide a
backdrop for specific ecological topics of study may include endangered and threatened species
protection, water resource protection, invasive species and nuisance wildlife control, and habitat
restoration, and tree and ecological community identification. The geologic history of Livingston
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 municipal–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 website:
www.passaicriver.org/whatwedo_education.html.
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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. Website:
http://csam.montclair.edu/pri/
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 Livingston. This document provides baseline
information on municipal resources and their vulnerabilities, and directs the reader toward
resources for further study. The Livingston Township ERI provides sources, including academic
journals and studies, and local, state and national websites, that facilitate readers’ investigations
into a particular topic.
Livingston Township and its adjacent communities contain a number of accesible environmental
education opportunities for schools, individuals and families. These resources range from the
Township’s network of trails and open space (see Section 9.3) to various initiatives created by
citizens of the community. The Carol Heaney Nature Trail on the Newark Academy property
(see Appendix D, Photo Q) and the Livingston Nature Preserve (see Appendix D, Photo E) in
Memorial Park both contain interpretive signage of natural features. Nearby county resources,
including the Essex County Environmental Center in neighboring Roseland, provide a wealth of
accessible areas, educational resources and specific environmental programs that provide
classroom, adult or family educational opportunities. The Center is located within West Essex
Park, which contains an interpretive trail and the park itself is a central location for a number of
in situ nature programs conducted by the Center. Other natural resource areas in the Livingston,
vicinity including the East Orange Water Reserve and the Essex County owned Walter Kidde
Dinosaur Park, are unique and vital resources that have provided educational opportunities for
local school groups. Both of these facilities require special permission for access. The Essex
County website provides information on Essex County Parks and Environmental Programs:
www.essex-countynj.org
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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 to occur, 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 technologies, 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. It is noted that early settlers purchased the land that includes
Livingston Township from the Lenni-Lenape in 1702 (see Section 2.2, European Settlement).
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 Livingston 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 Livingston 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 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).
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Indigenous sites of NJ 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). Evidence of a prehistoric road was noted near Hook Mountain referred to as
the Caldwell-Fairfield Mountain View Trail. The knolls in this area showed multiple traces of
primitive artwork (Skinner and Scrabrish, 1913). The Passaic River would have provided many
of the resources required by indigenous peoples and therefore would have been the location of
campsites and villages.
Skinner and Scrabrish in their 1913 NJ 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.
Burning practices of indigenous people within the region for thousands of years 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.
Official archaeological investigations of the Township of Livingston appear to be limited but
have occurred and have revealed presence of indigenous peoples. State Historic Preservation
Office (SHPO) records identify four potential prehistoric sites along the Passaic River within
Livingston Township. Two 1986 SHPO opinions written as part of road construction projects
identified indigenous settlement remains ranging from the Archaic to the Woodland Period
(10,000 BC - 1500 AD). SHPO reports suggested avoiding these areas and noted that sites were
subject to potential adverse effect from road construction and the borrowing of fill.
2.2

Post-European Settlement

The tract of land that now includes Livingston Township was purchased from the Lenni-Lenape
Indians in 1702 for 130 pounds. The early European settlers of the area were farmers living in
small villages. The first school of present day Livingston was built in 1783 on Northfield Road.
The Township of Livingston was formed from the unification of seven small unincorporated
settlements or hamlets: Teedtown (now Livingston Center), Northfield, Morehousetown
(Livingston Circle), Cheapside (Livingston Mall), Washington Place and Squiertown (Route 10
Circle). The settlements first petitioned for the formation of the town in 1811 and Livingston
was incorporated as a township by an Act of the New Jersey Legislature on February 5, 1813.
The municipality was formed from portions of Fairfield Township (formerly Caldwell) and
Springfield Township (Union County). Portions of the Township were taken to form Fairmount
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(March 11, 1862, now part of West Orange) and Roseland (March 10, 1908). The Municipality
was named after William Livingston, constitutional framer and first Governor of New Jersey.
The early economy of Livingston was driven by agriculture and lumber. During the Civil War, a
shoemaking industry developed and dairy industry followed and continued into the first half of
the 20th century. During the early 20th century the population shifted to a commuting suburb as
road infrastructure and automobiles became increasingly common. The dairy industry declined
as land use shifted away from agriculture to suburban housing following World War II. Housing
developments were created within the Township and the population more than doubled between
1950 and 1960. The first Town Council of Livingston made up of five residents was created in
1957.
Provided by Livingston Township Website: www.livingstonnj.org/livingstonhistory.htm.
2.3

Historic Resources

Several of Livingston’s structures have been considered for listing and one, the Force
Homestead, is listed on both the NJ and National Registers of Historic Places (Table 1).
Included in Table 1 are the nine sites and or structures present within Livingston Township that
were given National Historic Register consideration by SHPO.
Table 1 Listed Sites Considered for the NJ and National Registers of Historic Places
Livingston Township

Location

State
Status
Date

National
Register
Date
Reference #

SHPO
opinion Date

(ID#3841)

n

n/a

n/a

10/15/1986

(ID#1093)

84 Dickinson Lane

n/a

n/a

11/20/1981

Prehistoric Site (28-Ex-5)

(ID#3839)

n

n/a

n/a

10/15/1986

Prehistoric Site (28-Ex-9)

(ID#3840)

n

n/a

n/a

0/15/1986

n/a

10/15/1986

Historic Resource

State ID
#

James Brown Farmstead Site
Dickinson House

Prehistoric Site (28-Ex-1)

(ID#3836)

n

n/a

Prehistoric Site (28-Ex-2)

(ID#3837)

n

n/a

n/a

10/15/1986

Farry or Lees House

(ID#1094

166 Passaic Avenue

n/a

n/a

11/20/1981

Ward-Force House and Condit
Family Cook House

(ID#1095)

366 South
Livingston Avenue

11/12/1981

12/29/1981
(# 81000391)

n/a

Washington Place Schoolhouse

(ID#1096)

122 Passaic Avenue

n/a

n/a

11/20/1981

n - not available n/a – not applicable
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In addition to the sites considered for listing, Livingston Township contains many 18th, 19th and
early 20th century sites and structures of potential historical significance. The Livingston
Township Master Plan Historic Preservation Plan Element (Revised 2007 - Section XI) identifies
and briefly describes many historic sites and residences in Livingston Township. Information
about these structures has been gathered from the Plan Element and are included here. The
Historic Plan Element also establishes various strategies for preserving these historic resources
within Livingston Township. A Master Plan Map of all of these historic resources is located in
Appendix A of the ERI (Map J).
The Old Force Homestead consists of two structures: Ward-Force House and the Condit
Family Cook House (Appendix D, Photos L and M). The original room and loft of the WardForce House was built in 1745 by Theophilus Ward. The house was then purchased by Samuel
Force for his son Thomas, a Revolutionary War veteran who had been captured by the British.
Thomas Force lived there with his wife and children, and expanded the house circa 1800. The
house was later purchased by the Township of Livingston in 1962. In the 1970s, the freestanding kitchen of the Condit Family Farm was purchased by the Township and moved to the
Force site from the site of the Livingston Mall, which was under construction at the time. The
Homestead currently functions as a municipal museum and office of the Livingston Township
Historical Society and is periodically open for tours to the public.
The Washington Place Schoolhouse is a one-room structure built circa 1800 located on Passaic
Avenue. The current structure replaced an earlier school building on the site. The earlier private
school was known as the Washington Place Academy and later the Cheapside school.
Dickinson House is wood framed brick and wooden clapboard, and built in 1803 by Israel
Dickinson. The house replaced the original structure built in 1742 by his father. Theodore
Roosevelt visited the house during a hunting trip with the naturalist and family descendant David
Dickinson.
Anderson Squier House was built circa 1800 by Anderson Squire. The Squire family originally
purchased the 782 acre property in 1774 and own land between the current Walnut Street and the
Passaic River.
Baldwin Family Burying Ground is a small private cemetery of 25 plots established in 1781.
It includes three Revolutionary War soldiers.
Ely Cemetery is a private cemetery of the Ely family established around 1777 on the westerly
side of Hillside Avenue. It is currently maintained by the Livingston Historical Society.
Ely House (Appendix D, Photo N) is located at 186 West Mt. Pleasant Avenue and was built
between 1810 and 1811 by Moses Ely. The house was expanded in 1875. Moses’ son Smith was
elected mayor of New York City in 1877. Smith Ely used the house as a summer home and
eventually retired there. An earlier home had been constructed by British Army Captain William
Ely circa 1751. The house has been restored and is protected under a deed restriction.
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Federated Church of Livingston, Parsonage and Cemetery Located at West Mt Pleasant and
North Livingston Avenues, this church was constructed in 1853 (Appendix D, Photo J). The
church features 12 exposed hand hewn beams in the attic. A Sunday school wing was added to
the structure in 1905. A house located at the northwest corner of the intersection acted as the
church parsonage. This structure was originally built in 1800 and moved to this location from
across town in 1870. The cemetery, the Livingston Baptist Church Cemetery, was established in
1851 and is located behind the church and parsonage.
Force Farmhouse is located at 339 East Mt. Pleasant Avenue. The Force House is a Gothic
Revival house built in 1865.
Grannis–Rousch House is located at 135 North Livingston Avenue. The house is a 19th
century structure with a foundation constructed of local stone.
Kean Mansion
The Kean home is a Georgian–style bluestone mansion constructed by
Alexander Kean circa 1900 (Appendix D, Photo I). The house is located at 11 Chelsea Drive
and was the longtime residence of Hamilton Kean US Congressman and brother of Alexander.
Former NJ Governor Thomas Kean was raised here.
Kent-Stevens-Spurr-Collins House Colonial style home located at 264 West Hobart Gap
Road and constructed in the early or mid 19th century. It was moved to its present location on
West Hobart Gap Road in 1887 by Andrew Miller Kent.
Littell–Stiles Burying Ground A private family plot located at 47 Kingston Lane containing
several family graves established in the early 19th century (Appendix D, Photo K). The Littell
family was one of the earliest settling families of the Passaic Valley region, arriving in the 17th
century.
Northfield Baptist Church Cemetery This cemetery was established sometime after 1790
when the land was donated to the Northfield Baptist Church by Moses Edwards. It contains the
graves of soldiers from the French and Indian War, the American Revolution, Civil War and
World War II.
Nettie Ochs Cider Mill This Mill was established in 1867 at 38 Old Short Hills Road and
functioned as a cider mill until 2005. The mill utilized a manually operated press installed in
1904. The “Old Cider Mill” was renamed after Natalie “Nettie” Ochs in 1951.
Old Crane House This 18th century clapboard structure originally consisted of three rooms
constructed by the Crane family. It is located at 7 Dellmead drive. Multiple additions and
modernizations of the house have been completed over the years including the addition of a third
floor and garage.
Olivet Presbyterian Chapel (Masonic Temple) is a white clapboard steepled structure
constructed in 1880 at 1 Old Road near Route 10. It was most recently used as a Masonic
Temple.
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Pell Collins House is located at 83 Falcon Road. The house was built in 1860 to replace a
homestead destroyed by fire. It was originally only accessible by footbridge over Canoe Brook.
Remains of a sawmill dam constructed in 1745 are still visible near the property.
Phoebe Beach House is located at 76 Beaufort Avenue. The house was constructed in 1730,
possibly making it the oldest remaining house in Livingston Township.
Rathbun House is a restored home built in 1878 located at 103 Hillside Avenue.
Teed House is a Greek revival house located at 223 E. Mt. Pleasant Avenue. The Teed House
was constructed circa 1850. The house was originally owned by William Teed, Sheriff of Essex
County. The Teed family was among the very early settlers of Livingston.
Tompkins House This house is located at 354 Beaufort Avenue and original portions are
thought to be constructed in the late 1700s. The house features extra wide clapboards and a local
stone foundation. It appears that the house has undergone multiple expansions and renovations.
Ward-Wilson House is located at 77 Old Road. The original two-room portion of the house was
likely constructed in 1730. The original foundations of the house were constructed of local
fieldstone and cemented with clay.
Additional structures have been recognized in the Historic Plan Element as potentially having
significant historic value due to their age and history relevant to the development of the
municipality. These structures and their dates of completion are listed here:
DeCamp House (1912)
Dowd House (1856)
Orchard Hill Farmhouse (1740) (Appendix D, Photo H)
213 W. Mt. Pleasant Ave Farmhouse (c.1860)
21 Old Road Residence with well (c. 19th cent)
117 E. McClellan Ave. Residence (c. 1900)
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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 NJ 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 semipermanent 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), NJ 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. Livingston
Township is completely located along the northern/western border of 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).
The nearby municipalities of Fairfield, Montclair, Essex Fells, Verona,
Roseland, the Caldwells, and Cedar Grove are within the Northern climate Zone and would be
expected to have slightly lower temperature averages, slightly increased snowfall and freezing
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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 2009 for the Canoe Brook Climate Station, which is located at the
outfall of Canoe Brook Reservoir 2 (Lat 40.74361 Long -74.3544) approximately ½ mile south
of Livingston Township.
Table 2 Mean Climate Data
Canoe Brook Weather Station
1931-2009
Condition

Jan

Feb

Mar Apr May Jun

Jul

Aug Sep

Oct

Nov Dec

Annual

Mean Temp. 28.3
degrees F

29.9 38.5

49.2 59.3

68.6 73.5 72.0 64.7 53.4 43.2 32.5 50.9
(avg.)

Max.
temp 38.5
degrees F

40.5 49.2

61.2 71.8

80.7 85.5 83.7 76.9 66.3 54.3 42.4 62.4
(avg.)

Min
temp. 18.2
degrees F

19.3 27.8

37.3 46.9

56.5 61.5 60.1 52.4 40.6 32.2 22.5 39.4
(avg.)

Precip. inches

3.59

2.93 4.18

4.09 4.23

Snow inches

7.8

8.6

0.5

4.26 4.63 4.75 4.64 3.84 4.17 3.87 49.50
(total)
0.0 0.0 0.0 0.0 0.0 0.5 4.9 29.0
(total)

5.0

0.0

Additional information from Office of the State Climatologist, Rutgers University
http://climate.rutgers.edu/stateclim_v1/monthlydata/index.html
Livingston’s region tends to have a average monthly variation of temperature of about 20 to 26
degrees F. As with other locations within the region rainfall tends to be fairly evenly distributed
with a mean of 4.13 inches with a typical range of about 1.82 inches between minimum and
maximum monthly averages during the course of a year. Snow is generally distributed over six
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 2010.
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.
Human activities that result in the emission of certain gasses (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, and raise atmospheric temperature. While the
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greenhouse effect is in part naturally occurring and vital for stabilizing the earth’s temperature,
human related increases of atmospheric carbon dioxide from a pre-industrial level of 280 parts
per million (PPM) to currently over 370 PPM have enhanced the greenhouse effect. A global
average temperature increase of .36 degrees F over the last 25 years has corresponded with the
increase in anthropogenic carbon dioxide. The EPA estimates that temperatures in New Jersey
could rise by as much as 4 degrees F in New Jersey by the year 2100. This change may result in
drastic weather pattern changes and observable warming trends in northern latitudes (NOAA,
2009) with major impacts on ecosystems, human health and on the quality of life.
The National Oceanographic and Atmospheric Administration (NOAA) 2009 indicates that
temperatures within the Northeast have risen by an average of 2 degrees Fahrenheit since 1970.
This increase in 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 climate-related changes projected to continue for the region could significantly
alter the region’s economy, landscape, character, and quality of life. Cities that are subject to
heat island effect (see Section 3.3) may see as many as 30 100+ degree Fahrenheit 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 Fahrenheit during the summer period (Solecki et al. 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 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, et
al. 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
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urban atmospheric contaminants (Solecki, et al. 2004). Livingston Living Green is such a
municipal initiative; designed to promote sustainable practices; save energy and associated costs;
and support recycling and provide education and outreach. More information is available at
www.livingstonnj.org/living-green.html
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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,
(Swanson et al. 1988) vegetation and wildlife are all heavily influenced by the underlying
geology.
The friability (ability to crack) and permeability of bedrock influence the volume and quality of
groundwater recharge and release (USGS, 2005b). Geologic formations provide the parent
material for soil development and thus influence soil physical and chemical characteristics, 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. The Township of Livingston is completely
within the Piedmont Province (see Appendix A, Geology). The Piedmont Province is a 1,600
square mile area situated in northern and central New Jersey between the Highlands and 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 topography of Livingston is typical of the Piedmont, which is characterized by gently rolling
plains of elevations typically between 200 to 400 feet (see Appendix A, Map G). The plains are
separated by a series of erodible ridges (NJGS, 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. Four of these
alternating bands of igneous and sedimentary formations form the Bedrock of Livingston
Township (see Section 4.2).
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 Livingston’s parent
material are discussed in Section 5.
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4.2 Stratigraphy and Surface Formations
The specific underlying bedrock geology of Livingston is limited to two layers of (sedimentary)
siltstones and mudstones separated by two layers of volcanic basalts. All of these layers are
arranged in a general north-south orientation within Livingston and are associated with the
Piedmont geological formation referred to as the Newark Basin (Olsen 1980). The Basin was
created during the breakup of the Pangaea Supercontinent about 250 to 200 Million Years Ago
(MYA). Covering about 3,000 square miles and extending for 137 miles through New Jersey.
The sedimentary units found within Livingston, the Towaco and the Boonton formations, are
known to contain plant, vertebrate and invertebrate fossils from a 35 million year period in the
Early Mesozoic Era.
New Jersey Department of Environmental Protection (NJDEP) geologic mapping identifies the
following four geologic bedrock units outcropping in Livingston. Included below is a general
description of the formation and its NJDEP aquifer rank (see Section 4.3). All descriptions of
geologic formations are summarized from NJDEP New Jersey Geological Survey geologic
mapping unless otherwise identified:
Boonton Formation Jb (Lower Jurassic) - The Boonton formation is a 1,600 ft. thick formation
which outcrops in a vertical band along the westernmost portion of Livingston Township. The
unit is approximately one mile wide at its widest within Livingston. This sedimentary unit
contains primarily red, brown, gray fine to coarse clastics. The lowest beds in the formation
contain red, gray, brown and black siltstones. Above this layer is a red layer of siltstone and
sandstones alternating with thin beds of gray and gray green siltstones. Uppermost beds in this
formation contain a variety of fish bearing fossils in siltstone laminate (Olsen, 1980). Reptile
footprints and carbonized plant remains exist within the middle and upper parts of the unit. Its
High Capacity Aquifer Rank is C.
Hook Mountain Basalt Jh (Lower Jurassic) (Olsen, 1980) - The Hook Mountain Basalt is a 360
ft. thick formation which outcrops in a narrow band immediately to the east of the Boonton
Formation in the Township. Within Livingston, the Hook Mountain basalt is just under a mile
wide at its widest point within the Township near Morehousetown. The unit consists of light to
dark greenish gray amygdaloidal basalt (basalt containing vesicles or spaces filled with material).
This layer is the uppermost and thinnest volcanic extrusive unit in the Newark Basin. This basalt
layer contains three lava flow units (Shilsche). This formation is essentially the basis of the third
Watchung Mountain. Its High Capacity Aquifer Rank is D.
Towaco Formation Jt (Lower Jurassic) (Olsen, 1980) - The Towaco Formation is a 1,250 ft.
thick formation. This formation outcrops in a 1 to 1.75 mile band within the central portion of
the Township. This formation is comprised of red, gray and black mudstones, and calcareous
siltstones and sandstones with some volcanic material. The formation contains diagnostic pollen,
fish and dinosaur fossils and takes its name from the Village of Towaco. The formation is
particularly noted for the occurrence of 195 MYA Theropod (Anchisauripus sp.) dinosaur
footprints. Its High Capacity Aquifer Rank is C.
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Preakness Basalt Jp (Lower Jurassic) (Olsen, 1980) - The Preakness Basalt is a 820 to 1,050 ft.
thick formation that outcrops that extends in an approximate 0.5 to 1 mile band along the entire
eastern end of Livingston Township. The formation consists of primarily dark greenish gray to
black very fine grained and dense basalt.
This formation creates the second Watchung
Mountain. Its High Capacity Aquifer Rank is D.
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 Livingston Township listed
below include both surface aquifers and bedrock aquifers. Surface aquifers are shallow (typically
less than 200 feet thick) glacial deposits comprised of sands, silts, clays and gravels containing
various quantities of water. Bedrock aquifers tend to be larger deeper aquifers existing within
fractured bedrock.
Various aquifers have different well yields (amount of water a well can provide) depending on
characteristics of the aquifers and may range from 1 to 3,000 gallons per minute (GPM) within
the state of NJ. The NJ 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 ranks are as follows: E, less than 25 gpm; D, 25 to 100 gpm;
C, greater than 100 gpm to 250 gpm; B, greater than 250 gpm to 500 gpm; and A, greater than
500 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 NJ Geological survey at
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 wellyields 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 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.
Confined and Unconfined Aquifers - Aquifers may be either confined or unconfined.
Confined aquifers are situated such that less permeable formations (called aquitards) are located
above and below the aquifer, 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,
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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 Livingston, the public community wells are in unconfined aquifers.
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 which
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; as well as the intensity and amount of precipitation. Within the vicinity of
Livingston Township, groundwater recharge generally ranges from 11 to 15 inches per year in
the less developed areas. These areas may be interspersed with patches of recharge ranging from
16 to 23 inches per year. Patches with recharge rates of 8 to 10, or 1 to 7 inches per year may be
found in some of the more developed sections of Livingston.
Surface Aquifers - Livingston’s surface aquifers are late-Wisconsian post-glacial lake
sediments, sands and till that lie above the bedrock and contain varying quantities of water. The
tills within Livingston (Rahway Till) are approximately 40 feet thick coarse sediments that are
distributed from glacial meltwater. Rahway till 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 central and western portions of Livingston Township. Tills are generally
poor yielding aquifers and the High Capacity Aquifer Rank is D.
Glacial lake deposits are approximately 200 feet thick and contain fine silt, clay and fine sand
sediments. They are located in an uneven band surrounding the Passaic River in western
Livingston. These sediments have the poorest aquifer capacity and therefore have a well yield
rank of E. The remaining surface aquifer identified within Livingston by NJDEP is sand and
gravel. The aquifers are located in three relatively small patches within Livingston: one is
immediately east of the Passaic River near the Florham Park /East Hanover Border; the second
runs along the western edge of the Hook Mountain Basalt band from the southwestern corner to
near the center of the Township; and the third is a small patch that lies just east of Livingston’s
town center. 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.
Wells within the glacial sand and gravel deposits along the Passaic River in Livingston
Township range from 700 to 1000 GPM and are given a High Capacity Rank of B by NJDEP.
Brunswick Aquifer - The two sedimentary bedrock formations within Livingston 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 – 300 ft (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
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sandstone portions of the Brunswick Aquifer tend to be the most productive and contain wells
known to yield up to 1500 gallons per minute (GPM) (Carswell and Rooney, 1976).
Intergranular spaces within the aquifer and coarser grained sandstones also hold water (USGS,
2005). Within Livingston the Brunswick Aquifer public community wells (13 within Towaco
Formation and 3 within the Boonton Formation (See Appendix A, SSURGO Soils Figure) tend
to be at depths of 100 or more feet and pump rates tend to be from 200-500 GPM. These wells
are given a “C” ranking 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 (USGS, 1998).
Basalt - 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”. Within Livingston Township, there are no public
community wells drilled within the Hook Mountain Basalt and one adjacent well drilled to a
depth of 172 feet and a pump rate of 200 GPM (NJDEP).
The water of basalt aquifers in New Jersey is normally fresh calcium bicarbonate water; slightly
to highly alkaline, non-corrosive and hard (USGS, 1998).
4.4

Potable Water Supply

Water systems are classified as community or noncommunity systems. Community water
systems contain no less than 15 service connections used by year round residents, or regularly
serve at least 25 year round residents. Examples include municipal systems, public water supply
systems, and mobile home community systems. Both the NJ American Water Company and the
Livingston Township Division of Water supply 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.
Website:
www.nj.gov/dep/swap
A public noncommunity water system is a public water system used by individuals other than
year round residents for at least sixty days of the year. Noncommunity water systems may serve
transient or nontransient populations. If the water system serves the same 25+ people over a six
month period during the year, the system is considered nontransient. Examples typically include
systems for schools, offices and factories. A transient noncommunity 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.
Livingston obtains its public community water from a combination of both production wells
within the Township and water blends obtained from the NJ American Water Company.

Livingston Township ERI

19

Specific source information is listed in this section. The water utilized by the municipality is
derived from varying sources including groundwater from the Brunswick Shales, the Buried
Valley Aquifer and the Gneiss Rock Formation. Livingston’s surface waters are derived from
the Canoe Brook Reservoirs, Passaic River, Raritan River and Wanaque Reservoir. The two
listed public systems are as follows:
NJ American Water Company - Short Hills Division (ID # 0712001) consists of 25 wells and
4 surface water intakes, 12 purchased ground water source(s), and 3 purchased surface water
sources of drinking water. NJ American Short Hills services a number of communities within the
region.
Livingston Township Division of Water (2004) (ID # 0710001) consists of 12 wells and 0
surface water intakes and no other water sources.
No wells are under the direct influence of surface water (GUDI) within these systems.
NJDEP wellhead tier data indicates there are currently 22 public community and no public
noncommunity wells in Livingston (see Appendix A, Known Contaminated Sites and Wellhead
Protection Areas). Wells within Livingston are unconfined wells drilled within both the bedrock
aquifer (Brunswick Aquifer –see Section 4.3) and within surface aquifers of gravel and sand. The
East Orange Water Reserve in particular, is a highly productive water reserve utilizing a total of
12 surface aquifer and 6 bedrock aquifer wells in four well fields (Uhl, 2006). These wells
produce approximately 10 million gallons of water per day (MGD).
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, Known
Contaminated Sites and Wellhead Protection Areas Figure). The WHPA is the area from which
a well draws its water within a specified timeframe. Once delineated, the WHPAs are typically
considered priority areas to prevent and clean up groundwater contamination.
WHPAs consist of three tiers, each based on the time of travel (TOT) to the well. The outer
boundaries of these tiers will have the following times of travel:
Tier 1 = two years (730 days)
Tier 2 = five years (1,826 days)
Tier 3 = twelve years (4,383 days)
The portion of the zone of contribution designated as the WHPA is based upon the 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.
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The high number (22) of public community wells within Livingston has resulted very extensive
wellhead protection areas across the municipality (see Appendix A, Known Contaminated Sites
and Wellhead Protection Areas). 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 east-central Livingston. In addition, large surface unconfined aquifers of the East
Orange Water Reserve have resulted in nearly the lower third of Livingston Township being
entirely within a 1 or 2 wellhead tier. Much of the remaining basalt bedrock portions of west
central and eastern Livingston are within a 12 year (tier 3) wellhead tier. Livingston Township
also contains portions of wellhead protection areas from an additional two wells in Florham Park
Borough and one well in Millburn Township. The extensive wellhead protection areas in
Livingston combined with dominant urban/residential land use and 34 NJDEP Known
Contaminated Sites (see Section 4.8) illustrate the need for careful groundwater monitoring and
groundwater quality protection within the municipality.
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 ground water supplies (EPA, 2009). All of Livingston Township lies entirely
within the Buried Valley Sole Source Aquifer and 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
pesticides applied in agricultural areas, stormwater runoff from pavement, and vehicle emissions
that settle on the ground and infiltrate with precipitation.
The USEPA (1980) identified the Buried Valley Aquifer System, Livingston’s Sole Source
Aquifer (SSA), as being vulnerable to contamination through its recharge zone. At the time of its
SSA listing; the EPA identified septic tanks and leaching of discharges to streams and rivers in
the recharge and stream flow source zones as potential threats to this aquifer’s water quality.
Contamination of groundwater may be the result of a surface spill of a liquid, from streams or
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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 New Jersey Department of Environmental Protection 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; inorganics including asbestos,
arsenic, lead and other metals; radionuclides including uranium and radium; radon; and
disinfection byproduct precursors (DBP) that include 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.
Susceptibility ratings for public community systems are listed in Table 3. 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 (SWAP, 2004).
Additional details and information regarding source water protection data in Livingston
Township and throughout New Jersey may be obtained through the NJDEP at
www.nj.gov/dep/swap.
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Table 3

Contamination Potential for Public Community and Noncommunity
Source Water for Livingston Township

Name and/or
ID #

Pathogens

Nutrients

SOURCES

H

H

M

L

M

L

Pesticides

VOCs

H

H

M

L

M

L

Inorganics

Radionuclides

H

H

M

L

M

L

Radon

DBP

H

H

M L

M

LTDW
8
4 4
8
2
10 12
9
3
1 11
12
3 9
Wells (12)
NJ American
1 21 3 13 12
6
19 17
8 10 11 4
25
25
3 22
Wells (25)
Surface water 4
2
2
2
2
4
4
4
4 4
Intakes (4)
Source: NJDEP SWAP for Livingston Township (2004); Source Water Supply for Livingston Township Division of
Water (2004); Source Water Supply for NJ American Water - Short Hills Division (2004)

4.7.1

Contaminants

VOCs - Wells within Livingston’s public water systems were determined to generally have high
susceptibility (29 of 37 wells) for volatile organic compounds or VOCs (see Table 3). VOCs are
the most common organic groundwater contaminants in New Jersey and typical of areas with
heavy concentrations of urban/industrial land use. VOC contaminants include a diverse array of
compounds that typically include solvents, degreasers, and additives of gasoline including
MTBE (methyl tertiary-butyl ether). MTBE is a common VOC groundwater contaminant used as
a fuel additive to increase oxygen content in gasoline and sometimes breaks down into tert-butyl
alcohol (TBA) in groundwater. Leaky underground fuel tanks can result in MTBE
contamination. Gas stations, chemical plants, and other industries are typical sources of VOCs.
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 (O3) when nitrogen oxides
and VOCs react in the presence of sunlight and heat.
Five wells within Livingston have been identified as having groundwater contaminated with
various VOCs (see Section 4.8). Contaminants include Toluene, Benzene, Ethylbenzene, Xylenes
tetrachloroethylene, perchloroethylene (PCE), MTBE and TBA. NJDEP has mapped the
currently known extent (CKE) for a large area of East Hanover Township adjacent to Livingston
which was found to have groundwater compromised by multiple VOCs (see Appendix A,
Wellhead Protection Areas and Known Contaminated Sites).
One exception to the groundwater VOC issues in many portions of the region are the well fields
of the East Orange Water Reserve. VOC data collected since 1987 were evaluated to access
concentration trends and potential sources of VOC levels in certain wells in the Water Reserve
(Uhl, 2006). In the delivered water, only trace concentrations of trichloroethylene TCE and
perchloroethylene PCE have been detected with any regularity. These lower concentrations of
VOC in the Reserve have been attributed to the extensive natural buffer surrounding the Reserve
wells (Uhl, 2006).
Nutrients - A high potential for nutrient contamination was found in two surface water intakes
and 17 of 37 wells of Livingston’s Community Water Sources (see Table 3). Remaining well and
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surface water intakes were at 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 E. coli bacteria or creating eutrophic (see below) conditions in open waters. NJ
American surface water intakes were found to have a high potential for pathogen contamination
(see Table 3).
Eutrophism is caused by an exponential 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. NJDEP indicates that the geologic formations in
NJ typically associated with the highest levels of uranium occur in the Highlands Province of NJ
and the surrounding region (DWS, 2004). Although radon is most dangerous as air
contamination, it may also enter water. All 37 wells utilized by Livingston Township were
found to have high potential for radon contamination. Thirty six of thirty seven wells utilized by
Livingston Township were found to have medium potential for radionuclide contamination.
Surface waters utilized by Livingston via NJ American Water were found to have low
radioactive contamination potential.
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 US Environmental Protection Agency laws, the lifetime risk associated with
consuming water with the maximum allowable contaminant level for gross alpha activity is 1 in
10,000, or one additional fatal cancer for every 10,000 people consuming two liters of water per
day for seventy 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 5pCi/L
(picocuries per liter) (USEPA, 2002). Additional information related to radionuclide
contamination may be obtained at http://www.state.nj.us/dep/rpp/radwater.htm.
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 have
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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. Arsenic has also been linked to cancer
(NJGS, 2007). Wells within Livingston’s public community water supply were generally found
to be of high or medium potential for inorganic contamination. Nineteen of 37 wells and all four
surface intakes utilized by the Township have high inorganic contamination potential (see Table
3). Within Livingston, lead has been determined to be a groundwater contaminant at two service
station locations (see Section 4.8) and therefore may be a byproduct from past use of leaded
gasoline.
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 some 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)
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. Seven wells contributing to Livingston Township’s water supply were found to high
potential for DBP contamination. Surface waters throughout NJ, including the four intakes
utilized of NJ American Water Short Hills Division are also been determined to be highly
susceptible to DBP contamination.
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 are
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 SWAP).
Various pesticides (including organophosphates and N-methyl carbamates) have been linked to
nervous system function impacts, and triazines have been linked to developmental reproductive
impacts in lab animals and tumor production (chloronoacetanilides) (USEPA)
www.epa.gov/pesticides/cumulative/common_mech_groups.htm#chloro. Twenty nine of the 37
wells utilized for Livingston’s public community water were found to have low contamination
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potential while the remaining eight 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.
Additional information on these and other forms of water contamination may be found at the
and the NJDEP SWAP website at
EPA website www.epa.gov/ogwdw/hfacts.html
www.nj.gov/dep/swap/reports/sw_dbp.pdf Source Water Assessment Program Plan, November
1999.
4.7.2

Private Well Testing

The NJ Private Well testing Act (N.J.S.A. 58:12A-26 et seq.) requires certain properties with
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. NJDEP (2008) has provided
results for well tests throughout the State from September 2002 to April 2007. No wells were
listed as being tested under this program within Livingston during this period. A number of
wells in other municipalities within Essex County were tested during this period. Within Essex
County, the testing identified six of 80 wells exceeding standards for VOCs; five of 23 wells
exceeding standards for arsenic; and one of 80 wells exceeding standards for nutrients. Other
parameters such as mercury and gross alpha radiation were not tested within the county.
4.8

Known Contaminated Sites List and Groundwater Contamination Areas
4.8.1 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
August 2009, there are 34 known contaminated sites within Livingston Township (see Appendix
A, Known Contaminated Sites and Wellhead Protection Areas).
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 for available sites.
Within Livingston 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 NJDEP Active Known Contaminated Sites and Groundwater
Contamination Areas (CEA) in Livingston 2009
PLACE NAME

ADDRESS

Groundwater CEA/Contaminant

8843
8847
8853
8856
8857

Livingston Wellhouse #3/5
Livingston Shell
Livingston Twp DPW treatment facility well #8
Texaco Service Station #100174
Exxon r/s 31310

Dorsa Ave.
37 Mt Pleasant Ave. W
Madison Ct.
56 Mt Pleasant Ave. W
38 Mt Pleasant Ave. E

8858
8861
8863
8864

Raceway Petroleum Inc
291 W Mt. Pleasant Ave
Delta Gas
BP Service Station 1511

527 Mt Pleasant Ave. W
291 Mt Pleasant Ave. W
400 Mt Pleasant Ave. W
395 W. Northfield Rd.

8870

Gulf 120343

625 S. Livingston Ave.

8871
8873
8876
8886
8887

Exxon r/s 31612
Exxon r/s 32186
Livingston Police Headquarters
Exxon r/s 32144
Warren Communications

266 S. Orange Ave.
228 W Northfield Rd.
333 S Livingston Ave.
222 N Livingston Ave.
101 Okner Pkwy.

NA
NA
NA
NA
NA
Benzene,
Ethylbenzene, Toluene, Xylenes
NA
NA
NA
MTbe, TBA
Toluene, ethylbenzene, xylenes
Benzene, lead,
Ethylbenzene, xylenes
NA
NA
NA
PCE
MTbe, TBA, TICS
toluene, ethylbenzene, xylenes
NA
Iron, maganese
NA
TICS
#4 Fuel Oil
NA
NA
NA
Benzene
NA
NA
NA
NA
NA
NA
NA
NA
NA

SITE ID

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

8889 Exxon r/s 31074
327 E Northfield Rd..
14008 Berliss Bearing Co.
644 Mt. Pleasant Ave. W.
24205 Oetiker Inc.
71 77 Okner Pkwy.
31726 Distillation Engineering Co. Inc.
105 Dorsa Ave.
42881 Burrelle's Press Clipping Svc.
75 E. Northfield Rd.
49847 Mount Pleasant Middle School
11 Broadlawn Dr.
51871 Livingston Main Post Office
49 Mt Pleasant Ave. W.
58025 Livingston Township Wd wells 5 & 9
Rt 10 & Eisenhower Pkwy.
63654 Standard Optical
42 Okner Pkwy.
64202 Paper Mart Incorporated
120 Dorsa Ave.
64421 Livingston Township Water Dept. well 4
Wahler Rd.
84575 Tarney Excavating
51 Oakwood Ave.
85095 Des Champs Labs Inc
66 Okner Pkwy.
177770 Livingston Twp Water Dept Well 11
Livingston Ave.
225470 4 Twilight Court
4 Twilight Ct.
231497 38 Manor Road
38 Manor Rd.
257542 17 Village Drive
17 Village Dr.
257828 Kings Shopping Center
255 281 S Livingston Ave.
400385 30 Virginia Ave.
30 Virginia Ave.
Source NJDEP known contaminated Sites List (Revised Aug 31 2009)
NA - not available
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4.8.2

Groundwater Contamination Areas (CEA)

Table 4 includes NJDEP data from 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. One site in Livingston not listed in the KCS list is listed as a CEA: Circle Fuel
on Route 10 West is listed as a groundwater contamination CEA based on the presence of lead,
benzene and a tentatively identified compound (TIC) in groundwater (this facility is mapped on
the Wellhead Protection Areas and Known Contaminated Sites Figure in Appendix A.
For further information about CEAs for sites on the Site Remediation Program (SRP) visit
NJDEP at www.state.nj.us/dep/srp/regs/guidance.htm#cea.
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SOILS
5.1

Soil 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. In addition to the cultural and aesthetic losses typically associated
with the loss of farms to residential development, the loss of quality soil typically occurs.
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 geologic processes. The characteristics of a soil at any given location are determined by the
climate in which the soils 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).
A figure showing depth of the soils to bedrock is identified in Appendix A. NJDEP mapping
indicates that the parent material of soils in Livingston Township primarily consist of glacially
impacted sandstones, siltstones and mudstones.
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
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 which contains weathered bedrock. Subscripts may exist within a horizon
and denote additional details such as Ap (A horizon disturbed by plowing) or B2 (slight color or
texture changes with horizon depth). 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 Series:

The soil mapping units within Livingston are components of 14 more general soil series (see
Appendix A, SSURGO Soils Figure). There are several dominant soil series within the
municipality and often these series are mixed with homogeneous urban land soils (see
description in Section 5.3). The Boonton Series alone represents approximately half of
Livingston Township’s soil. Soil series are generalized soil characterizations based on horizon
characteristics. Descriptions of the major soil series within Livingston Township are included in
this section. Soil Series totals are included in Table 5 and described in Section 5.3.
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Table 5 Soil Series and Non-Series Soil
and Water Cover of Livingston Township

Series
Boonton
Boonton
Boonton
Fluvaquents
Great Piece
Haledon
Haledon
Haledon
Hasbrouck
Holyoke
Horseneck
Natchaug
Palms
Parsippany
Parsippany
Pits, Quarry
Pompton
Pompton
Preakness
Udifluvents
Udorthents
Udorthents
Urban land
Urban land
Wallkill
Water
Willette
Yalesville
TOTAL

Soil Order
or Other
Cover
Alfisol
Alfisol
Alfisol
Entisol
Alfisol
Alfisol
Alfisol
Alfisol
Alfisol
Inceptisol
Inceptisol
Histosol
Histosol
Alfisol
Alfisol
Pits
Inceptisol
Inceptisol
Inceptisol
Entisol
Entisol
Entisol
Urban land
Urban land
Inceptisol
Water
Histosol
Inceptisol

Farm Class
FSI
PF

PF

PF
FUI
FUI
FLI

PF

FUI
FUI

Hydric
NL
NL
NL
H
H
HI
NL
NL
H
NL
NL
H
H
H
H
NL
NL
HI
H
HI
HI
NL
HI
NL
H
W
H
NL

Depth to
Bedrock
(inches)
>48
>48
>48
n/a
>60
>72
>72
>72
>120
10-20
>60
>80*
>80*
>72
>72
n/a
>72*
>72*
>72
n/a
n/a
n/a
n/a
n/a
>60
n/a
>60*
20-40

Sum Of
Acres
percent
4446.25
49.17%
74.41
0.82%
50.61
0.56%
43.14
0.48%
128.99
1.43%
558.64
6.18%
796.13
8.80%
1.57
0.02%
861.23
9.52%
12.00
0.13%
32.49
0.36%
60.06
0.66%
0.01
0.00%
231.04
2.56%
0.01
0.00%
5.14
0.06%
36.33
0.40%
102.26
1.13%
25.44
0.28%
12.35
0.14%
52.11
0.58%
303.98
3.36%
141.88
1.57%
541.21
5.99%
169.89
1.88%
207.25
2.29%
0.26
0.00%
147.30
1.63%
9042.00 100.00%

PF – Prime Farmland; FSI –Farmland of State Importance; FUI – Farmland of Unique Importance; Farmland
of Local Importance 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
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Additional cover types which lack the characteristics to be considered in a soil series are also
identified and described in Section 5.3. Nondescript soil cover includes pits and quarried areas,
urban land soil, fluvaquents, udorthents, and udifluvents. Major Soil Series of Livingston
Township (over 2% of cover) summarized from the USDA NRCS Official Soil Series
Descriptions. Website: http://soils.usda.gov/technical/classification/osd/index.html
5.3

Major Soil Series Descriptions:

Boonton Series - Boonton soils are the most dominant soils, comprising over 4570 acres or
approximately 51 % of the Livingston Township land cover. The Boonton soil dominates most
of the eastern two thirds of the Township and is often associated with urban and residential areas.
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
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.
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Haledon Series - Haledon is Livingston’s second most common soil type and represents
approximately 1356 acres or 15% of the Township’s land cover. It occurs in patches scattered
primarily throughout the eastern three quarters of Livingston Township and is typically
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.
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 is the third most common soil in Livingston Township,
comprising 861 acres or approximately 9.5% of the Township land cover. Hasbrouck soils are
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dominant in the south central portions of Livingston within the lowland forests adjacent to
Slough and Canoe Brooks. This soil 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 small “g” in this horizon refers to gleying or
the graying of the soil resulting from consistent moisture. 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.
Parsippany Series - Parsippany soils comprise approximately 231 acres or 2.5% 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 Livingston,
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 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.
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.
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Major Non Series Land Cover:
Urban Land - Urban land is the most common non-series soil; making up 683 acres or
approximately 7.5 % of the Township land cover. Often urban land soil is a component of the
Boonton Series in Livingston and identified as Boonton-Urban Land Complex. 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.
Udorthents - Udorthents make up approximately 4%, or approximately 356 acres of land cover
in Livingston. 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.
Udifluvents and Fluvaquents - Udifluvents and Fluvaquents are among the soils known as
Entisols. They are found mainly around the Passaic River floodplain. 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).
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5.4 Prime Farmlands
The US Department of Agriculture Natural Resource Conservation Service (NRCS) has
identified classified soils throughout the US based on their agricultural significance, or 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 6 identifies the soil-mapping units that are considered Prime Farmland and other Soils of
Importance within Livingston. Although Livingston 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 6 Summary of Acres
Important Soils in Livingston
Sum Of
Acres

Farm Class
none
Farmland of Local Importance (FLI)
Farmland of Statewide Importance (FSI)
Farmland of Unique Importance (FUI)
Prime Farmland (PF)
TOTAL

8550.42
0.01
74.41
230.22
186.94
9042.00

percent
within
Livingston
Township
94.56%
0.00%
0.82%
2.55%
2.07%
100.00%

These high quality soils collectively occupy a very small percentage (approximately 5 to 6%) of
Livingston’s total soil cover. Prime Farmland soils include certain individual units of the
Boonton, Haledon, Horseneck and Pompton series. Livingston’s Soils of Statewide Importance
are limited to 74 acres of an individual unit of the Boonton Series. Other significant soils within
Livingston include units of the Natchaug, Palms, Parsippany, Pompton, Wallkill and Willette.
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5.5 Hydric Soils
Approximately 1520 acres (approx. 17 % of the land cover) of hydric soils are mapped in
Livingston Township. An additional 867 acres (approx 9.5% 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 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 7 Summary of Hydric
Soils within Livingston

Hydric
Hydric Soil (H)
Hydric Inclusions (HI)
Not Listed
Water
TOTAL

Sum Of
Acres
1520.06
867.26
6447.43
207.25
9042.00

percent
Cover
within
Livingston
16.81%
9.59%
71.31%
2.29%
100.00%

5.6 Topography and Slopes
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 damages 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 Conservation Plan Element (Section IX) of the Livingston Township Master
Plan (2007) sets the protection of steep slopes as part of its land conservation promotion. Some
slope issues, particularly when dealing with site plan development are discussed in the Land Use
Chapter of the Livingston Municipal Code (Chapter 170). Livingston’s Town Council passed a
Steep slopes ordinance in September of 2009 that regulates development on steep slopes to
minimize soil erosion and runoff, and maintain water quality. Ordinances may be reviewed at
www.livingstonnj.org/ordinances-2009.html.
The gently rolling topography of Livingston Township is typical of much of the Piedmont
Province. The highest elevations within the Township are located along the eastern boundary of
Livingston where it boarders South Mountain. The Township’s highest point is approximately
560 feet above mean sea level (AMSL) and near Route 10 along the eastern boundary (see
Appendix A, Map G). An approximate two-mile elevated area of north-south orientation located
along Hillside Avenue has elevations ranging to 440 feet AMSL. A valley area to the east along
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Livingston Avenue has elevations ranging from 300 to 320 feet. In general, Livingston is lower
and flatter throughout its western half (portions associated with the Passaic River floodplain)
with elevations generally ranging from 260 to 160 feet. The southwestern and northwestern
portions of the Township adjacent to the Passaic River are the lowest points within the
Township.
The Steep Slopes Mapping was developed by the Livingston Environmental Commission and
Cedar Lake Environmental in 2009 (see Appendix A). Slopes in excess of 10% generally
correspond with the Hook Mountain and Preakness Basalt regions of the Township. These areas
also contain narrow ridges in excess of 25%. These areas correspond with higher elevations in
eastern Livingston from Interstate 280 south to the Millburn Township border, and in the
northwestern Livingston in an area bounded by Hillside Avenue, Beaufort Avenue, W.
Northfield Rd. The northern banks of the Commonwealth Reservoir also contain slopes in
excess of 25%. A steep slopes study conducted by the environmental commission identified 115
parcels within the municipality with slopes in excess of 25%; 243 parcels containing slopes
between 20 and 25%; 559 parcels containing slopes between 15 and 20%; and 1179 parcels
containing slopes between 10 and 15%.
5.7 Soil Erosion and Sediment Control and Land Capability
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 5000 square feet or more. The plan must be
prepared in accordance with the Standards for Soil Erosion and Sediment Control in N.J.A.C
2:90. Soil disturbance of one 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 07006 Website:
information@hepscd.org
Land Capability Class
The NRCS has developed a classification system for grouping soils according to their properties
relative to agricultural use, primarily in their capability to produce common crops and pasture
plants without deteriorating over a long period of time. The criteria used to determine ratings is
coordinated nationally and applied to individual soil units by the State soil scientist. While the
capability Class system is created for agricultural use, it does provide some insight into the
general properties of soil such as erodability and water holding capacity. The Land Capability
Map in Appendix A maps the various Land Capability classes and subclasses in Livingston.
The class system includes eight nationally standardized classes and four subclasses. The eight
major classes (represented by Roman numerals one through eight) identify the limitations for
various soil uses and the severity of the limitation. The subclass (represented by letters e,w,s,
and c) defines the specific property that causes the use limitation, such as erodability. Full
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definitions of the classes and subclasses within Livingston Township are included on the
Appendix A map.
5.8

Acid Producing Soils

NJDEP Division of Land Use (2008a) defines acid producing soils as “Soils that contain
geologic 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.” 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 Livingston Township.
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6.0

WATER RESOURCES
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. Topographic features
such as hills and slopes define the boundaries of watershed management areas. These watershed
management areas are comprised of Drainage Basins - large watersheds that encompass multiple
smaller watershed areas. NJDEP manages watersheds by dividing the state into 20 large
watershed management areas (WMAs). Livingston Township is located exclusively within
WMA 6, Upper Passaic, Whippany and Rockaway WMA (WMA 6).
WMA 6 is comprised of areas within Morris, Somerset, Sussex and Essex Counties. This WMA
watershed 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
residential development. WMA 6 contains EPA Priority Wetlands because of its association
with the Passaic River. Source: NJ Division of Watershed Management
www.state.nj.us/dep/watershedmgt
6.1.1 HUC 11 Watersheds and HUC 14 Subwatersheds
Within each WMA, there are multiple watersheds and subwatersheds. The US Geological Survey
has mapped and identified watersheds using a hierarchical numbering system. Each watershed
or “hydrologic unit” is identified by a unique hydrologic unit code (HUC) consisting of up to 14
digits, for the smallest mapped (sub) watersheds. 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.
Livingston Township contains four (4) HUC 14 subwatersheds within one HUC 11 watershed
(Passaic River Upr (above Pine Brook Branch - # 02030103010) (see Appendix A, Hydrology
Figure). These Subwatersheds are listed in Table 8 of this section.
In addition to small streams, waterbodies are mapped for the state by NJDEP. These waterbody
features include sections of larger stream courses; and lakes, ponds, and bays. In addition to the
Passaic River, NJDEP maps 12 waterbodies over 0.25 acres in size in Livingston. These
waterbodies are generally artificial lakes or wider impounded areas along streams and scattered
throughout the municipality (see Table 9).
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Table 8 Livingston HUC 14 Subwatersheds and Major Streams
Subwatershed

HUC 14
Number

Passaic R Upr (Rockaway to Hanover RR)

02030103010170

Associated Streams within Livingston
Foulertons Branch headwater and unnamed trib.

Passaic River and multiple ditch and stream unnamed tribs
Slough Brook and unnamed tribs
Willow Brook and unnamed tribs
Passaic River multiple unnamed ditch and stream tribs.
02030103010150
Slough Brook Trib.
Canoe Brook and multiple unnamed tribs
02030103010140
Bear Brook and unnamed tribs
Cub Brook

Passaic R Upr (Hanover RR to Columbia Rd) 02030103010160
Passaic R Upr (Columbia Rd to 40d 45m)
Canoe Brook

Table 9 Major Waterbodies in Livingston Township
Waterbody
Passaic River Impoundments

NJ American Water Company Reservoir #3
Butler Pond
Artificial lake
Artificial Lake
Littell’s Pond (Artificial Lake)
Canoe Brook Impoundment
Bear and Canoe Brook Impoundment
Artificial lake
Artificial Lake
Artificial lake
Artificial Lake
Artificial Lake
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Location
(Nearest Road)
Entire western boundary of
Livingston (and areas north and
south)
Baker Rd and Eisenhower
Parkway
S. Orange Ave.
Chelsea Dr.
Dickinson Ln.
(partly Millburn Twp.)
S. Ashby Ave. near Wahler Rd.
Bennington Rd.
E. Hobart Gap Rd.
Mountain Ridge Dr.
Champion Blvd.
Ross Rd.
Volker Ln.
(Mostly Millburn Twp.)
Stoneham Dr.
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Associated Stream

Acres

Passaic River

827.222

Passaic River ditch

161.691

Canoe Brook
Canoe Brook tributary
Passaic River tributary
headwater
Slough Brook tributary
headwater
Canoe Brook
Bear and Canoe Brooks
Isolated
Passaic River tributary
Isolated
Slough Brook tributary

9.335
1.327
11.317

Willow Brook tributary

0.719

0.892
2.359
7.545
0.382
1.823
0.659
5.718

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 NJ 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 Livingston’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
Livingston 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 NJ (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 Livingston 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 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 NJ 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 NJ 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. Livingston
Township does not presently contain C1 waters. (See Appendix A, Wetlands and Surface Waters
Figure). All waters within Livingston 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 the Federal Clean Water Act Section 303 (d), States are required to list the health
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status 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, which 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 2008 NJPDES list indicates there are six stormwater permits and one
surface water discharge NJPDES permit in Livingston currently on file with the NJDEP on the
Active Permit List (Table 10).
Table 10 NJDEP Active Permit (NJPDES) List for Livingston Township
NJPDES ID

Facility Name
Livingston Water Pollution
Control Facility

Discharge Location

Type of Discharge
Source
Surface Water Major
NJ0024511
81 Naylon Ave
Public
Mod
Stormwater
12 Peach Tree Hill
NJG0130397
Foster Wheeler Development
Discharge GPA
Private
Rd.
Renewal
Stormwater
NJG0135143
Saint-Gobain Abrasives Inc.
88 Naylon Ave.
Discharge GPA
Private
Renewal
Stormwater
NJG0148245
Livingston Twp.
357 S Livingston Ave
Public
Discharge GPA Mod
38 E Mount Pleasant
Surface Water GPA
NJG0155501
Exxon Facility #31310
Private
Ave.
Mod
Stormwater
Livingston Water Pollution
NJG0156779
81 Naylon Ave
Discharge GPA
Public
Control Facility
Renewal
Stormwater
Private
NJG0169595
East Coast Sanitation Inc.
117 E McClellan
Discharge GPA New
Source: NJDEP Active Permit List www.state.nj.us/dep/dwq/database.htm Last updated 1-18- 08

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 of impervious surfaces and from agricultural areas that are subject to erosion. The most
common nonpoint pollutants include solid waste/floatables, sediment; nutrients, pesticides;
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metals, road salts, petroleum hydrocarbons and pathogens. These non-point pollutants are
discussed in the contamination section (Section 4.7.1) of the Livingston Township ERI.
In addition to increased runoff, developed areas also accumulate pollutants on the land surface
from atmospheric deposition (see Air Quality Section). These pollutants are mobilized and
transported to streams during storm events. Stormwater that runs off of pavement or is stored in
detention basins is also often heated, which raises the temperature of the receiving waters. The
consequences of nonpoint source pollution result 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 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 2004 Ambient Stream Metadata). Pollution tolerant groups
include worms (Oligochaeta), midges (Simulidae), leeches (Hirudinia), and various snails
(Gastropoda). The scoring system for impairment is listed in Table 11 is based on three basic
categories: Non-Impaired (24-30), Moderately Impaired (9-21) and Severely Impaired (0-6).
Additional information on the evaluation methodology may be reviewed at the NJDEP AMNET
Standard Operating Procedure web location:
http://www.state.nj.us/dep/wms//bfbm/download/AMNET_SOP_Appendix-B.pdf
The second round of sampling of NJ 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.
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Habitat scores include four categories: Optimal (160-200), Sub-Optimal (110-159), Marginal
(60-109) and Poor (<60).
Two AMNET biological monitoring stations are located within Livingston Township with an
additional 4 stations located within the vicinity of the Township (see Table 11). All of the
samples within the vicinity of Livingston show some level of impairment. The two Passaic River
sites and the one Slough Brook site have the most severe impairment - indicating low species
diversity and higher levels of pollution tolerant species. Canoe Brook (see Appendix D, Photos A
and B) shows moderate impairment. With the exception of the Rahway River’s optimal habitat
score (182), remaining habitat evaluations are generally suboptimal or marginal within the
vicinity of Livingston Township.
Website: www.state.nj.us/dep/gis/digidownload/metadata/statewide/sde.biopts.htm
Table 11 AMNET Biological Condition of Streams Impacting Livingston Township
Stream
Name

Location

AMNET #

Previous
Impairment
Score/Rating 1

Current
Impairment
Score/Rating 2

Habitat
Score

Canoe Brook

Parsonage Hill Rd

AN0231D

No Sample

Moderate (12)

157

Canoe Brook

E. McClellen Ave.

AN0231E

No Sample

Moderate (15)

125

Passaic River

Passaic Ave.

AN0231A

No Sample

Severe (3)

100

Passaic River

Eagle Rock Ave.

AN0231

Moderate (9)

Severe (6)

84

Slough Brook

Parsonage Hill Rd.

AN0231C

No Sample

Severe (6)

141

Rahway
River

Northfield Ave

AN0192

Moderate (12)

Moderate

182

Location Notes
Millburn just below
Livingston
Northeast Livingston
Millburn upstream from
Livingston
East Hanover Morris
Co. just downstream of
Livingston
Millburn/Livingston
border
West Orange
East of Livingston

6.3.4 Federal Clean Water Act Section 303 (d)
Under the Federal Clean Water Act Section 303(d), each state in the U.S. is required to list
impaired waterbodies. New Jersey is required to list impaired waterbodies as part of the water
quality planning process in the state 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 303(d) list is divided into sublists or categories depending on the condition of the
waterbody. The categories defined by NJDEP are as follows:
Sublist 1: There is sufficient data to assess all applicable designated uses for the waterbody and
the assessment indicates full attainment for all designated uses.
Sublist 2: Waterbodies are placed on this sublist when an assessment for an individual
designated use is complete and results for that assessment indicates full attainment but other
designated uses are not assessed, assessed as non-attainment or have an approved TMDL (Total
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Maximum Daily Load). When all designated uses are assessed as full attainment, these
waterbodies will be moved to Sublist 1.
Sublist 3: Waterbodies are placed on this sublist when the designated use assessment indicated
insufficient or no data to assess the designated use.
Sublist 4: The waterbody is impaired or threatened for one or more designated uses. There are
three subcategories:
Sublist 4A. Waterbodies are placed on this sublist when the designated use is non-attaining due
to pollutants and a TMDL has been adopted in the New Jersey Register and approved by the
USEPA.
Sublist 4B. Waterbodies are placed on this sublist when the designated use is non-attaining due
to pollutants and other enforceable pollution control requirements are reasonably expected to
result in the conformance with the applicable SWQSs in the near future.
Sublist 4C. Waterbodies are placed on this sublist when the designated use is non-attaining and
the impairment is not caused by a pollutant.
Sublist 5: Designated use assessment is complete and results for the assessment indicate nonattainment.
2008 Integrated Water Quality and Monitoring Assessment Report
NJDEP Bureau of water Quality Monitoring website:
www.state.nj.us/dep/wms/bwqsa/2008_integrated_report.htm
The Clean Water Act requires that each Sublist 5 (non-attaining for pollutants) waterbody is
given a priority ranking of high (H), medium (M) or low (L) with the goal of lowering Total
Maximum Daily Load (TMDL). The prioritization process takes into account various
environmental, social and political factors. Evaluated 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 12 provides the most recent available (2008) data for water
body conditions for Sublist 5. The complete integrated list (Table 13) includes all sublists and
includes results for various categories of water use including Aquatic Life, recreational uses and
water supply.
With the exception of one unknown contaminant identified in the Canoe Brook, the Sublist 5
impairment readings within the vicinity of Livingston are related to the Passaic River. Various
contaminants include metals, total suspended solids, and various pesticides and PCB.
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Table 12 2008 303(d) Impaired Waterbodies (Sublist 5)
List for the Vicinity of Livingston Township with Priority Ranking
ID Number
River or River Section
Pollutant
06 02030103010130-01
06 02030103010130-01
06 02030103010130-01
06 02030103010140-01
06 02030103010150-01
06 02030103010150-01
06 02030103010150-01
06 02030103010150-01
06 02030103010150-01
06 02030103010160-01
06 02030103010160-01
06 02030103010170-01
06 02030103010170-01
06 02030103010170-01
06 02030103010170-01
06 02030103010170-01
06 02030103010170-01
06 02030103010170-01
06 02030103010170-01
06 02030103010180-01
06 02030103010180-01
06 02030103010180-01
06 02030103010180-01
06 02030103010180-01
06 02030103010180-01

Passaic R Upr (40d 45m to Snyder Ave)
Passaic R Upr (40d 45m to Snyder Ave)
Passaic R Upr (40d 45m to Snyder Ave)
Canoe Brook
Passaic R Upr (Columbia Rd to 40d 45m)
Passaic R Upr (Columbia Rd to 40d 45m)
Passaic R Upr (Columbia Rd to 40d 45m)
Passaic R Upr (Columbia Rd to 40d 45m)
Passaic R Upr (Columbia Rd to 40d 45m
Passaic R Upr (Hanover RR to Columbia)
Passaic R Upr (Hanover RR to Columbia)
Passaic R Upr (Rockaway to Hanover RR)
Passaic R Upr (Rockaway to Hanover RR)
Passaic R Upr (Rockaway to Hanover RR)
Passaic R Upr (Rockaway to Hanover RR)
Passaic R Upr (Rockaway to Hanover RR)
Passaic R Upr (Rockaway to Hanover RR)
Passaic R Upr (Rockaway to Hanover RR)
Passaic R Upr (Rockaway to Hanover RR)
Passaic R Upr (Pine Bk br to Rockaway)
Passaic R Upr (Pine Bk br to Rockaway)
Passaic R Upr (Pine Bk br to Rockaway)
Passaic R Upr (Pine Bk br to Rockaway)
Passaic R Upr (Pine Bk br to Rockaway)
Passaic R Upr (Pine Bk br to Rockaway

Priority

Total Suspended Solids
Arsenic
Cyanide
Cause Unknown
Dissolved Oxygen
Total Suspended Solids
Total Dissolved Solids
Arsenic
Cyanide
Total Suspended Solids
Total Dissolved Solids
Total Suspended Solids
Total Dissolved Solids
Mercury
Chlordane
PCB
DDT
DDD
DDE
Mercury
Chlordane
Arsenic
PCB
DDT
DDD

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

Table 13 2008 303d Integrated List (Sublists 1-5)
for Waters Within the Vicinity of Livingston Township
CATEGORIES AND SUBLIST NUMBER
WMA Assessment Unit ID

Assessment
Unit Name

Aquatic
Life
(Gen.)

Aquatic
Life
(Trout)

Recreation

Drinking
AgraWater
cultural
Supply
Water Supply

Industrial
Water Supply

Fish
Consumption

6 02030103010110-01

Passaic River Upr (Plainfield Rd to
Dead R)

5

N/A

4a

5

2

5

3

6 02030103010120-01

Passaic River Upr (Snyder to
Plainfield Rd)

5

N/A

4a

5

2

5

3

6 02030103010130-01

Passaic River Upr (40d 45m to
Snyder Ave)

5

N/A

4a

5

2

5

3

Canoe Brook

5

N/A

4a

2

3

2

3

6 02030103010150-01

Passaic River Upr (Columbia Rd to
40d 45m)

5

N/A

4a

5

2

5

3

6 02030103010160-01

Passaic River Upr (Hanover RR to
Columbia

5

N/A

4a

5

5

5

3

6 02030103010170-01

Passaic River Upr (Rockaway to
Hanover RR)

5

N/A

3

5

5

5

5

6 02030103010180-01

Passaic River Upr (Pine Bk br to
Rockaway)

5

N/A

4a

5

2

2

5

6 02030103010140-01
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6.4

Surface Water Quality Protection Measures

6.4.1 Riparian Corridors
Riparian corridors are natural areas along river systems that typically connect larger patches of
habitat and provide the stream or river with a buffer to disturbance. 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. In New Jersey, deforestation associated with agriculture and urban and residential
development has drastically reduced the extent of stream corridor protected by forest.
The width of the 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 (Welsch, 1991).
Under the November 2007 NJDEP Flood Hazard Area Control Act (FHACA) Rules (N.J.A.C.
7:13), the NJDEP regulates development (vegetation removal) within the vicinity of stream
corridors and within floodplains. Under the revised regulation, the protection of vegetation or
Riparian Zone extends for a distance of 50, 150 or 300 feet from the top of bank along streams
depending on several factors. A corridor of 50 foot width 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. A 300 foot width Riparian Zone has
been adopted to protect all Category 1 (C1) waters and a 150 foot riparian Zone for all waters
documented to support or that are located up to one mile upstream of documented habitat for
water-dependant endangered and threatened species. In addition to providing water quality
protection, a 150 and 300-foot width buffer will provide significantly greater benefits to aquatic
biota and other wildlife than would a narrower corridor. There are no C1 waters in the
Township. Based on the location of documented water-dependant endangered and threatened
species habitat associated with the East Orange Water Reserve (wood turtle) nearly all of the
Slough Brook much of the lower Canoe Brook downstream of Arden Road within Livingston
would be subject to a 150 riparian zone under FHACA rules. Remaining streams would have a
regulated riparian zone of 50 feet from top of bank.
Within Livingston Township, many of the Riparian Corridors are fragmented by residential
development (see Appendix A, Hydrologic Features). The noted exception to this is Passaic
River corridor, which contains larger areas of adjacent (1000+ feet) Floodplain Forest within
Livingston. The river’s forested buffer at several points does however narrow to less than 150
feet, both within Livingston and along neighboring municipalities across the river. The
floodplain forest is divided by a dense cluster of development around State Highway 10. The
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upper portions of Slough, Canoe, Cub and Bear Brooks are primarily surrounded by impervious
cover ranging from 21 to 40 %. Portions of Canoe Brook, particularly around Oakwood Road,
have adjacent areas of impervious cover in the range of 80 to 100 %. Some fragmented patches
of adjacent forest are found along all three brooks. Bear Brook, between the West
Orange/Livingston border and Northfield Avenue, has the greatest amount patches of adjacent
forest interspersed with residential development. This stream corridor section connects two
larger forested areas: East Orange Water Reserve to the southwest and South Mountain
Reservation (West Orange) to the east. The Critical Areas mapping (Appendix A, Map I)
identifies areas that have conditions such as floodplains and steep slopes where stable vegetation
is considered most essential.
6.4.2 Stormwater Management
Increases in development and impervious surfaces result in increases of stormwater runoff
quantity and velocity. The increase in quantity causes downstream areas 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, New Jersey
adopted two sets of rules in 2005 that affect stormwater management. The first set of rules is the
Phase II New Jersey Pollutant Discharge Elimination System Stormwater Regulation Program
Rule (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 storm sewer systems (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; as well as 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 design and
performance standards established in these rules have replaced the stormwater management rules
that apply to residential development under the Residential Site Improvement Standards (RSIS),
and include residential subdivisions, site plan and building permit approvals. For non-residential
development, the Stormwater Management Rules will not be applied at a local level until a
municipal ordinance is passed adopting the standards. However, if the non-residential
development requires one of the Land Use Regulation Program permits listed at N.J.A.C. 7:81.6(c), the new rules will be applied under that review.
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
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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.
Livingston Township has established clear stormwater management regulations and guidance
procedures under several chapters within the municipal code under Stormwater Control Section
of the Land Use Chapter (170-147 – 170-157). These sections include design and performance
standards; standards for major development; structural standards; runoff and recharge
calculations; stormwater plan requirements; basin safety requirements; and maintenance and
repair.
6.5

Floodplains and the Flood Hazard Area Control Act Rules

6.5.1 Flood Hazard Area Control Act Rules -Definitions
Activities in floodplains (Flood Hazard Areas) are regulated by the NJDEP under the NJ 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
Flood Hazard Area for FHACA applications. Mapping of Livingston’s floodplains (standard
100-year floodplain) based on FEMA Flood Insurance Rate Maps (FIRM) mapping is included
in Appendix A (Hydrologic Features Figure).
6.5.2 Flood Hazard Area Control Act Rules and Riparian Zones
Certain types of development activities within the Flood Hazard Area (the floodway and flood
fringe) and Riparian Zone (see below) must be authorized by a Flood Hazard Area Permit issued
by NJDEP in accordance with the NJ Flood Hazard Area Control Act (FHACA) rules. The Flood
Hazard Area Rules (N.J.A.C. 7:13) were updated and reissued in 2007. Similar to the NJDEP
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Wetlands Permit Structure, Flood Hazard Area General Permits have been created for various
activities within the Flood Hazard Area. If an activity does not fall under one of the designated
General Permits, the activity may require the application of a Flood Hazard Individual Permit,
depending on the nature and location of the proposed activity within the Flood Hazard Area. It is
important to note that Flood Hazard Area 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
flood hazard area permit application, however certain Permits-By-Rule do require a minimum 14
day notification to NJDEP prior to the start of activities.
In addition to the Flood Hazard Area, an additional regulated area referred to as the Riparian
Zone has been established under the revised rules (N.J.A.C. 7:13 - 4.1). Activities involving
vegetation clearing within the Riparian Zone are regulated and amounts of permitted clearing
have been established within the rules. The Riparian Zone exists along every regulated water
(as defined in the Flood hazard Area Rules N.J.A.C. 7:13-2.2) and includes the land and
vegetation in 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. Trout production waters and waters 1 mile upstream
from trout production waters are also subject to a 300 foot Riparian Zone. As Livingston’s
waters are all classified as Category 2 (C2) and not within the close vicinity of trout production
waters, it is not expected that the 300 foot riparian zone would apply to municipal portions of
streams.
The Riparian Zone of 150 feet is established if the water body is trout maintenance or within one
mile upstream of trout maintenance waters. All of Livingston’s streams and immediate adjacent
waters are listed as Non-trout and therefore trout maintenance would not apply to Livingston
Township. However, areas containing the habitat of critically water-dependant endangered or
threatened species or up to one mile upstream from these habitats are also subject to a 150 foot
Riparian Zone. The wood turtle is the only critically water-dependant species that would impact
riparian buffers within Livingston. As a result, sections of Bear, Cub, Slough and Canoe Brooks
and tributaries; all of which drain into wood turtle habitat in southern Livingston (see Appendix
A, Landscape Habitat Figure) would appear subject to a 150 foot regulated riparian zone under
the FHACA rules. For each project, however, an Applicability Determination (N.J.A.C.7:13-5)
under the NJDEP FHACA rules would be used to officially verify the riparian zone width.
By regulating and limiting development in the Flood Hazard Area 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
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benefits which increase 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 and the high economic value of the properties adjacent to the river and vulnerable to
flooding.
6.5.3 Livingston Flood Hazard Areas
Within Livingston, (see Appendix A, Hydrologic Features) the most sprawling FEMA Mapped
Floodplains are associated with the Passaic River. In West Essex Park and areas south of Newark
Academy in southwestern Livingston, mapped floodplains typically extend ½ to ¾ mile from the
River mainstem. Portions of lower Canoe and Slough Brooks (see Appendix D, Photo R) within
the East Orange Water Reserve also contain more expansive floodplains that are up to several
hundred feet in width. Remaining floodplain patches are primarily situated along the upper
Canoe Brook and its tributaries.
Flooding along the Passaic River has been well documented and a major issue for the region for
the past century. Since 1900, major floods in the Passaic River Basin have taken 26 lives and
cost more than $4.5 billion in total losses (USACE, 2009c). Increased residential and industrial
development in Passaic River Basin has compounded the problem as the natural vegetation
communities, which moderate flood flow through absorption of precipitation and provide
groundwater recharge, are transformed to impervious surfaces that increase stormwater runoff.
Major flood events, prompting Federal Disaster Declarations, occurred in 1968, 1971, 1972,
1975, 1984, 1992, 1999, and 2005 (USACE, 2009a).
The US Army Corps of Engineers (USACE) has attempted to curtail flood problems in the
Passaic River Basin since 1936 after a major flooding event when Congress authorized USACE
to conduct a river flood control survey (PRC, 2008); however, a comprehensive plan for the
Passaic River has not yet been implemented (USACE, 2009a). In 1987, Congress authorized a
mainstem flood mitigation plan that had at its centerpiece the development of an inlet water
diversion tunnel system. Due to environmental concerns, the inlet development has not been
advanced, and the plan has since been amended several times to include a buyout of the
Floodway of the Central Passaic River Basin and to include other non-structural measures and
studies. Among the non-structural measures included in the plan is the acquisition of 5,350 acres
of natural flood storage areas including 5,200 acres of wetlands. The Passaic Mainstream Flood
Reduction Project currently underway. This program includes the acquisition of floodplain
wetlands and other vegetated communities for flood storage within the Passaic River Basin. The
state has agreed to protect an additional 6,300 acres of floodway area. An additional 9,500 acres
(including West Essex Park) are protected as parkland, bringing the anticipated total of protected
flood storage to 21,000 acres to prevent the worsening of flood damage. Over 3,300 acres of
natural flood storage lands have been acquired to date, and acquisitions are planned to continue
(USACE, 2009b).
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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. New Jersey is now in compliance with all National Ambient Air Quality Standards
(NAAQS, 40 CFR 50), except for ozone. 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 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
(Essex County Health Department, 2006).
NJDEP indicates problems with air quality issues such as diesel emissions, ozone and air toxics
from industrial and transportation sources potentially impacting the health of 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 populous. Dr. Leonard Bielory, the Director of Asthma and Allergy Research at
the University of Medicine and Dentistry of N.J., 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 the
County (ICC, 2004).

7.1

Regional Air Quality – Criteria Pollutants

Existing ambient air quality for Criteria Pollutants in the Essex County Region was obtained
from the 2004 Air Quality Report published by the NJDEP Bureau of Air Monitoring. The 2004
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 (NO2),
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 only monitored through the
Bureau of Air Quality Monitoring Network at the New Brunswick station. 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.
Air Quality monitoring for criteria pollutants is performed by the NJDEP in six locations in
Region 2 including East Orange in Essex County. Table 14 indicates the pollutants monitored at
the region’s stations. Lead was once monitored at a station in Newark; however, it is no longer
included in the region’s monitoring stations. There have been no criteria pollutant monitoring
stations in Newark since 1994 in spite of potential PM and other potential air quality problems
within the City. The lack of air monitoring stations within Newark is a concern of the Essex
County Environmental Commission and other local organizations.
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Table 14 Criteria Pollutants monitored within the
Southern Metropolitan Reporting Region (Includes Livingston Township)
Station
County
Bayonne
Hudson
East Orange
Essex
Elizabeth
Union
Elizabeth Lab
Union
Jersey City
Hudson
Jersey City
Hudson
Firehouse
X = Tested at Station

CO
---X
X
X
X
----

SO2
X
---X
X
X
----

PM
------X
X
X
X

O3
X
----------------

NO2
X
X
---X
-------

---- = Not tested at Station

The air monitoring data is also used to characterize the general air quality within nine distinct Air
Quality Index Reporting Regions covering New Jersey. Descriptor ratings, ranging from “Good”
to “Very Unhealthy,” have been established to provide a general system of rating the regional air
quality. The NAAQS is 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”.
Livingston Township is located within Region 2, the Southern Metropolitan Reporting Region.
This region includes Essex, Hudson and Union Counties. According to the 2005 Air Quality
Report, the Southern Metropolitan Region had the fewest “good” air quality days among the nine
reporting regions of New Jersey with 167. There were 188 days within the region ranked a
“moderate” and ten days ranked as “unhealthy for sensitive groups.” Based on the NJDEP 2005
Air Quality Monitoring Report, there were no days marked as “unhealthy” or “very unhealthy”
overall within the region. There were two Daily AQI Exceedences (above 100) for Region 2 for
particulate matter in 2005: June 9 – 108 PM August 13 - Jersey City Firehouse -128 PM. Based
on a review of the criteria pollutant Air Quality data, the air quality in the Livingston’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 2005 Air Quality Report; real time monitoring station
data; multiple studies/reports concerning pollutants and air toxics, can be reviewed at NJDEP
Bureau of Air Monitoring website at www.state.nj.us/dep/airmon.
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 large
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,
Congress in 1990 directed the EPA to begin addressing 200 of these substances by developing
technology control standards (NJDEP Department of Air Monitoring).
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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
including chemical plants, factories as well as motor vehicles. In addition to being linked to
adverse health problems, VOCs contribute to the development of ground level ozone (O3).
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.
VOCs are measured at four monitoring stations within New Jersey: Chester, Elizabeth, New
Brunswick. For the Livingston ERI, data collected at the two geographically closest stations was
evaluated and included. Data from the Chester station (approx. 14 miles west) and Elizabeth lab
(approx. 7 miles southeast) from the most recent available NJDEP Bureau of Air Monitoring
Report (2005) is shown in Table 15. Between both stations, 10 VOCs were found in mean
concentrations above the accepted long-term health benchmark established by NJDEP. These
compounds include the following in micrograms per cubic meter ug/m3. Table 15 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 2005).
Table 15 Air Toxicants Exceeding Long-term Health Benchmarks
Elizabeth and Chester Lab Monitoring Stations (2005)
NJDEP
Long
term
health
Benchmark
ug/m3

Elizabeth

ug/m3

RR

Acetaldehyde
Acrylonitrile

.45
.015

5.03
0.02*

11
1.3

1.53
NL

3

Benzene
1,3 –Butadieine
Chloroform
Carbon tetrachloride
Chloromethane
Formaldehyde
Tetrachloroethylene
1,2-Dibromoethane

.13
.033
.043
.067
.56
.077
.17
0.0017

1.59
0.13
0.09*
0.55
1.31
4.69
0.31
M

12
4
2
8
2
61
1.8

0.65
M
M
0.47
1.23
2.44
M
0.01*

5

Pollutant

ug/m3

Chester

RR

7
2
32
6

M- meets standard NM- Not listed in results RR – risk ratio
* arithmetic means based on less than 50% detection in samples

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 has by many magnitudes, the highest risk ratio of the
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chemicals exceeding benchmarks at both stations. Carbon tetrachloride, benzene and
Acetaldehyde were other chemicals in high concentrations at these and the other stations within
the State.
7.2.1 Toxic Release Inventory (TRI) Facilities
TRI facilities are those facilities required to annually report toxic releases to the EPA’s Toxic
Release Inventory. Records of these releases are then put into a publicly available database. The
database provides a conservative estimate of the release amount for 500 potential toxicants for
large stationary sources within a given area (ICC, 2004). The EPA provides data on the facilities
releasing chemicals in the state of New Jersey. Although the report does not have any facilities
listed in Livingston, it does have information for facilities throughout Essex County. Most of the
TRI facilities are located in Newark (over 20). Other nearby communities including Bloomfield,
Nutley, Fairfield, Irvington, Roseland and Belleville each have one or more TRI facilities. The
bordering Morris County communities of East Hanover Township and Florham Park each have
three TRI facilities. To get Toxic Release Inventory Data for specific facilities within the State
of New Jersey, visit the EPA’s website at:
www.epa.gov/tri/tridata/tri08/national_analysis/data/indexbasic.html#h4
7.3

Diesel

Diesel exhaust is a complex mixture of compounds in gas and particle form. The particulate
matter of diesel has a central core of carbon (soot) and organic compounds, and trace elements
including sulfates, nitrates, metals and other trace elements. Particulate matter produced by
diesel engines, or diesel PM, degrades air quality and threatens public health and has been
identified as being carcinogenic. Particulate matter is the most common pollutant in Region 2
Monitored under this Program. The urban environments of Essex County are particularly subject
to particulate matter from traffic, industry and construction. Diesel machinery including 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 N.J. 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 (ECHD, 2007). 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 (ECHD, 2007). 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
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excessive vehicle idling, which contributes to unnecessary air contaminants such as soot, ozone,
and fine particulates.
The NJDEP Diesel Risk Reduction Program 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 14.8-14.10, and 7:27-32) that are
designed to cut diesel emissions through retrofitting diesel reduction units to certain equipment,
vehicle inspections, idling restrictions for school busses and other vehicles, and diesel reduction
for ships, trains planes and equipment associated with NJ ports. 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.” This standard definition is also included in the Livingston Municipal
Land Use Code under Definitions Chapter170-148.
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 and 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 passive 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 Livingston Township is depicted on the
Wetlands and Surface Water Figure in Appendix A. The mapped wetlands are based on
interpretations of 2002 color infrared 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 are intended to be used as a general planning tool.
The specific location, extent and resource value classification of wetlands is subject to case-bycase 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 requiring that an applicant for subdivision, site plan or building permit approval obtain
an LOI from NJDEP establishing the limit of wetlands and wetlands transition areas on a
property. Within Livingston, an LOI is required as part of a lot surface drainage plan as part of
site improvements (Municipal Land Use Code, Chapters 170-71). The Livingston Land Use
Code sets requirements for the delineation and appropriate displayed buffers for site stormwater
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plan approval and other similar requirements in Chapter 170. The recommendation section of
the Conservation Plan Element (Section IX) of the Master Plan (2007) recommends considering
incentives through municipal ordinance, for preservation of wetland segments of developable
properties.
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 development of more than 50%
and are less than 5,000 square feet in size. These wetlands include drainage
ditches, swales, or detention basins.
Intermediate resource value wetlands include all freshwater wetlands not defined
as exceptional or ordinary and require a 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 Livingston 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 Livingston are categorized as Freshwater 2, Non-trout
(FW2-NT) by NJDEP. Many wetland areas in Livingston Township contain State-Endangered
or Threatened wetland-dependant species or species habitat (see Appendix A, Landscape Habitat
Figure). These species are the red-shouldered hawk, barred owl and wood turtle (see Section
10). Associated wetlands would be expected to be of exceptional resource value and subject to a
150-foot regulated transition area.
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Other non-isolated wetlands in Livingston 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 Livingston’s Wetland Communities
According to 2002 Land Use data, Livingston’s NJDEP mapped wetlands include a total of
approximately 1312 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. Livingston’s
wetlands are 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).
Table 16
NJDEP Distribution of Wetland Communities in Livingston Township
Wetland Type (NJDEP defined)
Agricultural Wetland
Deciduous Wooded Wetland
Disturbed Wetland
Herbaceous Wetland
Mixed Wooded Wetland
Scrub/Shrub Wetland
Urban Wetland
Total

Acres
5.48
956.62
8.83
122.40
9.19
67.01
148.67
1318.20

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, Landscape Habitat Figure). Palustrine wetlands may be further defined by
vegetation type, hydrology source, and human influences. Livingston’s palustrine wetland types
and approximate percentage contributions are included in the Table 16.
Palustrine Deciduous Wooded Wetlands (PFO1)
Deciduous forested wetlands (see Appendix D, Photo P) are the most abundant wetland type in
Livingston Township, occupying approximately 957 acres of mapped wetlands.
The deciduous wetlands of Livingston Township are generally confined to the floodplain
corridors of the major municipal streams. Canoe and Slough Brooks in southern Livingston
(East Orange Water Supply); the Willow Brook complex in northwestern Livingston (West
Essex Park); and many portions of the Passaic River in Livingston contain some substantially
sized (1200 to 1400 feet wide) forested wetland patches (see Appendix A, Wetlands and
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Hydrologic Features). Floodplain forests extend nearly contiguously along the Passaic River in
Livingston Township; which meanders for approximately 6.4 miles and forms the western
municipal boundary. 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
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) - Within Livingston Township, there are approximately 67 acres
of scrub/shrub wetlands (see Appendix D, Photo T), the largest is associated with a series of
flood control ditches in West Essex Park and at several other smaller locations in western
Livingston Township. 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
Livingston 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).
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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 (see Appendix D, Photo T) with little or no woody species component. Within Livingston
Township, NJDEP mapping shows approximately 122 acres of palustrine emergent wetlands
dominated by herbaceous species (see Table 16). The largest expanses of herbaceous wetlands
are associated with the Passaic River floodplain in southwestern Livingston (see Appendix A,
Wetlands and Hydrologic Features). Patches of herbaceous wetland could be expected
throughout Livingston; particularly within areas of other wetland types including patches within
urban wetlands or open upland successional areas, 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).
Agricultural Wetland - Approximately 6 acres of agricultural wetlands are identified in two
locations west of Passaic Avenue in southwestern Livingston. These areas are identified as
inactive agricultural wetlands with shrub succession (see Appendix A, Wetlands and Surface
Waters). Agricultural wetlands are types of modified wetlands that have been altered by human
activities such as ditching, diking, filling, vegetation cutting or the installation of subsurface
drainage.
Urban Wetlands - Approximately 149 acres of urban wetlands are found scattered throughout
Livingston with the greatest concentration occurring in western Livingston. These wetlands, as
defined under identified under the Anderson Classification System (Anderson et.al., 1976),
would be identified as “cemetery on wetland”, “managed wetlands”, “maintained lawn
greenspaces”, or “wetlands in rights-of-way”. Utility right-of-way wetlands are the most
common urban wetlands in Livingston Township and easily identified on the mapping by their
highly linear orientation. The primary wetland rights-of-way in Livingston are associated with
(NJ Power and Light (now FirstEnergy) and PSE&G in West Essex Park and in southern
Livingston. Some modified wetlands may have some components of herbaceous wetlands or
may be lawns dominated by maintained cool season grasses. The other common urban wetlands
located within Livingston are wetlands on recreational space such as ball fields associated with
Mt. Pleasant Elementary and Middle School, Heritage Middle School or the field complex
associated with Newark Academy (see Appendix A, Wetlands and Hydrologic Features).
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Disturbed or modified Wetlands - Approximately 9 acres of wetlands in Livingston are
identified as disturbed (modified) wetlands. Other altered wetlands in Livingston that are not
listed under the Cowardin (1979) Urban or Agricultural categories 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.
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 back 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 8.5) or a flood reduction program.
8.4

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 they 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
identified within Livingston that has been observed in New Jersey foraging for amphibians near
vernal pools (Scott Angus ASGECI, Personal Communication).
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).
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 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, 2008b).

Livingston Township ERI

62

The Rutgers Center for Remote Sensing and Spatial Analysis (CRSSA) provides mapping of
potential and confirmed vernal pools throughout the State. CRSSA mapping reveals the
presence of 13 potential and no verified vernal pools within Livingston Township (see Appendix
A, Landscape Habitat Figure), all of which are situated in western Livingston primarily adjacent
to the Passaic River. Eight of these potential pools are within the northern Livingston portion of
West Essex Park. An additional four potential pools are located south of Route 10 near the
northern end of Commonwealth Reservoir Number 3. One additional potential pool is located in
southwestern Livingston near the Millburn Township boundary.
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 (Rana
sylvatica) and the spotted salamander (Ambystoma maculatum) are obligate vernal species that
have been spotted near Livingston Township along the Passaic River.
A wealth of common facultative amphibians may occupy potential vernal habitats for breeding.
Spring peepers (Pseudacris crucifer), northern gray treefrogs (Hyla concolor), green frogs (Rana
clamitans), pickerel frogs (Rana palustris), bullfrogs (Rana catesbiana) and American toad
(Bufo amaricanus) are among the species that may utilize these habitats in or around Livingston
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.
8.5

Wetland Mitigation

Wetlands, such as the modified agricultural 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,
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. Recent NJDEP wetland regulation revisions adopted in 2008 (N.J.A.C. 7:7A)
additionally require mitigation for several General Permits (see Section 8.6).
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For those required to do wetland mitigation, it may be performed onsite or offsite or 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. Livingston’s WMA, WMA 6
(Passaic Drainage) is currently served by two Wetland Mitigation Banks – Pio Costa and C + C
Builders. More information on mitigation may be acquired through the Division of Land Use
Regulation Mitigation Council webpage at the following website:
www.state.nj.us/dep/landuse/fww/mitigate/mcouncil.html. In addition, the USDA Natural
Resource Conservation Service (NRCS) can direct landowners to programs and organizations
involved with wetland mitigation/restoration.
8.6

Wetland Regulations

Since July 1, 1988 the NJDEP Bureau of Freshwater Wetlands has regulated all disturbances in
freshwater wetlands under the NJ Freshwater Wetlands Protection Act Rules (N.J.A.C. 7:7A-1.1
et seq.). Since July 1, 1989, they have regulated “transition areas” i.e. 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.
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 1000 feet of tidal
waters. The USEPA the National Marine Fisheries Service (NMFS) and the US Fish and
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.
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
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.
There are two types of permits than can be issued for wetlands disturbance: 1) General Permits
and 2) Individual Permits. General Permits may also be issued for activities in wetland transition
areas. General Permits can be granted for certain minor activities in wetlands subject to certain
conditions. There are General Permits for wetlands encroachments related to multiple 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
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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 sq. ft. 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 8.5). 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
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
9.1

Land Use/Cover Types

Land Use/Land Cover types according to NJDEP for 2002 digital GIS coverage are presented on
the Land Use/Land Cover figure in Appendix A. These cover types include Agricultural, Forest,
Wetland, Open Water, Urban, and Barren Land. 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 are summarized in Table 17 and
descriptions of the land cover are listed below (see Section 8 for Wetland Descriptions).
Table 17
Distribution of Livingston
Land Use/Land Cover Types 2002
Percent of
Type
Acres
Municipality
agriculture
22.93
0.25%
barren land
84.73
0.94%
forest
1848.99
20.45%
Urban
5533.52
61.20%
Water
234.03
2.59%
Wetlands
1317.80
14.57%
9.2

Land Use Descriptions

9.2.1 Nonvegetated Land Cover
Urban Coverage - NJDEP urban land coverage that includes a variety of land uses that include
structures, man-made impervious surfaces single family residences, multiple unit dwellings and
mobile homes. It may include mixed residential areas at varying densities. Low to medium
density residential areas comprise the majority of urban land within Livingston and are easily
identified by the house patterning or their proximity to urban centers. Urban coverage includes
all non-agricultural intensive land use, where the landscape has been altered substantially by
human activities. These areas include roads and supporting transportation structures, cemeteries,
commercial buildings, communications facilities, industrial areas, governmental facilities,
schools, maintained lawn, right-of-way, services, storm water basins, or other built up lands.
These lands may be covered by impervious surfaces and or associated patches of lawns, road
infields, etc.
NJDEP 2002 Land Use/Land Cover mapping (Appendix A) identifies the approximately 60 % of
Livingston Township as urban. The majority of central and eastern Livingston Township is
suburban residential with impervious cover ranging from 21 to 40%. Concentrated areas of
urban land with largest concentrations impervious surfaces ranging from 80 to 100% are found in
near commercial areas along portions of State Highway Route 10 and South Livingston Ave.
Barren Land Coverage - Barren Land refers to areas of land that have thin soil, sand or rocks
and a lack of vegetative cover. Vegetation in these areas, if present, is widely spaced. Barren
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land areas may be naturally occurring (such as beaches or rock faces) or as in the case of
Livingston, anthropogenic.
Barren land areas in the Livingston 2002 coverage are primarily transitional areas in which site
clearing preparation for development had begun at the time of the image capture. It appears that
these are primarily associated with new residential developments within Livingston Township.
Lands containing quarries and extractive mining are also classified as barren land under the
Cowardin classification system. Livingston has one extractive mining area mapped as barren
land near Northfield Avenue and Scotland Rd in central Livingston. This area has since become
the Hillside Heights housing development.
9.2.2

Upland Vegetation Covering and Agriculture

Deciduous Forest - According to NJDEP 2002 Land Use/Land Cover Data indicates that the
majority of forest coverage in Livingston is upland deciduous forest coverage with greater than
50% crown closure, occupying approximately 1506 acres within the municipality (see Table 18).
These forests are spread throughout the municipality, and often in isolated patches typically
under 10 hectares (ha) (see Appendix A, Forest Areas). Many of the 10 ha forested areas in the
south and west of the municipality are interspersed with wetland forests associated with the
Passaic River and its tributaries. These larger tracts are particularly important for forest breeding
bird species (see Section 10). Examples of this forest type in Livingston Township occur in East
Hills Park, East Orange Water Reserve, Riker’s Hill Art Park and adjacent to the western shore
of the Commonwealth Water Reservoir.
The upland deciduous forests of Livingston are mixed oak with varying numbers of red oak
(Quercus rubra), white oak (Quercus alba), and black oak (Quercus velutina). Typically 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), and black birch (Betula lenta) black cherry (Prunus serotina).
Dominant understory shrubs and vines in these forests include maple–leaved viburnum,
(Viburnum acerifolium), arrowwood (Viburnum dentatum), pinxter flower (Rhododendron
periclymenoides), mountain laurel (Calmia latifolia), black huckleberry (Gaylussacia baccata)
and Virginia creeper (Parthenocissus quinquefolia).
Common herbaceous species within the forest floor 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 (see Appendix D, Photo F) and other species. 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
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and vines may include Norway maple (Acer platinoidies) tree-of-heaven (Ailanthus altisimma),
Japanese barberry (Berbreis thumbergii), multiflora rose (Rosa multiflora), Asiatic birttersweet
(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 - see
Appendix D, Photo F), Japanese knotweed (Polygonum cuspidatum) and garlic mustard (Allaria
petiolata).
Coniferous Forest - The 2002 Land Use Land Cover mapping shows approximately 100 acres
of coniferous or mixed coniferous-deciduous forest of varying crown closures within Livingston.
Within Livingston Township, these forest areas are typically small patches embedded within
larger areas of deciduous forest (see Appendix A, Forest Areas Figure). These forest areas may
be small patches of planted coniferous stands comprised of various species. Species that may be
included in these stands are Norway spruce, and other Picea species, white pine (Pinus strobus),
Scotch pine, hemlock (Tsuga canadensis), or mature stands of Eastern red cedar (Juniperus
virginiana). Within East Orange Water Reserve, these stands often appear to be dense stands of
Picea species. These conifer stands are sometimes planted for wildlife enhancement or as a wind
break. 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 (identified in East Orange Water Reserve) and other raptors (see Section 10,
Endangered and Threatened Species).
Upland Brushland/Shrubland - NJDEP 2002 identifies approximately 78 acres in Livingston
Township as brushland/scrubland uplands (see Table 18). This shrubland is part of the
successional fields of Becker Park. Additional small areas containing this vegetation are likely to
occur within the municipality. Generally these areas are 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 below).
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
oldfield (less than 25% brush covered), brushland or shrubland. If not mowed, burned,
overgrazed (via 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, nodding foxtail, yellow foxtail, wintercress, large
crabgrass, wild carrot, horseweed and common mullein. 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
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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 (Prunus
serotina), 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.
Common successional exotic invasives (see discussion below) in this community include
Phragmites, autumn olive (Elaeagnus umbellata), Multiflora rose (Rosa multiflora), wineberry,
Japanese honeysuckle, Canada thistle (Cirsium arvense) and porcelainberry.
Table 18 General Forest Types of Livingston Township
Forest Type
Brushland / Shrubland
Coniferous Forest (>50% Crown Closure)
Coniferous Forest (10-50% Crown Closure)
Deciduous Forest (>50% Crown Closure)
Deciduous Forest (10-50% Crown Closure)
Deciduous Wooded Wetland
Mixed Forest (>50% Coniferous >50% Crown Closure)
Mixed Forest (>50% Coniferous 10-50% Crown Closure
Mixed Forest (>50% Deciduous >50% Crown Closure)
Mixed Forest (>50% Deciduous 10-50% Crown Closure)
Mixed Forested Wetland
Scrub/Shrub Wetland
TOTAL

Summary of Acres
78.15
32.25
5.49
1505.56
164.54
956.62
18.28
5.64
31.15
7.93
9.19
67.01
2881.81

Agricultural Coverage - Agricultural land comprises approximately 23 acres or just 0.25% of
Livingston’s land cover under the 2002 NJDEP Land Use/Land Cover data. Agricultural land is
limited to several small clustered parcels listed as cropland or pastureland near the western part
of the East Orange Water Reserve in Livingston (see Appendix A, Land Use/Land Cover). In
addition to row crop agricultural land, these areas may be livestock pasture, or
abandoned/inactive cropland that has not been used for active agriculture in recent history. These
fallow farmlands may be dominated by a mixture of planted or naturally occurring grasses and
forbs such as Solidago spp. Such areas may be in succession and typically have a woody plant
component. If woody succession continues, the land may later be reclassified as of old field,
brushland or shrubland depending on the level of shrub cover.
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9.2.3

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
(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 NJ invasive species which are expected to occur in Livingston. Although many
more invasive plants may be present, these species are among the most widespread and
problematic to native ecosystems in the region.
The NJ Invasive Species Council has recently released the NJ 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 Livingston.
Information was provided from an Overview of nonindegenous Plant Species in New Jersey
(Snyder and Kaufman (NJDEP), 2004) unless otherwise sourced.
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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.
Multiflora Rose (Rosa multiflora – Asia) - 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.
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.
Japanese Stiltgrass (Allelia (Microstegium) viminea –Asia, Appendix D, Photo F) - 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.
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 umbellata - 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.
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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
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 the State.
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 also 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 N.J. 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 U.S., 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.
(NJDEP, 2006).
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
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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.
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) - Not yet 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 overtop 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 Livingston 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, grasslands and shrubland or brushland. Exotic species likely make up
a substantial component of each of these communities.
Appendix B of this ERI includes two plant lists collected from local field trips associated with
the New York based Torrey Botanical Society members. The lists are compiled from field
observations at West Essex Park (1996) and field observations at South Mountain Reservation
(2000). The list contains a diverse list of species found in forests and fields. Many of the species
included here are typical of northern New Jersey vegetation communities. The West Essex Park
list has a concentration of floodplain and wetland species, while the South Mountain Reservation
list is more diverse and contains a number of additional species that are generally found in
upland forests and clearings. Species not native to the region are marked as exotic species (E) on
the list.
9.3
Open Space
Livingston’s officials and residents have demonstrated a commitment to preserving open space
within their municipality. In 2002, Livingston established, through public referendum, a
Municipal Open Space, Recreation, Farmland and Historic Preservation Trust Fund derived from
the municipal general capital fund. An Open Space Trust Committee of seven residents was also
established at this time to advise the Township Council about the purchase and preservation of

Livingston Township ERI

73

open space, easements, and historic properties for purposes of conservation, recreation and
preservation.
The Recreation and Parks Plan Element (Section VIII) of the Livingston Master Plan establishes
three broad goals related to the preservation of land for conservation and recreational open space.
These goals are as follows:
1. Expand and improve the Township’s parks, and both passive and active recreational facilities.
2. Create a system of multi-use trails within the Township.
3. Encourage improvement and increased utilization of County and State parks within the
Township.
The Recreation and Parks Element of the Master Plan, in conjunction with the Historic and
Conservation Elements (Master Plan Sections IX and XI respectively) are considered the “Open
Space and Recreation Plan for the Township of Livingston, County of Essex.”
Livingston Township contains a total of 229.60 acres of developed or partially developed
municipally-owned open space; 203.77 acres of wholly undeveloped municipally–owned open
space; and 414 acres of county-owned open space. An additional 1,450 acres (16% of the total
Township area) are occupied by the East Orange Water Reserve. This land is zoned as a Water
Resource Conservation District (Master Plan Recreation and Parks Plan Element, Section VIII).
Appendix C of this report contains a full list of these municipal open space properties including
block and lot and acreages. This information was derived from the 2009 Recreation and Open
Space Inventory (ROSI) prepared for NJDEP Green Acres, and from Personal Communication
(2010) through the Livingston Township Environmental Commission
The following descriptions are of the major open space and preserved natural areas within
Livingston Township (see Appendix A, Map F), most of which are regularly accessible to the
public. Most general park descriptions are derived from Livingston’s Outdoor Treasures, an
open space brochure and map compiled by the Livingston Environmental Commission and the
Livingston Open Space Trust Fund Committee. The brochure is available through the
Livingston municipal website at http://www.livingstonnj.org/outdoortreasures4-05.pdf.
West Essex Park - West Essex Park is a 1360 acre complex of primarily deciduous wetland
forest associated with the Passaic River floodplain and emergent and scrub shrub wetland (see
Appendix B, for a tree list) found along six miles of the river in West Caldwell, Fairfield,
Roseland, and Livingston. The park is a county-owned facility purchased in 1955. Portions of the
park within Livingston extend from the northern border in Livingston, south to southward to just
below South Orange Avenue.
West Essex Park is part of the 34 square mile Passaic Meadows wetland complex. Once part of a
massive glacial lake; the Passaic Meadows complex contains sprawling wetland forest, emergent
and scrub shrub wetlands that supports threatened and endangered plant and animal species.
Although NJDEP does not indicate that any endangered or threatened species are contained
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within the Livingston Portions of West Essex Park; the connection to these larger wetland
parcels is particularly important to wildlife movement, particularly migratory bird species (see
Section 10). Habitat for eastern box turtle and the great blue heron, two State Special Concern
species, have been identified within the Livingston Township parcels of West Essex Park.
West Essex Park is popular for recreational uses such as birdwatching, hiking, fishing and
canoeing. It contains multiple interpretative trails including the Cedar Ridge and, canoe and
fishing access points, and the Essex County Environmental Center in Roseland Borough.
Canoe Brook Forest Complex/East Orange Water Reserve - The water reserve is a 2300 acre
forest complex located in southern Livingston Township, Millburn Township and Florham Park
Borough (Morris County). Approximately 1,450 acres of this reserve located within Livingston
(approximately of 16% of the municipality) is zoned as a Water Resource Conservation District
(WRCD). An additional 367 acres within Livingston Township owned by NJ American Water
Company are proposed to be zoned as WRCD. 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
and there are scattered small stands of pine and possibly (Picea sp.) are located throughout its
forests in Livingston. The reserve incorporates the lower Slough and Canoe Brooks, and the
Canoe Brook Reservoir in Millburn Township. 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 20th century.
In addition to supporting a variety of neotropical migrants, the reserve contains virtually all of
Livingston’s endangered and threatened species habitat. NJDEP Landscape mapping identifies
habitat for four state endangered and threatened bird species: The red-headed woodpecker,
barred owl, red-shouldered hawk and the long-eared owl (see Section 10.3) within its boundaries.
The reservoir located on the site (Millburn Township) is a key location for wintering waterfowl.
This complex is also mapped as wood turtle habitat by Landscape Mapping; however, there have
been no recent (20 + years) records of the species (B. Zarate, 2006. personal communication) in
the area. 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.
Memorial Park - Memorial park is a municipally owned park located in central Livingston and
consisting of over 25 acres of deciduous upland and wetland forest near the headwaters of
Slough Brook. The park contains a ¼ mile interpretative trail that follows a section of the brook
and a small pond with fishing access (Littell’s Pond – see Appendix D, Photo C). The wooded
areas contains the10 acre Livingston Nature Preserve established in 1976. The park also contains
the 9-11 Living Memorial Garden, a garden dedicated to Livingston residents and others who
lost their lives on September 11th.
East Hills Park - East Hills Park is a 55 acre municipally-owned park located on Shrewsbury
Drive in eastern Livingston. The park primarily contains upland deciduous forest with some
patches of wooded wetlands (see Appendix D, Photo S). The park also contains a dog park and a
1.5 mile fitness trail with stations. Nearly the entire park is listed as Rank 2 forest habitat for
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great blue heron. This park within the vicinity of the South Mountain Reservation and meets the
10 hectare (24.7 acre) forest core habitat threshold. As a result, it would be expected to host a
number of forest interior breeding and migratory bird species and potentially have among the
greatest ecological value of Livingston’s municipal parks.
Riker Hill Complex (Dinosaur Park/Becker Park/Riker Hill Art Park) - The county-owned
Riker Hill Complex is comprised of three interconnected parks: the 16 acre Kidde Dinosaur Park
(Roseland), the 42 acre Riker Hill Art Park (Livingston) and the 147 acre Becker Park (primarily
Roseland, some within Livingston) off of Eagle Rock Avenue. The Kidde Dinosaur Park is well
known for its dinosaur footprints and other fossils, and is closed to the public. The largest
portion of the Riker Hill Complex, the Becker Tract, was the Becker dairy and crop farm in the
early 20th century and is now primarily a late successional upland forest with some mid and early
successional scrub shrub/old field habitats (see Section 9.2). Boyle (1986) notes this portion of
Becker tract as being an excellent birding location for open field migrants. Becker Park also
contains a section of Foulerton Brook, which originates near Livingston’s northern border. The
Riker Hill Art Park is a complex of buildings and forested areas that was formerly a US Army
Nike Missile Base. The onsite buildings provide work areas for artists and craftsmen; and the
park is filled with outdoor sculptures. Interpretive trails connect Becker and Riker Hill Parks. A
portion of the Lenape Trail, part of the Liberty–Water Gap Trail (between Liberty State Park
and the Delaware Water Gap) passes through Becker Park.
Prospect Park Biking and Hiking Trails - These trails are surrounded by 29 acres of steep
Riparian forest associated with Canoe Brook (see Appendix D, Photos O and P). It would be
expected that some of the adjacent forest would act as a migratory corridor for wildlife.
Newark Academy Woods (Appendix D, Photo Q) - The academy owns a large section of land
adjacent to West Essex Park that contains a two-mile marked interpretive trail utilized for
environmental education purposes by the school. The grounds are open to the public when
school is not in session.
Additional accessible areas of wooded open space are found in several locations throughout
Livingston. These areas include Okner Parkway, which provides access to West Essex Park;
Vere Terrace, which includes 5 acres along the eastern bank of Canoe Brook near
the intersection of Livingston Avenue and Wilson Terrace; and 30 acre Northland Park, which
consists of undeveloped woodland adjacent to a variety of recreational facilities.
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10.0

WILDLIFE
10.1

Fisheries

The natural freshwater fishery of Livingston Township is referred to as a warmwater fishery –
characterized by species more tolerant of slightly warmer water with lower oxygen levels.
Included in Table 19 is a list of the primarily warmwater species that have been identified in four
stream locations near Livingston: Passaic River, Deepavaal Brook, Third River, and Troy Brook.
Additional species information has been provided by the NJDEP Bureau of Freshwater Fisheries.
Large or predatory fish within the Passaic River include largemouth bass (Micropterus
salmoides), yellow perch (Perca flavescens), channel catfish Ictalurus punctatus (stocked) and
common carp (Cyprinus carpio) (USACE, 2004). Portions of the Passaic River were also
stocked with Northern Pike in 2004.
While the streams of Livingston are all listed as non-trout; brook trout, brown trout, and rainbow
trout, have been stocked in waterbodies NJDEP at locations near Livingston including Diamond
Mill Pond and West Branch Rahway River. Channel catfish have also been stocked in waters
within Essex County.
No anadromous species or ocean migrant species that spawn inshore (Alosa spp. herring or
striped bass (Morone saxtilis) are located in Livingston. One catadromous (moving from
freshwater to ocean to breed) species, the American eel, occurs within the waters of Livingston
Township. Although portions of the lower Passaic River support anadromous species, they
would not be currently expected to occur in the Passaic River near Livingston 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) conducted FIBI studies in
New Jersey’s streams and water bodies for the years 2000 through 2006. 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” (3744) or “excellent” (45-50). Results of stream testing within the vicinity of Livingston are listed in
Table 20.
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Table 19 List of Fish Identified Near Livingston (Various NJDEP Studies)
Common Name
Latin
Location
Pumpkinseed sunfish
P,T, Th, D
Lepomis gibbosis
Green sunfish
P, T, Th, D
Lepomis cyanellus
Bluegill
T, D
Lepomis gibbosus
Largemouth bass
P, Th, D, X
Micropterus salmoides
Eastern mudminnow
D
Umbra pygmaea
Tesselated darter
P, T, Th, D,X
Etheostoma olmstedi
Redfin pickerel
D
Esox americanus
Yellow bullhead
D, X
Ameiurus natalis
White sucker
P, T, Th, D, X
Catostomous commersoni
Banded killifish
P, D, X
Fundulus diaphanus
Fathead minnow
D, X
Pimephales promelas
E.silvery minnow
X
Hybognathus regius
Mummichog
Th, D
Fundulus heteroclitus
Blacknose dace
P, T, Th, X
Rhinichthys atratulus
Longnose dace
X
Rhinichthys cataractae
Common shiner
X
Notropis cornutus
Golden shiner
P, X
Notemigonus crysoleucas
Satinfin shiner
P,X
Cyprinella analostana
Spottail shiner
P,X
Notropis budsonius
Brown bullhead
P, X
Ameiurus nebulosus
American eel
P, X
Anguilla rostrata
Redbreast sunfish
P
Lepomis auritus
Black crappie
P, T, X
Pomoxis nigromaculatus
Northern pike
T
Esox lucius
Creek chub
T
Semotilus atromaculatus
Redfin pickerel
TX
Esox americanus americanus
Chain pickerel
X
Esox niger
Common carp
X
Cyprinus carpio
Goldfish
X
Carassius auratus
P Passaic River, Chatham Borough (1980)
D Deepavaal Brook IBI 1044, Fairfield (2002)
Th Third River IBI 1043, Bloomfield (2002)
T Troy Brook, IBI 1069 Parsippany, Morris County1069 (2003)
X species occurance confirmed by Sean Crouse of the NJDEP Bureau of Freshwater Fisheries
(Personal Communication, 2009). These species were identified in one or more of the following
locations Orange Reservoir, W/Br Rahway River, Diamond Mill Pond, Orange Reservoir, Canoe
Brook, and the local area of the Passaic River.
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Table 20 Fish Index of Biotic Integrity - Streams near Livingston (2000-2005)
FIBI ID/Name
Date (s)
Location
Rating Score
1044 Deepaaval
2002
Daniel Rd, Fairfield, Essex Co
36
Fair
1043 Third River
2002
W. Passaic Av, Bloomfield
36
Fair
1069 Troy Brook
2003
Beaverwyck, Rd Parsippany, Morris Co
36
Fair
1020 Rahway
2000/2005 Kenilworth Blvd, Cranford, Union Co.
34/26
Fair/Poor
1042 Elizabeth River 2002
North Ave Hillside, Union Co.
26
Poor

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 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.).
State listed endangered and threatened wildlife species in Livingston that are dependent upon
wetlands can have increased protection to their wetland habitat under the Freshwater Wetlands
Protection Act Rules. 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
exceptional resource value (N.J.A.C. 7:7A-2.4(b)2) and is given a standard transition area width
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of 150 feet (N.J.A.C. 7:7A-2.4(d)). More stringent review of wetland permit applications is also
performed. The NJ Flood Hazard Area Control Act 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 Section 8.1).
10.3

Endangered and Threatened Species within Livingston

The New Jersey Natural Heritage Program (NJNHP) (Appendix C), NJ Landscape Project
mapping (Appendix A, Habitat Figure) and U.S. Fish and Wildlife Service (FWS) 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 two State Special Concern Species. The U.S. Fish and Wildlife
Service website lists Federally-listed Endangered Indiana bat (Myotis sodalis) as extant within
Livingston Township. NJDEP identified one rare plant, the pawpaw tree (Asimina triloba) as
occurring within the vicinity of Livingston Township (Appendix C). Livingston’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 NJ 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 Livingston
Landscape Habitat Figure 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:
Rank 2:
Rank 1:

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.
Presence of one or more occurrence of 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.

Landscape mapping also includes a separate layer exclusively for wood turtle (Glyptemys
insculpta), which has been identified in southern Livingston.
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 publicly-
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owned 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.
Livingston contains Rank 2 through Rank 4 habitats of upland and wetland forest, grassland and
emergent wetland (see Appendix A, Landscape Habitat Figure). Most Rank 2 wetland habitats in
Livingston are triggered by the presence of Great Blue Heron, a NJ State Special Concern
breeding species (see Section 10.5). Small Rank 2 forest patches and similar habitats are
scattered throughout the municipality and also are contained within portions of West Essex Park.
A large patch of Rank 3 forested wetland habitat in West Essex Park is triggered by the potential
presence of barred owl (Section 10.5). Remaining 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. State-threatened red-headed woodpecker, barred owl, long-eared owl and the
State-endangered red-shouldered hawk are among the listed species potentially occurring in the
reserve. Portions of the reserve in Livingston are also overlaid by documented State-threatened
wood turtle habitat. The grassland habitat identified as Rank 2 within Livingston is related to the
presence of Eastern box turtles. Table 21 identifies rare, threatened and endangered species that
are identified through the Natural Heritage Database, the Landscape Project and US fish and
wildlife service.
Table 21 Identified Threatened and Endangered Species documented in or within
the vicinity of Livingston Township
Documentation
Common Name
Scientific Name
Status
Source
Barred Owl
T
NJDEP Landscape, NHP
Strix varia
Red-shouldered Hawk
T, E (breeding) NJDEP Landscape, NHP
Buteo lineatus
Great Blue Heron
SC (breeding) NJDEP Landscape, NHP
Ardea herodias
Red-headed Woodpecker
T
NJDEP Landscape, NHP
Melanerpes erythrocephalus
Wood Turtle
T
NJDEP Landscape, NHP
Glyptemys insculpta
Eastern Box Turtle
SC
NJDEP Landscape, NHP
Terrapine carolina
Long-eared owl
T
NJDEP Landscape, NHP
Asio otus
Indiana bat
SE, LE
USFWS
Myotis sodalis
Pawpaw tree
E
NHP
Asimina triloba
E = State endangered; T = State threatened; LE = Federally-listed endangered
SC; Species of Special Concern; NJAUD+ Identified as breeder by NJ Audubon (Scherman –Hoffman)
NHP – NJDEP Natural Heritage Program Data

10.5

Livingston’s Endangered and Threatened Species Descriptions

Red-shouldered Hawk
Red shouldered hawks are medium-sized hawks of the 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). Red-shouldered
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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.
Wood Turtle
Wood turtles are a highly terrestrial turtle and utilize a variety of habitats including open or
forested floodplains, wet meadows and forested wetlands with emergent or shrubby vegetation
and streams and creeks. Although wood turtle activity often occurs in wooded and marshy
stream corridors, turtles may travel well into a variety of atypical upland areas including
woodlots, meadows and agricultural fields, particularly after warm spring and summer rains. In
addition to berries, mushrooms and green plants, these omnivorous turtles feed on a variety of
small animals including fish, frogs, tadpoles, soft bodied invertebrates and carrion (Beans and
Niles, 2003).
Wood turtle wetland habitats are often associated with streams over 10 feet in width and at least
one foot deep, which they utilize for mating and hibernating. Hibernacula occur directly within
streams, often in an undercut stream bank with a submerged root system. In the spring, wood
turtles lay eggs in uplands adjacent to their wetland habitats in areas typically containing loose
sand or dirt. Upland habitats required for breeding must be considered when determining the full
habitat requirements for this species (NJDEP, 2008b).
The wood turtle is highly dependent on high quality riparian habitats. Habitat loss and stream
degradation from development has significantly reduced wood turtle populations in New Jersey
and the species was listed as threatened by the NJ Division of Fish and Wildlife in 1979.
Although considered globally stable, several northeastern states have reported wood turtle
population declines and the effects of predation and disturbance on the turtle’s reproductive
success and juvenile mortality remain a concern in New Jersey (Beans and Niles, 2003).
NJDEP Landscape Project mapping identifies wood turtle habitat along the lower portions of the
Canoe, Slough and Bear Brooks near the East Orange Water Reserve in Livingston. This turtle
is sensitive to forest corridor fragmentation and river degradation. The most recent occurrences
of this species in the vicinity of Livingston are from the early 1980s (Brian Zarate, Personal
Communication).
Barred Owl
Similar to red-shouldered hawks, barred owls require large tracts of undisturbed often wetland
forest dominated by mature and old growth stands and high canopy cover (Bosakowski et al.
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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 (NJDEP, 2002). The barred owl resides in forests and demonstrates longterm site fidelity in areas that remained undisturbed (Bent 1938, Bosakowski et al. 1987).
NJDEP Landscape Mapping identifies two major areas of habitat for Barred owl in Livingston
the Forests of the East Orange Water Supply in southern Livingston and the wetland forests of
West Essex Park complex in northern Livingston.
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. Upland
forest patches east of John F. Kennedy Parkway are identified by NJDEP Landscape Mapping in
particular. 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 and collisions with automobiles (Bull, 1964).
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Eastern box turtle
Box turtles are considered the most terrestrial of New Jersey’s turtle species. They are typically
found in a variety of forests and open areas such as meadows. They may also be found in old
fields, emergent and shrub wetlands and along riparian corridors. Box turtles are omnivores,
feeding on berries, mushrooms, worms, insects and other invertebrates and occasionally carrion.
These once extremely common turtles have declined throughout New Jersey significantly due to
loss of habitat and habitat fragmentation, automobile kills, and diseases introduced from the pet
trade. They are extremely long-lived (150 years) and non-breeding or released individuals are
known to persist in an area. Box turtles are identified in some of Livingston’s forest and
grassland habitats, particularly near West Essex Park (see Appendix A, Landscape Habitat
Figure). Box turtles are the most terrestrial of our turtles they may also be observed crossing
roads, in yards, along cleared rights-of-way and other areas considered atypical habitat. Properly
installed silt fencing used around construction sites, particularly those adjacent to forested
habitat, may reduce the probability of low mobility species such as box turtles from being injured
during projects.
Great Blue Heron
This largest North American member of the heron family reaches a length of 46 inches and a
wingspan of 72 inches. Adult coloration includes a bluish–gray back and shoulders with black
primaries, a tan-gray neck and whitish face with a narrow black stripe and plume. This distinct
bird is commonly seen foraging in a variety of freshwater and brackish habitats that include slow
moving rivers, ponds, lakes, marshes and swamps. The heron may forage up to 18 miles from a
colony, but generally forage within 1 to 3 miles of the colony (Short and Cooper, 1985; Butler
1995). Great blue herons are generalist feeders that consume a variety of prey including fish,
frogs, small turtles, crayfish and; on occasion, small mammals such as young muskrats and
ducklings.
Preferred nesting habitat includes relatively isolated wooded swamps or upland islands
surrounded by wetlands or waters (Butler, 1992). Great blue herons nest in colonies of up to 100
nests within trees typically 30 to 70 feet above ground (up to 90 feet above ground). Colonies are
typically located on edges of marshes, open wetlands and other water bodies (Andrle and Carroll,
1988). Great blue herons have recovered and are common in New Jersey; however, colonies are
sensitive to human disturbance (Parker, 1980; English 1978). Nesting usually occurs in trees, but
may also nest in shrubs, man-made structures and nest platforms (Butler, 1992; Scharf, 1991).
Tree species utilized for nesting include ash (Fraxinus spp.), birch (Betula spp.), maple (Acer
spp.), elm (Ulmus spp.), hickory (Carya spp.), oaks (Quercus spp.), and aspen (Populus spp.)
(Scharf, 1991).
Pawpaw Tree
This unique tree is the only listed plant identified by the NHP as occurring within the vicinity of
Livingston. It is a deciduous tree and a member of the custard apple family that may reach a
height of approximately 30 feet. The pawpaw leaves are lancolate and spirally arranged. It
produces small fetid red flowers and an edible fruit that ranges from 5 to 15 cm in length. The
consistency and flavor of pawpaw fruit is thought to resemble bananas; hence the nicknames
West Virginia or Kentucky banana. The pawpaw prefers rich bottomland forests with soils that
are not water-logged.
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Federally-listed Species
Livingston may be subject to some restrictions for one Federally-listed species, the Indiana bat
(Myotis sodalis- Federally endangered). The species and associated USFWS regulations are
briefly described below. For more information on bog turtle/Indiana bat restrictions and
guidance, contact the New Jersey office of the U.S. Fish and Wildlife Service.
Indiana Bat
Between April and August, Indiana bats inhabit upland forests, floodplains and riparian forests
of northern New Jersey. The bats roost under loose bark of forest trees during the day. Dead
trees or trees with flaky bark such as the shagbark hickory are of particular importance for
summer roosting habitat. Other important tree species include bitternut and pignut hickories,
sycamore, red oak, white oak, sugar maple, white ash, and cottonwood. 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.
At night in the summer, Indiana bats forage for insects around streams, lakes and reservoirs.
Natural riparian clearings and trees in the riparian floodplains are a particularly important part of
the foraging habitat. Other forage areas include above the forest canopy, over early successional
clearings, over croplands, pasture and other agricultural areas.
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. From 1975 to 1995, the Indiana bat population dropped from more than
120,000 to approximately 20,000 individuals (USFWS, 2001). 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, white-nose syndrome, was identified in a cave in Albany, New York. The
syndrome, named for the white deposits that may be observed on the noses of infected bats, has
killed approximately 400,000 cave-dwelling bats since then. Affected species include tricolored, northern long-eared, big brown, small-footed and Indiana bats (USFWS, 2009).
USFWS Indiana bat maternal summer roosting occurs close to Livingston 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.
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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 (Thiollay, 1988; 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 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 (see Appendix D, Photo D) 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 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).
Livingston 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, Livingston 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, 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 just southeast of Livingston (Boyle, 1986). Other locations are well
known as observation points for migratory raptors. Livingston’s lowland forests and marshes to
including West Essex Park are part of a massive wetland complex referred to as Passaic
Meadows (USFWS, 1997). The Passaic Meadows complex includes vast marshes and wetland
forests northwest of Livingston that contain a wide variety of rare and common amphibians,
migrant and nesting birds and unique Lepidoptera (butterflies and moths) and Odenata
(dragonflies and damselflies).
Livingston’s smaller and fragmented patches of wetland and upland forest are situated
throughout the municipality between these two larger habitat complexes. Most of the habitat
patches dispersed throughout Livingston’s suburbs are below the 10 hectare core forest
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threshold. East Hills Park, West Essex Park, and East Orange Water Reserve, are the examples
forest core habitats within Livingston. Within Livingston, 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 (see Appendix D, Photo O) 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. In this vein, many urban areas near Livingston 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
Livingston 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. The checklist of terrestrial vertebrate species potentially
occurring within Livingston Township (Appendix B) utilizes data from the 2008 South Mountain
Bioblitz and several other sources.
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. US Fish and
Wildlife Service and other agencies and organizations typically utilize migratory bird data in
determining management and preservation strategies on their managed properties (USFWS).
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 (PIF
USFWS).
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.
Forest interior species that may breed in or near Livingston’s woodlands include wood thrush,
ovenbird, veery, great-crested flycatcher, red-eyed vireo, scarlet tanager and Baltimore oriole.
Other significant breeding species identified near Livingston include Northern catbird, Northern
waterthrush; worm eating, hooded, Kentucky and Canada warblers; and the Acadian flycatcher
(Boyle, 1986). Early or mid-successional habitat breeders such as American woodcock, willow
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flycatcher, yellow warbler, and indigo bunting may breed within the vicinity of Livingston.
Successional habitats such as those associated with Becker Farm and successional areas within
the East Orange Water Reserve 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). As part of a standard habitat assessment,
municipally-owned or private forested tracts within Livingston Township could be surveyed for
forest interior bird species (in the 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 wetland marshes, shrub swamp and open water of western Livingston would be expected to
support a variety of significant common open water, waterfowl and waterbird species such as
green-backed heron, great egret, Virginia rail, belted kingfisher, and wood duck. November
aerial waterfowl surveys of the Passaic Meadows average over 5,000 birds. Dominant species
include Canada goose, mallard, and American black duck with lesser numbers of green-winged
teal, ring-necked duck (Aythya collaris), and American widgeon (Anas americana) (USFWS,
1997). Mid-winter (January) aerial survey data of the Passaic Meadows area average nearly
1,000 Canada geese and lesser numbers of mallard, scaup (Aythya spp.), American black duck,
hooded merganser, and common merganser (Mergus merganser) (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 8.4 ), such as the wood frog (Rana sylvestris) and
possibly spotted salamander, and other facultative amphibians including bullfrogs (Rana
catesbiana), pickerel frogs (Rana palustris), green frogs (Rana clamitans), northern gray
treefrogs (Hyla versicolor) and spring peepers (Pseudacris crucifer) are likely to occur within
Livingston.
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 consumers underutilized by
larger vertebrates. As a result of their unique ecological niche, this inconspicuous salamander
comprises the majority of vertebrate biomass in many Northeastern forests (Burton and Likens
1975, others). 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 1975a, Hairston 1987, Wyman 1998).
Highly terrestrial forest salamanders likely to occur within Livingston include aforementioned
red-backed and possibly slimy salamander (Plethodon glutinosus). Both of these species were
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identified in the 2008 South Mountain 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 Livingston.
In addition to the presence of the Special Concern box turtle (Terrapine carolina) and the
potential occurrence of the State-threatened wood turtle; a variety of common turtles including
the eastern painted turtle (Chrysemys picta), snapping turtle (Chelydra serpentina), and musk
turtle (Sternotherus odoratus) would be expected in Livingston. 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 Livingston 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), coyote (Canis
latrans) and mustelids including mink (Mustela vison), long-tailed weasel (Mustela frenata) and
river otter (Lutra canadensis). In addition to the endangered Indiana bat, several additional bat
species including red bat (Lasiurus borealis), big brown bat (Eptesicus fuscus), little brown bat
(Myotis lucifugus), long–eared bat (Plecotus auritus), and the Eastern pipistrelle (Perimyotis
subflavus) may occur within Livingston Township.
10.8 Nuisance Wildlife Impacts
Overpopulations of certain species of opportunistic native and non-native wildlife species create
ecological, economic or quality of life issues for Livingston Township. There are several nonnative bird species identified in New Jersey as invasive; however, certain species are widespread
and would be expected to contribute to ecological impacts in Livingston Township. European
starlings and house sparrows 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. In
the last two decades, some Canada goose populations have become residential and remain in
New Jersey throughout the breeding season. Goose feces in addition to being unsightly and
presenting potential health and quality of life issues, 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 NJ Division of
Fish and Wildlife should be contacted before activities are initiated to determine methodology
and applicable permits.

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
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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 to four 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,
2009).
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–car crashes are reported annually in New Jersey and estimates twice as many deer related
crashes are unreported (Ehrenfeld, 2009). Deer related crashes have been well documented in
Livingston Township. In 2006, 62 deer related crashes occurred in Livingston and 142 carcasses
were found on Township roadways In the previous year, 61 deer-related crashes and 172
carcasses were documented (Livingston Master Plan 2007, Conservation Plan Element).
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.
Lyme disease, a neurological disease with a wide variety of symptoms, is caused by a spirochete
bacteria and typically transmitted to humans by deer and lone-star ticks in New Jersey. 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). Correlations between
superabundant deer tick populations and excessive densities of deer > 100 deer /square mile has
been clearly observed in pennsular and island areas.
Around the time of original European settlement, it was estimated that New Jersey’s deer
population was approximately 70,000 deer in 1500. This equated to a density of about 9 deer per
square mile over 7500 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 sq mi.
This increase in population and decrease in forest habitat results in a density of approximately 50
deer/sq mi (Ehrenfeld, 2009). 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, ballfields, golf courses, and farms
have created extensive networks of ecotonal edge areas where deer can effectively forage. Like
with many surrounding communities, Livingston Township’s patchwork of fragmented forest
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and suburban lawn results in high levels of edge habitat desired by deer (see Appendix D, Photo
D).
The Livingston deer management committee conducted a deer population survey in the fall of
2006 utilizing methodologies approved by the NJDEP, Division of Fish and Wildlife. Night time
visual surveys of deer were completed by driving along all municipal streets to collect raw data
which was then analyzed through computer modeling. All municipal areas with the exception of
East Orange Water Reserve were sampled. The deer population to be between 50 and 70 deer per
square mile within Livingston, which is typical or possibly above average for a New Jersey
municipality. Recommendations for deer control are discussed in Section 11.0. of this
document.
Domestic Cats (Felis catus), as pets and feral animals, present a potentially serious problem
when introduced into ecosystems in several possible ways. 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; however, will adapt to whatever food is currently
available. Some studies show that an individual free-ranging cat may kill up to 1000 wild
animals per year (Bradt, 1949) and that estimates are that cats nationally 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. 2002). 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. 2002).
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

SUMMARY

Livingston Township is a community situated between two major natural features: the Passaic
River Floodplain and the Watchung Mountains. As a result, Livingston Township is an area
with significant natural resources and wildlife potential relative to the surrounding urbanization.
Livingston Township 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 Livingston community has, however, been proactive in regulating and promoting
natural resources through planning, ordinances and outreach. The following summary includes
some general recommendations for Township consideration. These recommendations may
improve the ecological quality of the municipality, as well as the quality of life for the residents
within Livingston Township. Each of these suggestions requires careful consideration before
implementation and these recommendations should not necessarily preclude other ideas,
suggestions or alternatives.
Wetlands and Water Quality Protection Livingston Township has extensive productive
bedrock and surface aquifers, and much of Livingston falls within wellhead protection tiers.
Because of these tremendous groundwater resources; groundwater and surface water monitoring
should be considered a high municipal priority. NJDEP Division of Watershed Management has
a number of programs and materials to encourage communities to better regulate and monitor
stormwater and nonpoint source pollution. The NJDEP’s Community Watershed Ambassadors
Program utilizes AmeriCorps members to monitor NJ rivers in municipalities through visual and
biological assessment and promotes community outreach. Livingston Township should consider
utilizing these resources for water quality monitoring.
A cornerstone of providing protection of wellheads and groundwater is the establishment of
adequate vegetated buffers. Some municipalities have established a Wellhead Protection
Ordinance (WHPO) which mandates greenspace surrounding wellheads at a set distance
determined by the municipality. The distance of any buffer should reflect the amount of
protection needed to maintain healthy groundwater. This may be a complicated undertaking
within Livingston due to the amount of wellhead areas and surrounding urbanization;
nevertheless, protection of vegetated habitats around wellheads should be encouraged and the
Township is considering such an ordinance. The East Orange Water Reserve and the adjacent NJ
American Water properties together provide a unique natural resource within an urban setting
and are given high preservation consideration in the Land Use plan.
Specific use regulations, including the types of activities that are allowed, may be set at the
various tier levels. For example, activities that may introduce new major or minor pollutant
sources may be restricted within a Tier 1 WHPA, while only major pollutant sources are not
permitted to be introduced in the Tier 2 areas.
The Passaic River Coalition at
www.passaicriver.org/ordinance.html provides further guidance on the development of
ordinances for local wellhead protection. The Coalition’s Groundwater Protection Committee is
a useful resource to help devise strategies for groundwater protection. The Committee holds an
annual Groundwater Summit to discuss local groundwater issues.
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A number of the wells within the vicinity of Livingston are vulnerable to nutrient contamination
from the surrounding fertilized cool-season lawnspace. Encouragement from municipal officials
to employ simple methods to reduce the excessive use of pesticides and fertilizers may reduce
some nonpoint nutrient pollution. Examples include encouraging individuals to test their soils
before applying unnecessary amounts of fertilizer or encouraging individuals to use lawn
clippings, compost, or other natural fertilizers. The presence of excessive resident Canada geese
around open water may also impact water quality – measures may be taken including addling
eggs and feeding bans to control and discourage goose populations around open waters.
Currently Livingston Department of Public Works has an egg addling program and a “Geese
Police” program to control resident geese.
Although municipalities are not permitted to establish regulations that set buffers or quantify
impacts to wetlands; incentives through municipal ordinance, for preservation of wetland
segments of developable properties could be considered in Livingston. This recommendation is
currently included in the Conservation Plan Element of the Livingston Master Plan.
Forest Fragmentation - Much of Livingston’s forested parcels are fragmented patches under 10
acres in size. Larger and well connected forest or successional habitat parcels encourages
movement of wildlife species including migratory and nesting birds as well as lower mobility
species such as reptiles and small mammals. As a result, habitat connectivity should a major
consideration when identifying properties for acquisition.
Although limited by the prevailing presence of privately-owned residential and commercial land;
Livingston’s forested corridors should be preserved or extended to the greatest extent
practicable. The Conservation Plan Element of the Master Plan includes a recommendation of
an ordinance requiring a percentage of undeveloped or underdeveloped properties in excess of
two acres be preserved during development projects. In addition to property acquisition and
preservation, encouragement of habitat restoration by landowners on a portion of their property
may be considered. Restoration of habitats may include the conversion of impervious surface and
maintained cool season grass areas (lawn) to vegetated communities of native warm season
clump grasses, perennial shrubs, and trees.
The Conservation Plan element also considers the acquisition of titles or preservation easements
on wetlands. Preservation of riparian corridors and wetland habitats should also be of high
priority. The conversion and establishment of native vegetation along riparian corridors and
wetlands has the multiple functions of: A. providing enhanced wildlife habitat; B. reducing the
quantity and speed of nonpoint source pollution into open water and C. potentially mitigating
some impacts of flooding. Livingston’s steep slope ordinance prevents steep slopes from being
developed due to the potential of increased erosion and soil loss. It is listed under the 2009
ordinances on the Livingston Township Website: www.livingstonnj.org/ordinances-2009.html.
The Conservation Plan Element considers acquiring title to or preservation easement on various
slope areas via donation or purchase.
Invasive Species Control – Forest fragmentation and other site disturbances often result in
increased ecological impact from invasive plants. Invasive species expansions are often among
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the most devastating environmental impacts on natural communities. Once established, many
invasive species are nearly impossible to eradicate. Invasive species may be controlled in some
environments on a local level; however, efforts need to be carefully considered and /or repeated
as it is easy for many of these species to reestablish in spite of extensive efforts. Nevertheless,
eradication of invasives within an area may vastly improve that area’s habitat quality in
noticeable ways. The control methodology (e.g. manual removal, chemical, biological) used
depends on the location, size, species to be removed and ultimate reduction goals. Volunteer
eradication efforts of invasive species in site specific portions of chosen open space areas is one
possible approach – this kind of removal effort and subsequent monitoring may be performed as
part of a local scout or school project.
The Commission should encourage landowners within the Township to purchase and plant native
plant species and avoid potentially invasive exotics in their gardens. Conversion to native species
will generally improve the wildlife value of their properties. It is also important that residents
maintain healthy trees and be aware of the potential secondary introduction of invasives on their
property as they transport plants and soil. Some large franchise plant vendors and some smaller
independent plant nurseries sell and promote native plant species that are deer resistant. The
Native Plant Society of New Jersey (www.npsnj.org) provides lists of plants native to Essex
County. The website plantnative.org provides lists of native plant vendors in New Jersey and
elsewhere in the United States. The Pennsylvania based Bowman’s Hill Wildlflower Preserve
(www.bhwp.org) has created a list of deer resistant native plants and can provide information on
appropriate plantings. The preserve also periodically conducts native plant sales. In addition, the
Essex County Environmental Center in Roseland occasionally hosts native gardening programs
and can direct interested residents toward organizations and resources that aid individuals with
planting native species.
Deer Control - As with many Northern New Jersey communities, Livingston’s local deer
population (estimated at 50 deer/sq. mi.) appears to exceed culturally and ecologically acceptable
levels. In addition to health and quality of life issues, the high population is likely to reduce
understory habitat quality within the town and promote invasive species growth.
Deer control methods in rural communities often involve traditional hunts of female or antlerless
deer. Although deer hunts have been conducted in East Orange Water Reserve, there may be
limitations on additional areas that can be hunted in Livingston due to safety zone requirements.
Alternative control methods promoted by the NJDEP may include controlled hunting, shooting
by an authorized agent, capture and euthanization, capture and removal, and fertility control.
Each of these methods has advantages and disadvantages and need to be considered on a sitespecific level. Such methodologies are most effective when implemented on a regional scale and
any control methods should consider the desires and willingness of neighboring communities and
partnership organizations including the NJDEP, NJ Audubon Society, and the NJ Conservation
Foundation. Within Millburn Township, controlled professional hunts have been conducted in
the past.
Before any deer control is implemented, Livingston Township will need to establish Deer
Management Areas approved by the Division of Fish and Wildlife. Deer Management Areas are
those areas where the need for deer control has been established and various methods for control
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are approved. A community-based deer management permit from NJDEP must be obtained for
municipal deer control measures to be enacted. Any deer removal activity will require extensive
education and outreach to demonstrate the need for deer removal and ease the concerns of the
public.
Endangered Species and Wildlife Inventories – Determining the distribution of endangered
species and wildlife diversity within Livingston would aid in prioritizing preservation and
management activities within the community. The two largest areas of endangered and
threatened species habitat within Livingston are West Essex Park and East Orange Water
Reserve. Conducting volunteer or professional inventories of these areas and the adjacent
vegetated properties may provide a better understanding of the wildlife and ecological issues
within Livingston. Both Essex and Union Counties have organized Bioblitzes in the past.
Conducting such an event at West Essex Park or East Orange Water Reserve would be a useful
way to assess biodiversity and habitat quality in these areas. Similarly vernal pool assessment
using both visual methodology and roadside vocalization assessments may be useful in
determining the patterns of obligate vernal habitats and key surrounding forests within
Livingston. Occasionally the NJDEP and local agencies hold seminars on vernal pools habitat
and species identification.
Environmental Education – As discussed in the introductory section of this report, Livingston
Township contains a wealth of natural resources that present great opportunities for
environmental education. Livingston Township should continue to be proactive in encouraging
its 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 Livingston will not only enrich their outdoor experience, it will help them
understand the reasoning behind various environmental regulations on a local level.
Livingston should network with local organizations including Essex County Parks, NJ Audubon
and the Passaic River Coalition to develop environmental programs within and pertaining to the
Township’s open space and natural resources. The focus of programs should relate to the issues
of concern for the Township, including forest fragmentation, groundwater protection, and
maintainance of native vegetation communities.
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SECTION 12 GLOSSARY OF TERMS
Addling - a method of goose control involving removing eggs from the nest, destroying the
embryos and returing the eggs to the nest to prevent replacement clutches from being laid
Air toxics - defined by USEPA as hazardous air pollutants known or suspected to cause cancer
or other serious health effects or birth defects
Allelopathic - chemicals produced by plants that suppress growth of other competing plants
Alluvial – refers to soils comprised of sand or silt that are deposited by a river or running water
AMNET – Ambient Biological Monitoring Network. NJDEP program to assess the quality of
waterbodies through biological methods
Anadromous species –a species of fish that breed in freshwater and migrate to the ocean
Anthropogenic –human related. In the text often used to designate a human activity form an
otherwise naturally occurring one.
Aquifer – a geologic formation that is saturated and can transmit large volumes of water
Basalt – a common extrusive volcanic rock formed from the rapid cooling of lava. Basalt is
usually dark and fine grained.
Bedrock – the geological rock formation underlying the soil
Benthic- an organism that lives on or within the substrate a of a river, ocean or other waterbody
Brownfield – any industrial or commercial lot that is vacant or underutilized and on which there
has been or suspected to have been a discharge of a contaminant
Buffer –refers to an area surrounding a stream or waterbody in which certain activities such as
vegetation clearing or development may be restricted
Cambrian – a division of the geologic timescale roughly between 542 to 488 MYA
Clastic – a term for a rock formed from other rocks
Climatology – the study of climate, particularly the collection and analysis of weather conditions
over a period of time
Community – a group of populations of living things usually defined by key plant species (i.e.
marsh community)
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Conifer/Coniferous – a group of evergreen trees that include pines, spruces and cedars
Contiguous – refers to connected habitat. Some species require contiguous forest habitats.
Criteria pollutants - the six most common air pollutants in the U.S. and the only pollutants with
established national air quality standards. Criteria pollutants include carbon monoxide, lead,
nitrogen dioxide, ozone, particulate matter, and sulfur dioxide.
Crown closure – percentage of ground covered by a vertical projection of the outer crown
perimeter of a stand of vegetation.
Deciduous – refers to plants that drop their leaves during our winter season
Detritus – partially decomposed plant and animal material associated with wet environments
Ecology – the study of interacting populations and their relationship to abiotic (nonliving)
environment
Ecosystem – environments comprised of interacting populations and communities of organisms
and the abiotic environment.
Emergent- refers to a prevalence of herbaceous vegetation and open canopy within a wetland
plant community
Endangered species - population of organisms which is immediately at risk of becoming extinct
or extirpated (locally extinct) because it is either few in numbers, or threatened by changing
environmental or predation parameters
Entisols – order of soils defined as soils that do not show any profile development other than an
A horizon and nearly indistinguishable from their unconsolidated sediment or rock parent
materials
Estuarine- typically coastal habitat containing brackish (partially salt) water and generally
tidally influenced
Eutrophication – refers to large quantities of nutrients (nitrogen or phosphorus) within
waterbodies
Evapotranspiration – the uptake of water through the roots of a plant and evaporation from its
leaves
Facultative – refers to species that may or may not use a particular habitat. Facultative vernal
pool species sometimes use these habitats but may use lakes or pools.
FEMA –Federal Emergency Management Agency. For the purposes of the ERI, FEMA
establishes 100-year floodplains used for regulatory and planning purposes
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Floodplain – an area inundated by regulatory flood and the watercourse that creates it
Fluvaquents –poorly defined soils typically found in swamps or marshes
Fragipan – a subsurface layer of soil that is more dense than above layers
Geology – the science and study of the solid and liquid materials that constitute the earth
Glacial till - a mixture of sands, gravels, clays and other materials that are deposited by a
melting glacier
GPM – gallons per minute -used in reference to well water yields.
Herbaceous – a plant that lacks woody persistent parts and typically has stems and leaves that
die down to the soil level at the end of the growing season.
Hibernacula – refers to a microhabitat used by groups of animals (such as bats) for hibernation
Histosol – a soil order characterized by soils containing large amounts (16+ inches) of organic
materials
Horizon – a layer within a soil profile. Characteristics of the horizons contribute to the
classification of the soil
HUC - Hydrologic Unit Code – a code of numbers used for identifying all drainage basins and
watersheds and subwatersheds in a nested arrangement from largest to smallest. The HUC code
becomes longer. Eleven digits are used for watersheds and 14 digits for subwatersheds.
Hydric- pertaining to a high moisture regime in soils. Hydric soils are poorly drained soils often
associated with wetlands.
Hydrophytic - preferring moist environments. Certain wetland vegetation is referred to as
hydrophytic.
Impervious surfaces – surfaces on which water is not sufficiently absorbed such as asphalt or
concrete
Inceptisol – one of the 12 soil orders found in a variety of environments. Inceptisols are
relatively new soils with weak diagnostic features.
Invasive species - a non native species of organism that establishes itself and often becomes
dominant in a new ecosystem, resulting in environmental harm to that system
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Invertebrates – referring to al large informal grouping of species without backbones.
Incorporates numerous classes of animals including insects, crustaceans, spiders, mollusks, and
worms.
Jurassic - a unit of the geological timescale extending from 200 to 145 MYA. The era is
typically identified with the dominance of certain dinosaur species.
KCS- Known Contaminated Site. A list of industrial, commercial or residential sites where soil
and/or groundwater is determined by NJDEP to be contaminated beyond acceptable standards.
Lacustrine – pertaining to lakes and lake habitats
Landscape Project –Statewide mapping created by the NJDEP Endangered and Nongame
Species Program that identifies parcels of habitat potentially containing rare, threatened or
endangered species
Loam – a general term for soil that is 40% sand, 40% silt and 20% clay and typically is good for
growing crops
Mitigation – a general term used for actions required as compensation for the loss of a resource.
Mitigated wetlands are those that are created, enhanced or preserved to compensate for wetlands
altered or lost under various permits.
Mixed forest – refers to forests that contain components of both broadleaf deciduous and conifer
trees
Moraines – an often linear land feature of unconsolidated material previously created by a
melting glacier
MYA – Million Years Ago i.e. 30 MYA = 30,000,000 years
Neotropical – referring to Central and South America. Used to describe local songbirds that
overwinter in Central or South America.
Newark Basin – a massive geological feature of which Essex County is a part
NJAC – NJ Administrative Code. Included in State Law references referred to throughout the
ERI text.
NJDEP – NJ Department of Environmental Protection. State agency regulating all aspects of
the environment.
NJPDES – NJ Pollution Discharge Elimination System. NJDEP program that regulates
pollution discharge through a permitting program.
NOAA – National Oceanographic and Atmospheric Administration
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Nonpoint source pollution - pollution that comes from many diffuse sources and carried by
runoff and other means as opposed to point source pollution which comes from a single point
such as a sewage treatment plant.
NRCS - Natural Resource Conservation Service. A program within the USDA. Responsible for
programs including the SSURGO database and maintaining some of Federal grant programs.
Obligate species - refers to species that requires a particular habitat for part or all of its life
cycle. Obligate vernal pool breeders rely on these temporary waterbodies for successful
reproduction.
Outcrop – a reference to a geologic formation that is exposed at the earth’s surface
Palustrine –wetlands that are nontidal and freshwater in nature
Pedon – a cross section of soil showing the various horizons used in its classification
Physiography – the relationship of an area to its underlying geology
Riparian – referring to the corridor of vegetation communities and habitat surrounding a river or
stream
SCD – Soil Conservation District. A county operated institution that aids in the regulation of
soil erosion and sediment control.
Soil Series – A specific grouping of soils. There are 21 soil series within the five soil orders of
Essex.
Solum - upper layers of a soil profile where topsoil formation occurs
Special Concern - a term used by NJDEP for species that warrant special attention because of
some evidence of decline, inherent vulnerability to environmental deterioration, or habitat
modification that would result in their becoming a Threatened species
SSURGO – Soil Survey Geographic. Refers to the soil information database provided by the
USDA Natural resource Conservation Service
Stratigraphy – the branch of geology pertaining to the study of rock layers and layering
(stratification).
Superfund – Federal Environmental law created to protect the public from the most
contaminated sites in the United States.
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Surface runoff – refers to when soils and substrates are saturated to full capacity and remaining
water from precipitation flows overland. Surface runoff is often associated with nonpoint source
pollution.
SWAP – Source Water Assessment Program. A program conducted by the NJDEP to assess the
quality of public drinking water systems
Taxonomic Group – a grouping of related organisms or soils that share common features.
Threatened species – any species that are vulnerable to extinction or extirpation (localized
extinction) in the near future
TMDL – Total Maximum Daily Load. The daily maximum amount of a pollutant a waterbody
can receive while still meeting the required standard for that pollutant
Triassic – a section of the geological timescale ranging from approximately 251 to 199 MYA. A
number of geological formations of Essex are from this period.
Udifluvents – poorly defined entisol floodplain soils of the broad valleys of rivers
Udorthents – are soils where the top two feet of soil has been removed and replaced with poorly
defined fill material
USACE – US Army Corps of Engineers. Agency involved with the Federal regulation of
wetlands and various county projects including Flood and Superfund Mitigation.
USDA – US Department of Agriculture. Responsible for Federal agricultural programs. Parent
department of the Natural Resource Conservation Service (NRCS).
USEPA or EPA – Environmental Protection Agency. Federal agency regulating all aspects of
the Environment
USFWS – US Fish and Wildlife Service. Responsible for enforcing Federal wildlife regulation
including the Endangered Species Act
Vernal Pool – ephemeral wetlands or bodies of water that are utilized by a variety of animals for
at least part of their life cycle
VOC – Volatile Organic Compounds. A large group of contaminants that includes various
gasoline additives and solvents. Trichloroethylene and vinyl chloride are two examples of VOCs
linked to human health issues.
Watershed – a region or area of land that drains into a specific body of water. Watersheds are
defined in part for regulatory purposes
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Wetland - an area inundated or saturated by water, contains saturated soil conditions and
supports vegetation adapted for life in saturated soil conditions. May be wet meadows, marshes,
forests floodplains, and swamps
WMA – Watershed Management Area. Regulatory areas defined by a specific group of
watersheds. Various portions of Essex County are associated with three WMAs.
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APPENDIX A: FIGURES
FIGURES
Figures prepared by ASGECI:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Location
Geology
Wellhead Protection and Known Contaminated Sites
Soil
Soil Depth to a Restrictive Layer
Land Capability
Hydrologic Features
Wetlands and Surface Waters
Land Use Land Cover (2002)
Municipal Open Space
Forest Areas
Rare, Threatened and Endangered Species Habitat Figure
(Landscape Figure)

Master Plan Maps and Steep Slopes Map:
Map C Municipal Land Use Plan
Map F Parks and Recreation
Map G Topography
Map I Critical Areas
Map J Historic Site
Steep Slopes Map (prepared by Cedar Lake Environmental)
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APPENDIX B
PLANT AND WILDLIFE (Terrestrial Vertebrate) INVENTORY LISTS
Sources For Terrestrial Wildlife List
S. Angus/ASGECI Staff (List Editor); NJDEP Reptiles and Amphibians of NJ (Schwartz and
Golden, 2002): Bird Finding in New Jersey; Essex County Bioblitz (South Mountain
Reservation) (2008). X – Indicates Species Identified at NJ Audubon Scherman–Hoffman
Wildlife Sanctuary, Morris County

BIRD SPECIES POTENTIALLY WITHIN LIVINGSTON TOWNSHIP
Common Name
Scientific Name
Podilymbus podiceps
pied-billed grebe
Gavia immer
common loon x
Gavia stellata
red –throated loon x
Phalacrocorax auritus
double-crested cormorant x
Botaurus lentiginosos
American bittern x
Ixobrychus exilis
least bittern b
Ardea herodias
great blue heron b x
Casmerodius albus
great egret x
Egretta thula
snowy egret
Butorides striatus
green heron b x
Nycticorax nycticorax
black-crowned night heron x
Cygnus olor
mute swan b x
Chen caerulescens
snow goose x
Branta canadensis
Canada goose b x
Branta bernicla
Atlantic brant x
Aix sponsa
wood duck b x
Anas crecca
green-winged teal
Anas rubripes
American black duck x
Anas platyrhynchos
mallard b x
Anas acuta
northern pintail x
Anas discors
blue-winged teal
Anas clypeata
northern shoveler
Anas strepera
gadwall
Anas americana
American wigeon
Aythya collaris
ring-necked duck
Lophodytes cucullatus
hooded merganser x
Mergus merganser
common merganser x
Oxyura jamaicensis
ruddy duck
Coragyps atratus
black vulture x
Cathartes aura
turkey vulture b x
Pandion haliaetus
osprey x
Haliaeetus leucocephalus
bald eagle x
Circus cyaneus
Northern harrier x

LIST OF BIRD SPECIES – Continued
b = Confirmed or potential breeder in and Around Livingston
Scientific Name
Accipiter striatus
Accipiter Cooperii
Accipiter gentilis
Buteo lineatus
Buteo platypterus
Buteo jamaicensis
Buteo lagopus
Aquila chrysaetos
Falco sparverius
Falco columbarius
Falco peregrinus
Bonasa umbellus
Phasianus colchicus
Meleagris gallopavo
Colinus virginianus
Rallus limocola
Fulica americana
Charadrius vociferus
Tringa melanoleuca
Tringa flavipes
Tringa solitaria
Actitis macularia
Bartramia longicauda
Calidris minutilla
Gallinago gallinago
Philohela minor
Larus delawarensis
Larus argentatus
Larus marinus
Leucophaeus atricilla
Columba livia
Zenaida macroura
Coccyzus erythropthalmus
Coccyzus americanus
Tyto alba
Otus asio
Bubo virginianus
Strix varia
Asio otus
Asio flammeus
Aegolius acadicus
Chordeiles minor

Common Name
sharp-shinned hawk x
Cooper’s hawk b x
Northern goshawk x
red-shouldered hawk b x
broad-winged hawk x
red-tailed hawk b x
rough-legged hawk x
golden eagle x
American kestrel b x
merlin x
peregrine falcon x
ruffed grouse x
ring-necked pheasant b
Eastern wild turkey b x
Northern bobwhite x
Virginia rail b x
American coot
killdeer b x
greater yellowlegs x
lesser yellowlegs x
solitary sandpiper x
spotted sandpiper b x
upland sandpiper
least sandpiper
common snipe
American woodcock b x
ring-billed gull x
herring gull x
great black-backed gull
laughing gull x
rock dove b x
mourning dove b x
black-billed cuckoo b x
yellow-billed cuckoo b x
common barn owl b
Eastern screech owl b x
great horned owl b x
barred owl b
long-eared owl
short-eared owl
northern saw-whet owl
common nighthawk x

LIST OF BIRD SPECIES - Continued
b = Confirmed or potential breeder in or around Livingston
Scientific Name
Chaetura pelagica
Archilochus colubris
Ceryle alcyon
Melanerpes erythrocephalus
Melanerpes carolinus
Sphyrapicus varius
Picoides pubescens
Picoides villosus
Colaptes auratus
Dryocopus pileatus
Contopus borealis
Contopus virens
Empidonax flaviventris
Empidonax virescens
Empidonax alnorum
Empidonax traillii
Empidonax minimus
Sayornis phoebe
Myiarchus crinitus
Tyrannus Tyrannus
Eremophila alpestris
Progne subis
Tachycineta bicolor
Stelgidopteryx serripennis
Riparia riparia
Herndon pyrrhonota
Hirundo rustica
Cyanocitta cristata
Corvus brachyrhynchos
Corvus ossifragus
Poecile carolinensis
Parus bicolor
Sitta canadensis
Sitta carolinensis
Certhia americana
Thryothorus ludovicianus
Troglogytes aedon
Troglodytes troglodytes
Cistothorus palustris
Regulus satrapa
Regulus calendula
Polioptila caerulea

Common Name
chimney swift b x
ruby-throated hummingbird b x
belted kingfisher b x
red-headed woodpecker b x
red-bellied woodpecker b x
yellow-bellied sapsucker x
downy woodpecker b x
hairy woodpecker b x
Northern flicker b x
pileated woodpecker b x
olive-sided flycatcher x
eastern wood pewee b x
yellow-bellied flycatcher x
Acadian flycatcher x
alder flycatcher x
willow flycatcher b x
least flycatcher b x
Eastern phoebe b x
great-crested flycatcher b x
eastern kingbird b x
horned lark
purple martin b x
tree swallow b x
northern rough-winged swallow b x
bank swallow b x
cliff swallow x
barn swallow b x
blue jay b x
American crow b x
fish crow x
Northern chickadee b x
tufted titmouse b x
red-breasted nuthatch x
white-breasted nuthatch b x
brown creeper x
Carolina wren b x
house wren b x
winter wren x
marsh wren
golden-crowned kinglet x
ruby-crowned kinglet x
blue-gray gnatcatcher b

LIST OF BIRD SPECIES - Continued
b = Confirmed or potential breeder in or around Livingston
Scientific Name
Sialia sialis
Catharus fuscescens
Catharus bicknelli
Catharus minimus
Catharus ustulatus
Catharus guttatus
Hylocichla mustelina
Turdus migratorius
Dumetella carolinensis
Mimus polyglottos
Toxostoma rufum
Anthus rubescens
Bombycilla cedrorum
Sturnus vulgaris
Vireo griseus
Vireo solitarius
Vireo philadelphicus
Vireo flavifrons
Vireo gilvus
Vireo olivaceus
Vermivora pinus
Vermivora chrysoptera
Vermivora peregrina
Vermivora reficapilla
Vermivora celata
Parula americana
Dendroica petechia
Dendroica pensylvanica
Dendroica magnolia
Dendroica tigrina
Dendroica caerulescens
Dendroica coronata
Dendroica virens
Dendroica fusca
Dendroica dominica
Dendroica pinus
Dendroica discolor
Dendroica palmarum
Dendroica castanea
Dendroica striata
Dendroica cerulea
Miniotilta varia

Common Name
eastern bluebird b x
veery b x
Bicknell’s thrush x
gray-cheeked thrush x
Swainson’s thrush x
hermit thrush x
wood thrush b x
American robin b x
Northern catbird b x
Northern mockingbird b x
brown thrasher b x
water pipit
cedar waxwing b x
European starling b x
white-eyed vireo b x
solitary vireo
Philadelphia vireo x
yellow-throated vireo b x
warbling vireo b x
red-eyed vireo b x
blue-winged warbler b x
golden-winged warbler x
Tennessee warbler x
Nashville warbler x
Orange-crowned warbler x
Northern parula x
yellow warbler b
chestnut-sided warbler b x
magnolia warbler x
Cape May warbler x
black-throated blue warbler x
yellow-rumped warbler x
black-throated green warbler x
blackburnian warbler x
yellow-throated warbler b x
pine warbler x
prairie warbler x
palm warbler x
bay-breasted warbler x
blackpoll warbler x
cerulean warbler x
black and white warbler b x

LIST OF BIRD SPECIES – Continued
b = Confirmed or potential breeder in or around Livingston
Scientific Name
Setophaga ruticilla
Protonotaria citrea
Helmitheros vermivorus
Seiurus aurocapillus
Seiurus noveboracensis
Seiurus motacilla
Oporornis formosus
Oporornis agilis
Oporornis philadelphia
Geothlypis trichas
Wilsonia citrina
Wilsonia pusilla
Wilsonia canadensis
Icteria virens
Piranga olivacea
Piranga rubra
Cardinalis cardinalis
Pheucticus ludovicianus
Passerina cyanea
Spiza americana
Pipilo erythrophthalmus
Spizella arborea
Spizella passerina
Spizella pusilla
Passerculus sandwichensis
Ammodramus savannarum
Passerella iliaca
Melospiza melodia
Melospiza lincolnii
Melospiza georgiana
Zonotrichia albicollis
Zonotrichia leucophrys
Junco hyemalis
Dolichonyz oryzivorus
Agelaius phoeniceus
Sturnella magna
Euphagus carolinus
Quiscalus quiscula
Molothrus ater
Icterus spurius
Icterus galbula
Carpodacus purpureus

Common Name
American redstart b x
prothonotary warbler
worm-eating warbler b x
ovenbird b x
northern waterthrush x
Louisiana waterthrush b x
Kentucky warbler x
Connecticut warbler x
mourning warbler x
common yellowthroat b x
hooded warbler b x
Wilson’s warbler x
Canada warbler x
yellow-breasted chat x
scarlet tanager b x
Summer tanager x
northern cardinal b x
rose-breasted grosbeak b x
indigo bunting b x
dickcissel x
Northern towhee b x
American tree sparrow x
chipping sparrow b
field sparrow b x
savannah sparrow x
grasshopper sparrow b
fox sparrow x
song sparrow b x
Lincoln’s sparrow x
swamp sparrow x
white-throated sparrow x
white-crowned sparrow x
dark-eyed junco x
bobolink x
red-winged blackbird b x
Eastern meadowlark b
rusty blackbird x
common grackle b
brown-headed cowbird b x
orchard oriole b x
northern oriole b x
purple finch x

LIST OF BIRD SPECIES – Continued
b = Confirmed or potential breeder in or around Livingston
Scientific Name
Carpodacus mexicanus
Carduelis flammea
Carduelis pinus
Loxia curvirostra
Loxia leucoptera
Carduelis tristis
Hesperiphona vespertinus
Passer domesticus

Common Name
house finch b x
common redpoll x
pine siskin x
Red crossbill x
white-winged crossbill x
American goldfinch b x
evening grosbeak x
house sparrow b x

MAMMALS POTENTIALLY WITHIN LIVINGSTON TOWNSHIP
Scientific Name
Didelphis marsupialis
Sorex cinereus
Sorex dispar
Blarina brevicauda
Scalopus aquaticus
Myotis lucifugus
Lasionycteris noctivagans
Pipistrellus subflavus
Eptesicus fuscus
Lasiurus borealis
Lasiurus cinereus
Plecotus auritus
Myotis leibii
Myotis sodalus
Sylvilagus floridanus
Tamias striatus
Marmota monax
Sciurus carolinensis
Tamiasciurus hudsonicus
Glaucomys volans
Castor candensis
Erethizon dorsatum
Peromyscus leucopus
Microtus pennsylvanicus
Ondatra zibethicus
Rattus rattus
Rattus norvegicus
Mus musculus
Napaeozapus insignis
Zapus hudsonius
Canis latrans, var.
Vulpes vulpes
Urocyon cinereoargenteus
Procyon lotor
Ursus americanus
Mephitis mephitis
Lutra canadensis
Neovison vison
Mustela frenata
Mustela erminea
Odocoileus virginianus

Common Name
opossum
masked shrew
long-tailed shrew
short-tailed shrew
eastern mole
little brown bat
silver-haired bat
eastern pipistrel
big brown bat
red bat
hoary bat
N. Long eared bat
small-footed myotis
Indiana bat
Eastern cottontail
Eastern chipmunk
woodchuck
gray squirrel
red squirrel
southern flying squirrel
beaver
porcupine
white-footed mouse
meadow vole
muskrat
black rat
brown rat
house mouse
woodland jumping mouse
meadow jumping mouse
Eastern coyote
red fox
gray fox
raccoon
black bear
striped skunk
river otter
mink
long-tailed weasel
short-tailed weasel
white-tailed deer

Most Common
X

X
X

X

X
X
X
X
X

X
X
X
X
X

X
X
X

X

AMPHIBIANS POTENTIALLY WITHIN LIVINGSTON TOWNSHIP
Scientific Name
Ambystoma opacum
Ambystoma maculatum
Notophthalmus v. viridescens
Desmognathus f. fuscus
Plethodon c. cinereus
Plethodon g. glutinosus
Hemidactylium scutatum
Pseudotriton r. ruber
Eurycea b. bislineata
Bufo americanus
Bufo woodhousii fowleri
Pseudacris triseriata kalmi
Acris c. crepitans
Hyla c. crucifer
Hyla versicolor
Rana catesbeiana
Rana clamitans melanota
Rana sylvatica
Rana spenocephala
Rana palustris

Common Name
Most common
marbled salamander
spotted salamander
red-spotted newt
Northern dusky salamander
red-backed salamander
X
Northern slimy salamander
four-toed salamander
Northern red salamander
Northern two-lined salamander
X
American toad
X
Fowler’s toad
NJ Chorus Frog
Northern cricket frog
Northern spring peeper
X
Northern gray treefrog
bullfrog
X
green frog
X
wood frog
Southern leopard frog
pickerel frog
X

REPTILES POTENTIALLY WITHIN LIVINGSTON TOWNSHIP
Scientific Name
Chelydra s. serpentina
Sternotherus odoratus
Kinosternon s. subrubrum
Clemmys guttata
Clemmys muhlenbergi
Clemmys insculpta
Graptemys geographica
Terrapene c. carolina
Pseudemys scripta elegans
Chrysemys p. picta
Nerodia s. sipedon
Storeria d. dekayi
Storeria o. occipitomaculata
Thamnophis s. sirtalis
Thamnophis s. sauritus
Virginia v. valeriae
Heterodon platyrhinos
Diadophis punctatus edwardsi
Carphophis a. amoenus
Coluber c. constrictor
Elaphe o. obsoleta
Lampropeltis t. triangulum
Eumeces fasciatus
Agkistrodon contortrix

Common Name
Most Common
snapping turtle
X
stinkpot
eastern mud turtle
spotted turtle
bog turtle
wood turtle
common map turtle
eastern box turtle
X
red-eared slider
X
eastern painted turtle
X
northern water snake
X
northern brown snake
X
northern red-bellied snake
eastern garter snake
X
eastern ribbon snake
eastern smooth earth snake
eastern hognose snake
northern ringneck snake
eastern worm snake
northern black racer
X
black ratsnake
eastern milk snake
X
five-lined skink
Northern copperhead

Plant List: West Essex Park
Steve Glenn, Bryan Dutton and the Torrey Botanical Society
1996 (Approx 129 sp.) E- Exotic/introduced
Acer negundo (box elder)
Acer platanoides (Norway maple) E
Acer rubrum (red maple) 4/27/96
Acer saccharinum (silver maple)
Ailanthus altissima (tree of heaven) E
Amelanchier arborea (shadbush)
Betula lenta (black birch)
Betula nigra (river birch)
Carpinus caroliniana (musclewood)
Carya tomentosa (mockernut hickory)
Catalpa sp. (catalpa)
Cornus florida (flowering dogwood)
Crataegus sp. (hawthorn)
Fagus grandifolia (American beech)
Ilex opaca (American holy)
Juglans nigra (black walnut)
Juniperus virginiana (red cedar)
Liquidambar styraciflua (sweetgum)
Nyssa sylvatica (tupelo)
Picea abies (Norway spruce) E
Picea rubra (red spruce)
Pinus strobus (white pine)
Pinus sylvestris (scotch pine) E
Prunus serotina (black cherry)
Prunus sp. (cherry, horticultural) E
Pyrus malus (apple tree) 4/27/96
Quercus palustris (pin oak)
Robinia pseudoacacia (black locust)
Salix sp. (willow)
Sassafras albidum (sassafras)
Thuja occidentalis (arbor-vitae)
Tilia americana (American basswood)
Ulmus rubra (slippery elm)
Shrubs:
Aronia melanocarpa (black chokeberry)
Berberis thunbergii (Japanese barberry) E
Cornus amomum (swamp dogwood)
Cornus racemosa (gray-stemmed dogwood)
Corylus americana (American hazelnut)
Elaeagnus umbellata (autumn olive) E
Euonymus alatus (winged euonymus) E
Forsythia sp. (forsythia) E

Fraxinus americana (white ash)
Lindera benzoin (spicebush)
Lonicera morrowii (Morrow's honeysuckle) E
Mitchella repens (partridgeberry)
Pieris japonica (andromeda) E
Rhododendron periclymenoides (pinxter azalea)
Ribes americanum (wild black currant)
Rosa carolina (pasture rose)
Rosa multiflora (multiflora rose) E
Rubus hispidus (swamp dewberry)
Rubus occidentalis (black raspberry)
Rubus phoenicolasius (wineberry) E
Sorbaria sorbifolia ? (Ural false spiraea) E
Spiraea thunbergii (Thunberg spiraea) E
Spiraea x pres 'Minuet" (spiraea) hort. Planted E
Vaccinium pallidum (hillside blueberry)
Viburnum acerifolium (maple-leaf viburnum)
Viburnum dentatum (arrowwood viburnum)
Viburnum lentago (nannyberry viburnum)
Viburnum prunifolium (blackhaw viburnum)
Vinca minor (periwinkle) E
Vines:
Celastrus orbiculatus (Asiatic bittersweet) E
Euonymus fortunii (Fortune's euonymus) E
Hedera helix (English ivy) E
Lonicera japonica (Japanese honeysuckle) E
Toxicodendron radicans (poison ivy)
Vitis sp. (grape)
Herbs:
Achillea millefolium (yarrow)
Alliaria petiolata (garlic mustard) E
Allium vineale (field garlic) E
Anemone quinquefolia (wood anemone)
Arctium minor (lesser burdock) E
Arisaema triphyllum (jack in the pulpit)
Artemisia vulgaris (common mugwort) E
Barbarea vulgaris (common wintercress)E
Cardamine pratensis (cuckoo flower) E
Chenopodium album (pigweed)
Cirsium arvense (Canada thistle) E
Claytonia virginica (spring beauty)
Erythronium americanum (trout lily)
Fragaria virginiana (wild strawberry)
Galium sp. (bedstraw)
Geranium maculatum (wild geranium)

Geum sp. (white avens probably)
Glechoma hederacea (gill-over-the-ground) E
Hemerocallis fulva (tawny day lily)E
Hesperis matronalis (dame's rocket) E
Hosta sp. (hosta) E
Hydrophyllum virginianum (Virginia waterleaf)
Impatiens capensis (orange jewelweed)
Iris sp. (blue or yellow flag)
Lamium sp. (mint) E
Lemna sp. (duckweed)
Lysimachia nummularia (moneywort) E
Maianthemum canadense (Canada mayflower)
Narcissus sp. (daffodil) E
Nuphar variegata (spatterdock)
Oenothera biennis (common evening primrose)
Ornithogallum umbellatum (star of Bethlehem) E
Phytolacca americana (pokeweed)
Podophyllum peltatum (mayapple)
Polygonum cuspidatum (Japanese knotweed) E
Polygonum virginianum (jumpseed)
Potentilla simplex (common cinquefoil)
Pycnanthemum sp. (mountain mint)
Ranunculus ficaria (lesser celandine) E
Rudbeckia hirta var. pulcherrima (black-eyed Susan)
Sedum sp. (sedum)
Senecio vulgaris (common groundsel)
Symplocarpus foetidus (skunk cabbage)
Thalictrum sp. (meadowrue)
Uvularia sp. (bellwort)
Verbascum thapsus (common mullein) E
Veronica arvensis (corn speedwell) E
Viola cucullata (marsh blue violet)
Yucca filamentosa (yucca)
Rushes and Sedges:
Carex folliculata (sedge)
Carex pensylvanica (Pennsylvania sedge)
Carex stricta (tussock sedge)
Luzula multiflora (wood rush)
Grasses:
Phragmites australis (giant reed grass) E
Ferns and Fern Allies:
Equisetum arvense (field horsetail)
Lycopodium obscurum (ground pine)

Onoclea sensibilis (sensitive fern)
Pteridium aquilinum (bracken fern)
Plant List: South Mountain Reservation
Dennis Aita, Dr. William F. Standaert, and the Torrey Botanical Society
2000 (Approx 218 species )E –Exotic/introduced
Trees:
Acer negundo (boxelder maple)
Acer palmatum (Japanese maple) E
Acer platanoides (Norway maple) E
Acer rubrum (red maple) common
Acer saccharinum (silver maple)
Acer saccharum (sugar maple)
Ailanthus altissima (tree of heaven) E
Betula lenta (black birch)
Betula nigra (river birch)
Betula populifolia (gray birch)
Carpinus caroliniana var. virginiana (musclewood)
Carya cordiformis (bitternut hickory)
Carya glabra (pignut hickory)
Carya ovata (shagbark hickory)
Carya tomentosa (mockernut hickory)
Catalpa sp. (speciosa?) (northern catalpa)
Celtis occidentalis (American hackberry)
Cornus florida (flowering dogwood)
Crataegus monogyna (oneseed hawthorn) E
Diospyros virginiana (persimmon)
Fagus grandifolia var. ... (American beech)
Fraxinus americana (white ash)
Fraxinus pennsylvanica? (green ash)
Ilex opaca (American holly)
Juglans sp. (cinerea?) (butternut)
Juglans nigra (black walnut)
Juniperus virginiana (red cedar)
Lindera benzoin var. benzoin (spicebush)
Liquidambar styraciflua (sweetgum)
Liriodendron tulipifera (tulip tree)
Magnolia virginiana (sweet bay magnolia)
Morus alba (white mulberry) E
Morus rubra (red mulberry)
Nyssa sylvatica var. sylvatica (tupelo)
Ostrya virginiana (hop hornbeam)
Pinus nigra (Austrian pine) E
Pinus strobus (white pine)
Platanus occidentalis (American sycamore)

Prunus avium (sweet cherry) E
Prunus serotina (black cherry)
Pseudotsuga menziesii var. menziesii
Pyrus baccata or baccata hybrid (Siberian crab apple)E
Quercus alba (white oak)
Quercus palustris (pin oak)
Quercus prinus (chestnut oak)
Quercus rubra (red oak)
Quercus velutina (black oak)
Robinia pseudoacacia (black locust) E
Salix sp. (nigra) (black willow)
Sassafras albidum (sassafras)
Tilia americana (American basswood)
Tsuga canadensis (eastern hemlock)
Ulmus americana (American elm)
Ulmus rubra (slippery elm)
Zelkova serrata (zelkova) E
Shrubs:
Alnus serrulata (smooth alder)
Aralia sp. (elata?) (Japanese angelica-tree)E
Berberis thunbergii (Japanese barberry) E
Cephalanthus occidentalis (buttonbush)
Chimaphila maculata (spotted wintergreen)
Clethra alnifolia (sweet pepperbush)
Cornus alternifolia (alternate-leaved dogwood)
Cornus amomum var. amomum (swamp dogwood)
Corylus americana (American hazel)
Elaeagnus umbellata (autumn olive)
Euonymus alatus (winged euonymus) E
Deutzia scabra var. candidissima (deutzia) E
Gaylussacia baccata (black huckleberry)
Hamamelis virginiana (witch hazel)
Ilex verticillata (winterberry holly)
Kalmia latifolia (mountain laurel)
Ligustrum obtusifolium (privet) E
Ligustrum vulgare (common privet) E
Lonicera maackii (Amur honeysuckle) E
Mitchella repens (partridge-berry) E
Pachysandra terminalis (pachysandra) E
Photinia villosa (Asiatic photinia) E
Rhamnus frangula (European buckthorn) E
Rhododendron maximum (rosebay rhododendron)
Rhododendron periclymenoides (pinxter flower)
Rhodotypos scandens (jetbead) E
Rhus copallina (winged sumac)
Rhus glabra (smooth sumac)

Rosa multiflora (multiflora rose) E
Rubus alleghaniensis (common blackberry)
Rubus occidentalis (black raspberry)
Rubus phoenicolasius (wineberry) E
Rubus sp. (blackberry)
Salix discolor (pussy willow)
Sambucus canadensis (common elderberry)
Spiraea alba var. latifolia (meadowsweet)
Staphylea trifolia (bladdernut)
Symphoricarpos orbiculatus (coralberry)
Toxicodendron radicans var. radicans (poison ivy)
Vaccinium corymbosum (highbush blueberry)
Vaccinium pallidum (low blueberry)
Viburnum acerifolium (maple-leaf viburnum)
Viburnum dentatum var. lucidum (arrowwood viburnum)
Viburnum dentatum v venosum (southern arrowwood)
Viburnum dilatatum (linden viburnum)E
Viburnum prunifolium (blackhaw viburnum)
Viburnum setigerum (tea viburnum) E
Viburnum sieboldii (Siebold viburnum) E
Vinca minor (periwinkle) E
Vines:
Acanthopanax sieboldianus (Acanthopanax) E
Ampelopsis brevipedunculata (porcelainberry) E
Amphicarpaea bracteata (hog peanut)
Celastrus orbiculatus (Asiatic bittersweet)E
Dioscorea villosa var. villosa (wild yamroot)
Lonicera japonica (Japanese honeysuckle) E
Parthenocissus quinquefolia (Virginia creeper)
Smilax glauca (sawbrier)
Smilax rotundifolia (round-leaved greenbrier)
Vitis aestivalis var. aestivalis (summer grape)
Vitis riparia (riverbank grape)
Herbs:
Actaea alba (white baneberry)
Alliaria petiolata (garlic mustard) E
Allium canadense var. canadense (wild onion) E
Ambrosia artemisiifolia (common ragweed)
Ambrosia trifida var. trifida (giant ragweed)
Anemone quinquefolia var. quinquefolia (wood anemone)
Anthemis arvensis (corn chamomile) E
Apocynum sp. (Indian-hemp dogbane)
Arctium minus (common burdock) E
Arisaema triphyllum var. triphyllum (Jack-in-the-pulpit)
Artemisia vulgaris (common mugwort) E
Aster divaricatus var. divaricatus (white wood aster)

Barbarea vulgaris (common wintercress) E
Callitriche terrestris (terrestrial starwort)
Cardamine parviflora Capsella bursa-pastoris (shepherd's purse)
Cardamine pensylvanica (Pennsylvania bitter-cress)
Cardamine parviflora var. arenicola (bittercress)
Caulophyllum thalictroides (blue cohosh)
Cerastium vulgatum (mouse-ear chickweed) E
Circaea lutetiana var. canadensis (enchanter's-nightshade)
Cirsium vulgare (bull thistle) E
Conopholis americana (squaw-root)
Cryptotaenia canadensis (honewort)
Eupatorium rugosum var. rugosum (white snakeroot)
Euphorbia cyparissias (cypress spurge) E
Galium aparine var. ... (cleavers) E
Geum sp. (canadense?) (white avens)
Glechoma hederacea (gill-over-the-ground) E
Heuchera americana (alumroot)
Hypoxis hirsuta (yellow stargrass)
Impatiens capensis (orange jewelweed)
Lepidium virginicum var. virginicum (peppergrass)
Maianthemum canadense var (Canada mayflower)
Medicago lupulina (black medick) E
Melilotus sp. (sweet clover) E
Oxalis dillenii (yellow wood-sorrel)
Oxalis violacea (violet wood-sorrel)
Phytolacca americana (pokeweed)
Picea abies (Norway spruce) E
Pilea pumila var. pumila (clearweed)
Plantago major (common plantain) E
Polygonatum pubescens (Solomon's seal)
Polygonum arenastrum (common knotweed) E
Polygonum cespitosum var. longisetum (cespitose smartweed)
Polygonum cuspidatum (Japanese knotweed) E
Polygonum sagittatum (arrow-leaved tearthumb)
Polygonum virginianum (jumpseed)
Potentilla simplex (old-field cinquefoil)
Prenanthes sp. (gall-of-the-earth)
Pyrola rotundifolia (shinleaf)
Ranunculus recurvatus (hooked crowfoot)
Ranunculus abortivus (small-flowered crowfoot)
Ranunculus acris var. acris (tall buttercup) E
Rumex acetosella (sheep sorrel) E
Rumex obtusifolius (bitter dock) E
Sagina japonica (pearlwort) E
Senecio vulgaris (common groundsel)
Smilacina racemosa (false Solomon's seal)

Solidago caesia (bluestem goldenrod)
Solidago flexicaulis (zigzag goldenrod)
Symplocarpus foetidus (skunk cabbage)
Taraxacum officinale (common dandelion) E
Thalictrum pubescens (tall meadowrue)
Veratrum viride (swamp hellebore)
Verbascum thapsus (common mullein) E
Veronica officinalis (common speedwell) E
Viola sp. (sororia?) (dooryard violet)
Rushes and Sedges:
Carex pensylvanica var. pensylvanica (Pennsylvania sedge)
Carex sp. (Laxiflora group)
(Carex spp. (several)
Carex vulpinoidea var. vulpinoidea (sedge)
Juncus effusus var. solutus (soft rush)
Juncus tenuis var. tenuis (path rush)
Luzula multiflora (wood rush)
Scirpus atrovirens var. atrovirens (bulrush)
Grasses:
Anthoxanthum odoratum (sweet vernal grass) E
Bromus commutatus (hairy chess grass) E
Bromus inermis (smooth brome grass) E
Dactylis glomerata (orchard grass) E
Glyceria striata var. striata (fowl mannagrass)
Microstegium vimineum (Japanese stilt grass) E
Panicum clandestinum (deer tongue panic grass)
Phalaris arundinacea (reed canary grass)
Phragmites australis (common reed grass) E
Poa annua (annual bluegrass) E
Poa compressa (Canada bluegrass) E
Poa trivialis (rough bluegrass) E
Ferns and Fern Allies:
Adiantum pedatum ssp. pedatum (northern maidenhair fern)
Athyrium filix-femina var. michauxii (northern lady fern)
Athyrium thelypterioides (silvery glade fern)
Dennstaedtia punctilobula (hay-scented fern)
Dryopteris carthusiana (spinulose wood fern)
Onoclea sensibilis (sensitive fern)
Osmunda cinnamomea (cinnamon fern)
Osmunda claytoniana (interrupted fern)
Polystichum acrostichoides (Christmas fern)
Thelypteris noveboracensis (New York fern)
Thelypteris palustris var. pubescens (marsh fern)

APPENDIX C
CANOE BROOK CLIMATE DATA
NATURAL HERITAGE PROJECT CORRESPONDENCE
OPEN SPACE INVENTORY DATA

Canoe Brook Station Monthly Mean Temperatures (1931 - 2010)
Office of State Climatologist
COOP ID: 281335
Updated 5/2010
YEAR
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958

JAN
27.4
40.4
35.5
31.5
25.4
23.0
36.3
26.8
27.4
20.0
26.4
25.2
27.6
30.4
20.1
-999r
33.4
18.3
34.6
36.7
32.0
32.7
34.1
25.1
26.6
30.3
25.1
28.6c

FEB
31.0
33.3
31.6
15.7
27.5
20.4
31.3
32.8
33.2
29.4
27.4
27.5
27.8
29.8
26.9
-999y
26.2
24.8a
33.9a
29.1
32.1
32.7
36.5
34.9
28.9
32.9
34.0
24.9

MAR
37.6
34.9
36.6
34.7
41.3
42.5
33.0
40.5
36.7
32.5
31.9
39.4
35.7
35.5
46.1
45.5
35.2
39.1
40.3
34.0
39.5
37.6
41.7
38.5
38.6
34.5
-999i
38.0

APR
47.7
46.4
48.9
47.6
47.1
45.5
46.4
49.9
45.7
43.9
53.3
50.2
42.9
46.2
51.5
48.1
48.7
49.1
49.8a
46.1
48.9
51.7b
50.8
51.3
50.9
44.8
51.8
50.8

MAY
58.1
58.9
61.2
60.7
54.6
59.9
59.8a
56.1
60.0
57.4
59.8
61.0
58.4
64.3
55.1
58.8
57.9
58.5
59.8
57.1
59.6
57.2
62.4
56.1
61.5
56.8
58.5
55.8

JUN
67.5
66.6
68.2
69.9
67.0
66.0
67.2
66.9
67.9
66.7
67.6
65.9
72.9
69.3
-999z
67.1
66.2
67.3
71.0
67.1a
66.6e
70.4
70.7
67.6
65.2
68.7b
72.0
64.4

JUL
74.5
70.5
71.7a
73.0
74.4
71.0
71.7
72.3
70.4
71.4
72.3
71.7
73.1
75.3
-999z
72.5
72.1
73.4
75.9
71.8a
73.4
75.8
75.3
72.5
78.4
71.0
72.8a
73.0

AUG
71.4
70.6a
71.0
67.4
69.7
71.4
73.2
73.9
72.6
66.0
68.1
68.8
70.8
74.9
-999i
68.4
73.4
71.8
73.6a
-999g
71.4
71.8
72.1
69.5
75.9a
70.3
68.9
71.1a

SEP
68.3
64.1
64.7e
65.4a
60.2
64.3
60.3
-999h
63.6
60.9
64.6
62.3
64.0
65.3
67.7
65.7
65.0
64.7
62.6
59.6e
64.9
64.9
-999z
63.5
64.2b
62.2
65.5a
64.0

OCT
57.0
55.5
51.1
50.6
51.7
52.9
52.0
53.4
52.0
47.8
56.2
53.7
53.0
49.6
52.5
57.5
58.2a
51.5
58.7
55.5
55.7
-999g
-999z
57.5
56.2
53.3
50.5
51.1a

NOV
48.3
39.6
38.6
45.0
45.7
38.6
40.3
41.4a
38.5
40.8b
43.7
40.7
40.4
40.9
43.6
46.5
39.8
47.7
41.2a
44.6
39.2
42.3
44.4
41.0
-999r
44.2
44.7
44.5

DEC
36.6
33.2
29.2
31.0
26.1
34.5
29.7
31.1
32.3
33.1b
34.7
26.4
28.2
27.8
25.3
33.7
29.5
31.3b
33.8a
29.5
33.6
35.2
36.5
32.3
26.6
37.2
35.3
24.7c

ANNUAL
52.1
51.1
50.7
49.4
49.2
49.2
50.1
49.5a
50.0
47.5
50.5
49.4
49.6
50.8
-999c
-999b
50.5
49.8
52.9
48.3a
51.4
52.0a
-999b
50.8
52.1a
50.5
52.7a
49.2

YEAR

JAN

1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

28.0b
30.5
20.7a
27.3
23.4
29.1
24.9
28.0
32.1
21.3
26.9
20.4
23.2
30.5
31.0
30.0
32.6
23.2
17.6
24.9
29.1
29.2
19.8
20.2
29.5
23.1
23.6
29.2
27.3
22.3
32.4
36.4
29.8
31.8
34.2
21.5

FEB

MAR

28.5
33.9a
31.1c
26.4
22.8
27.9
28.8
29.5
26.3
26.2
28.8
28.7
29.3
26.1
28.0
27.0
31.4
33.5
29.9
18.9
19.8
26.3
34.3
31.3
30.9
35.0
30.6
28.4
28.6
30.2
30.8
36.6
35.3
33.0
25.9
26.0

37.6a
30.6c
39.3d
37.1
38.4
39.3
36.7
39.4
34.5
40.1
36.1
34.6
37.0
36.8
42.7
38.5
36.5
40.7
44.0
34.9
42.4
37.2
37.1
36.7
41.7
33.1
40.9
39.9
41.4
40.5
39.0a
42.5
41.9
36.8
35.1
37.2

APR
51.2
53.8c
45.6a
49.3
48.5
47.4
46.3
45.3
47.9
51.7
51.2
47.4
46.3
44.7
51.1
50.3
44.0
51.5
50.9
48.2
48.8
50.6
52.1
46.9
48.4
48.5
51.4
49.4
50.3
48.3
48.2
50.0
52.4
47.7
50.5
52.6

MAY

JUN

JUL

AUG

SEP

OCT

62.7
58.9
56.5b
60.0
57.8
61.0
63.8
55.7
52.4
56.5
59.4
59.8
55.6
59.2
56.0
58.1
62.3
58.1
61.3
57.5
60.9
61.2a
59.7
61.1
58.2
57.8
62.6
61.8
59.2
60.2
59.7
57.7
65.9
57.8
61.9
59.0

68.7
67.8a
68.9a
69.0
67.5
66.2
67.8
69.6
70.8
67.2
68.5
66.9
68.9
65.0
70.9
65.2
68.4
70.8
66.2
67.9
66.4
66.2
68.3
64.7
69.6
70.3
65.7
67.5
70.2
68.6
70.7
69.8
70.9
67.1
69.8
72.7

74.3a
71.3
74.0d
69.4
72.8
73.0
71.4a
75.3
72.7
74.7
71.5
73.4
71.9
74.0
73.9
72.3
73.0
71.0
73.5
71.1
72.6
75.2
73.7
72.5
75.0
71.7
73.5
72.5
74.8
77.0
72.9
74.4
74.9
72.0
75.6
77.1

74.5c
71.9
72.1b
69.0
69.3
68.3
71.1
72.8
71.6
72.1
72.6
73.1
70.5
71.2
73.4
71.5
71.6
71.1
70.8
72.9
71.8
74.9
70.4
68.9
74.3
73.7
72.0
69.5
70.2
75.9
70.8
72.6
74.3
69.5
74.3
71.0

68.3
64.6b
70.4
60.1
59.8
65.5
65.6
62.9
-999y
65.8
64.4
66.9
67.1
65.0
64.7
63.1
60.5
62.0
65.2
61.7
64.1
67.3
62.8
64.2
66.8
62.2
66.5
62.7
63.1
63.3
66.1
64.4
64.5
64.8
65.0
64.6

56.6
53.0a
54.9
53.0
56.4
50.8
51.0
51.6
53.2
55.8
52.5
54.3
57.9a
48.3
54.9
49.0
56.0
49.1
51.0
51.3
52.0
50.8
49.2
53.3
53.3
57.3
54.5
53.5
47.6
48.6
54.8
58.2
54.5
49.8
51.4
52.1

NOV
43.2
44.6c
44.4a
38.3
46.5
44.9
42.1
44.8
40.1
42.2
41.8
43.6
40.9
40.2
44.5
43.8
47.2
37.1
45.1
44.0
46.9
39.4
43.2
45.8
44.1
43.1
46.4
39.6
43.2
44.5
42.7
46.7
44.2
42.8
43.0
-999n

DEC
33.9
24.8c
31.2d
27.5
25.9
31.9
34.1
32.4
33.3
29.9
29.5
31.4
35.9
34.9
35.4
35.0
32.7
25.6
30.2
33.7
35.0
27.2
30.5
37.9
29.4
38.1
29.9
34.2
35.9
32.0
21.5
38.8
36.3
33.6
33.6
37.9

ANNUAL
52.3
50.5
50.8
48.9
49.1
50.4
50.3
50.6
48.6a
50.3
50.3
50.0
50.4
49.7
52.2
50.3
51.4
49.5
50.5
48.9
50.8
50.5
50.1
50.3
51.8
51.1
51.5
50.7
51.0
50.9
50.8
54.0
53.7
50.5
51.7
52.0a

YEAR

JAN

1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

35.0
27.2
29.5
38.3
32.0
28.7
28.1
36.0
25.4
23.8
28.5
37.5
35.5
33.2
25.4
30.9P

JAN
Mean
28.3
Median 28.3

FEB

MAR

APR

MAY

JUN

JUL

AUG

SEP

OCT

27.6
30.3
37.2
38.8
35.3
33.4
33.5
37.4
26.6
30.9
33.4
33.7
25.8
33.5
32.3
31.7P

43.4
36.5
40.1
44.0
39.9
45.6
37.6
42.3
39.6
42.4
36.3
-999g
40.1
40.3
40.3
45.4P

49.7
51.1
48.8
52.9
51.7
49.2
51.1
53.7
47.6
52.0
52.7
53.2
47.8
52.7
51.4

58.3
58.7
57.8
64.1
60.7
61.5
61.3
58.4
57.8
65.6
57.4
61.6
63.1
57.8
61.4

70.3
70.6
69.0
69.3
72.9
70.2a
70.5
70.6
67.3
69.6
73.5
70.6
71.5
72.1
66.8

76.3
72.0
74.9
75.6
79.6
70.1
72.2
76.7
75.4
73.3
76.8
77.2
73.8
76.0
70.7

FEB
29.9
30.0

MAR
38.5
38.5

APR
49.2
49.3

MAY
59.3
59.2

JUN
68.6
68.5

JUL
73.5
73.1

NOV

DEC

74.5
73.4
-999z
-999z
75.0
70.6
76.2
76.5
76.0
73.5
77.7
74.1
73.4
71.1
75.7

64.7
66.4
64.4
68.8
67.8
63.6
64.9
67.8
66.4
67.7
70.5
64.2
68.7
66.3
65.4

57.9
54.3
53.7
55.5
52.7
53.5
54.7
53.2
52.0
53.1
56.1
53.0
62.3
51.8
52.1

40.1
40.7
42.1
44.9
48.2
-999z
47.9
42.3
47.7
46.3
46.2
49.1
42.5
42.1
-999z

29.0
38.4
35.9
40.4
36.6
29.0
40.5
32.5
34.3
34.7
31.6
41.4
34.6
33.5
33.7

52.2
51.6
50.3a
53.9a
54.4
52.3a
53.2
53.9
51.3
52.7
53.4
56.0a
53.3
52.5
52.3a

AUG
72.0
71.8

SEP
64.7
64.7

OCT
53.4
53.2

NOV
43.2
43.2

DEC
32.5
33.2

ANNUAL
50.9
50.6

Note: Preliminary values not used to calculate monthly means and medians

Data Flags:
-999 = Missing Data.
a = 1, b = 2, c = 3, ..., or z = 26 or more missing days in a month or missing months in a year.
P = Preliminary Data.

ANNUAL

Developed or Partially Developed Land Held
For Recreation and Conservation Purposes (2010)

17.

Madonna Dr.

Madonna Park

4400

30.02

Total Developed or Partially Developed Open Space: 229.60 ac
Wholly Undeveloped Land Held For
Recreation and Conservation Purposes (2010)

2.00

Undeveloped Land (continued)

Total Developed or Partially Developed Open Space: 203.77ac

APPENDIX D

PHOTOGRAPHS

(All photographs by Renee Resky)

Photo A View of Canoe Brook’s forested corridor and adjacent lawn behind Town Hall.

Photo B Canoe Brook near Temple Beth Shalom showing severe stream bank erosion.

Photo C View of Littell’s Pond. The pump and fountain reduces anoxic conditions in the water.

Photo D Littell’s Pond Nature Preserve trail entrance showing a typical cool-season lawn/forest edge
dominated by opportunistic herbaceous species.

Photo E American elm in the forested wetlands of the Livingston Nature Preserve.

Photo F View of jewelweed and fruiting Jack–in-the-pulpit in the Livingston Nature Preserve forest
understory. The grass species in the photo is the highly invasive Japanese Microstegium or stilt grass.

Photo G The Farry/Lees House on Passaic Avenue. This site was considered for the National and State
Registers of Historic Places.

Photo H The Orchard Hill Farmhouse (ca. 1740) is one of a number 18th century structures in Livingston
with potential historical importance.

Photo I the Kean Mansion (ca. 1900) is the childhood home of former NJ Governor Thomas Kean.

Photo J The Federated Church located near W. Mt Pleasant Road was constructed in 1853. Several of
Livingston’s churches, cemeteries and related structures are of potential historical importance.

Photo K View of the Littell-Stiles Burying Ground. Littell family members were among the earliest
European settlers of the Passaic Valley region.

Photo L The Ward-Force Homestead is the only Livingston site listed on the State and National Registers
of Historic Places.

Photo M The Condit Family Cooking House is now part of the Ward-Force Homestead.

Photo N The Ely House is an early 19th century house built by Moses Ely. Moses’ son and former New
York City mayor Smith Ely resided at the house in the late 19th century.

Photo O View of Canoe Brook Tributary in Prospect Park. Forested corridors along streams are vital to
maintaining water quality and wildlife habitat in Livingston.

Photo P Forested wetlands showing emergent skunk cabbage in Prospect Park. Palustrine forested
wetlands such as this are the most common wetlands in Livingston.

Photo Q Carol Heaney Nature Trail in the Newark Academy Property. This trail and property are used
for environmental education purposes.

Photo R Winter view of Slough Brook forested corridor. Slough brook is among the important open
waters feeding the East Orange Water Reserve property in Southern Livingston.

Photo S View of typical oak-dominant forest in East Hills Park. The area in the foreground is dominated
dense Rubus sp. shrubs.

Photo T The habitat behind Cedar Street commons contains elements of both emergent and successional
scrub/shrub wetlands.

