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NATURAL RESOURCES INVENTORY OF BERKELEY HEIGHTS

PREFACE
The purpose of this inventory is to familiarize the public with Berkeley Height’s natural history,
land, water, air and living resources, and also with methods for sustaining these resources.
The 2010 Revision of the 2005 Natural Resource Inventory of Berkeley Heights has been written
to provide updated information, acknowledge new programs, and record accomplishments.
Specifically:
x

The New Jersey Department of Environmental Protection adopted a Total Maximum Daily
Load Report in 2008 for the Non-Tidal Passaic River Basin which requires the adoption of
a fertilizer ordinance by watershed municipalities, including Berkeley Heights. The new
fertilizer ordinance restricts where, when and how residents apply the fertilizers.

x

During Fall 2009, Berkeley Heights received enough points to obtain the “Sustainable
Jersey” Bronze certification. Sustainable Jersey is a program intended for those
municipalities that have an interest in becoming more environmentally friendly, save
money and make their towns more sustainable for future generations.

x

Berkeley Heights is partnering with the City of Summit and the Passaic River Coalition in
a regional project to protect and enhance the recreational and resource values of the Upper
Passaic River. The Berkeley Heights Environmental Commission and the Union County
Department of Parks and Community Renewal have been overseeing the status of the
Passaic River Park and working with community volunteer groups in maintaining the park.

x

Since the last environmental inventory in 2005, the Environmental Commission of
Berkeley Heights has made several accomplishments that are reported in the subsequent
sections. The Commission considers Berkeley Heights to be an environmentally friendly
town and strives to maintain that status.

x

New and updated data from the New Jersey Department of Environmental Protection is
available and has been incorporated into this inventory.

These revisions are made possible through a grant from the Association of New Jersey
Environmental Commissions (ANJEC).
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ACCOMPLISHMENTS OF THE
ENVIRONMENTAL COMMISSION
The Berkeley Heights Environmental Commission was established in 1970 to "protect, develop or
use natural resources, including water resources, located within the Township.” 1 All of its
members are volunteers. Since its formation, the Environmental Commission has been
concentrating on nature preservation and improvement, as well as environmental awareness. Since
2005, some of their major accomplishments include:
x

In 2003 the Commission committed to a five-year Community Forest Management Plan. In
2008 an updated version was approved for 2009-2014. Some of the objectives in the new
plan include:
o Promotion of tree diversity
o Maintenance of trees along roads
o Tree ordinance reviews and updates
o Public education
o Cooperation with other Union County towns

1
2

x

During the first five-year period of the Forest Management Plan, approximately 150
diverse trees were planted, invasive species were removed and tree seedlings were
distributed. In 2009 the commission reported that “during the past five years, the school
age population has acquired an appreciation of the importance of trees. Adults too have
learned more about trees…”. 2 The town and the environmental commission are dedicating
their time and energy to maintain a healthy green city for years to come.

x

In 2004 and 2008, revisions to the township’s tree ordinance were adopted. In 2004 the
revision focused on requiring tree replacement by developers and in 2008 the need for
planting larger substitute trees was stressed. In addition, higher fines for tree removal or
destruction without a permit have been implemented along with the payment increases for
those developers who are not capable of providing replacement trees. Money from these
fines goes into a tree fund that the town uses to plant replacement trees elsewhere.

x

Since becoming a Tree City USA in 2005, each year the Township and the Environmental
Commission have reapplied and requalified for the certification. In order to qualify as a
Tree City USA, the town must meet certain standards established by the Arbor Day
Foundation and the National Association of State Foresters.

x

In 2006 the Environmental Commission received the ANJEC Environmental Achievement
Award for a 30-minute video about storm water management. The “Stormwater Basics”
was broadcasted on Channel 36 for one month. The video focused on the importance of
infiltration, protecting water quality, significance of trees in nutrient absorption and
economic benefits from reduced flooding. The airing of the video fulfilled a part of the
educational component of the State Stormwater Regulations.

http://www.bh-ec.org/index.html
Chisholm Jr. Stephen M., 2008. “Township of Berkeley Heights Second 5 Year Community Forestry
Management Plan 2009-2014” Township of Berkeley Heights in Cooperation with the Berkeley Heights
Environmental Commission.
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x The township passed a Steep Slope Ordinance in 2006 because building on areas with steep
slope terrains causes soil loss, erosion, excessive water runoff and loss of natural
topography. Developers building on land of 15% slopes or greater must preserve the
natural topographic features to the furthest extent possible. Only railroads and construction
sites are permitted on the terrains sloping 25% or greater with a proof of absolute necessity
for the development. Otherwise, no development, re-grading or stripping of vegetation is
allowed on the latter terrains. 3
x

The Township has been accredited with a Bronze Level Certification from Sustainable
Jersey, which requires the formation of Green Teams, fulfillment of two out of four
priority actions, and a total of 150 points. The effort began in 2008 when seven
sustainability teams were formed, consisting of nearly fifty volunteers (more about
Berkeley Height’s sustainable actions in Section VIII). The green teams addressed
problems in areas such as:
o Transportation
o Energy conservation
o Water usage
o Green building practices
o Solid waste and recycling
o Tree canopy and open space
o Green purchasing
In addition to the action teams, the Environmental Commission created an environmental
website, started revising the environmental resources inventory, worked on the tree
removal ordinance, and organized a green fair. The Commission also partnered with
Rutgers Cooperative Extension, Union County Master Gardeners, Betterway Lawncare
Company, local businesses, the Board of Education, and the Hughes School PTO to build a
rain garden. (More details in Section VIII)

3

x

Berkeley Heights, Union County Parks Department and the Passaic River Coalition have
been working on the Passaic River Park located in Berkeley Heights since 2001. A number
of volunteers have improved the trail at the Passaic River Park; constructed and enhanced
attractive entrances to the park; planted trees, shrubs and native plants; and installed and
repaired fences for deer protection purposes. The organizations will continue to work
closely together in making the park healthier, more attractive and diverse.

x

A cooperative effort has been started with the City of Summit Environmental Commission
and the Passaic River Coalition to develop joint programs aimed at improving the Passaic
River corridor.

x

Working with the Berkeley Heights Planning Board, the Environmental Commission
helped incorporate sustainability concepts into the town’s revised Master Plan.

x

Berkeley Heights developed its Municipal Stormwater Management Plan as required by
the New Jersey Department of Environmental Protection. (More details in Section VIII)

Township of Berkeley Heights Ordinance No. 9-06. An Ordinance to Add Section 3.1.11, Regulation of Steeply
Sloping Terrain”.
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I. NATURAL RESOURCES INVENTORY
OF BERKELEY HEIGHTS
Berkeley Heights has a wealth and diversity of both natural and human resources for living. This
diversity can be sensed in viewing the 2007 aerial photograph of Berkeley Heights Township
shown in Figure I-1. The Township of Berkeley Heights web site describes the Township as
follows: 1
Berkeley Heights is a small community located in Union County, New Jersey, with a
population of 12,913. Nestled in the Watchung Mountains, Berkeley Heights is a
community of comfortable homes, quiet tree lined streets, which provides the ideal setting
for raising a family and enjoying life. Residents enjoy spacious parks and outstanding
recreational programs for all ages. Berkeley Heights is an easy commute by train to New
York City for work or play and provides access to other locations by nearby major
highways. In this time of increasing development, the Township Committee is diligently
working to maintain the beauty and character of our community.
In order to maintain “the beauty and character” of the 6.3 square miles of land and water that
Berkeley Heights covers, it is critical that the natural resources of the area be protected, and in
some places restored. Therefore, the Environmental Commission of Berkeley Heights has
requested that the Passaic River Coalition update the Natural Resources Inventory (NRI) of
Berkeley Heights. The previous NRI was prepared by the Passaic River Coalition in 2005, while
the first NRI was done by Jason M. Cortell and Associates Inc. in 1976. 2 This revised NRI may
be used by Township officials and citizens for purposes outlined by the Association of New Jersey
Environmental Commissions (ANJEC). 3 Suggestions on how to use this NRI follow.
Municipal Land Use Planning: This NRI should serve as the factual basis for municipal land use
planning, including preparation of the land use element of the municipal master plan. The
Township adopted a Master Plan in September 2007, which included revisions aimed at improving
the management of the natural resources of Berkeley Heights so that they are sustained for the
future. 4
Site Plan Review: The site plan review process often requires much information about the
environmental conditions of a site that is available in this NRI or can be accessed through the
references provided. The maps displaying Soil Types (Figure III-5), Topography (Figure III-6),
Slopes (Figure III-7), Recharge Capabilities (Figure V-4), Wetlands (Figure V-5), Flood Hazard
Areas (Figure V-6), and Conservation Areas for the Protection of Wildlife Habitat (Figures VI-1)
are especially relevant. References to applicable laws and regulations are found in Sections III
through VII.

1
2
3
4

Township of Berkeley Heights. 2005. Official Township of Berkeley Heights web site. Website:
<www.berkeleyheightstwp.com/>
Jason M. Cortell and Associates Inc. 1976. Inventory and Analysis, Natural Resources of Berkeley Heights.
Upmeyer, Mimi, Association of New Jersey Environmental Commissions. 2004. The Environmental Resource
Inventory. Page 4. Website: <www.anjec.org>
Township of Berkeley Heights, Department of Public Works, Office of the Township Engineer. 2007. Master
Plan.

II. HISTORY OF BERKELEY HEIGHTS
The natural resources which Berkeley Heights enjoys are here because the soils, rocks, water and
air resources in the township are able to support an abundance of life. For such a small land area
Berkeley Heights Township has an exceptionally rich geologic history, which contributes to the
value and diversity of its natural resources. This natural history from Precambrian time, over a
billion years ago, to the more recent Quaternary period is described in Appendix A.
Human habitation of the Berkeley Heights area may go back about seven thousand years. 1 The
Historical Society of Berkeley Heights compiled “A History of the Township of Berkeley
Heights” in 1977. Excerpts from this history of the Township follow. 2
The last aboriginal inhabitants of New Jersey were the Lenni-Lenape Indians, a branch of the
Algonquin. In the 1600's the Dutch claimed the land, but they were unsuccessful in colonization
and lost their foothold to the English, who settled Elizabethtown in 1664, under the aegis of the
Elizabethtown Associates. Counterclaims to New Jersey by the New Jersey Proprietors, Lord
John Berkeley and Sir George Carteret, brought years of litigation. Nevertheless, within seventyfive years, settlement had spread outward from Elizabethtown, and many new towns had been
founded. One of these little hamlets was Turkey, later to become New Providence. Settlement in
the Turkey area had begun with Peter Willcoxie and John and Phoebe Badgeley who had climbed
the Second Watchung Mountain into the beautiful Blue Brook Valley-Surprise Lake area soon
after 1720. They were followed by other settlers, and by 1800 the little town had become the
cultural, social, religious and commercial center of the area. The outlying section of town, now
Berkeley Heights, grew very slowly and remained a sparsely-settled farming area well into the
twentieth century.
Most of the early settlers were of English and Scottish origin, but in the early 1800's, people from
Germany and France began arriving, many purchasing land in the hilly sections of town along
Stony Hill Road (Mountain Avenue) and off Plainfield Avenue. After the Civil War, Italians from
southern Italy began settling, buying land and setting up homesteads in what is now the center of
town.
Meanwhile, two unusual communities were established within the boundaries of town between
1845 and 1915. One was "Feltville," a proprietary mill town founded in the Blue Brook Valley by
David Felt, a manufacturer of stationery. In 1860, Feltville ceased operation, and the town was
sold. It later became known as "The Deserted Village." The other, an experimental single-tax
community known as "Free Acres," was founded in 1910 in the hill section off Emerson Lane by
Bolton Hall and a group of his followers who were advocates of Henry George, the economist.
Free Acres is still in existence, one of three such communities remaining in the United States.
With the population explosion following World War II and the coming of the Bell Telephone
Laboratories in 1942, the sleepy little village, like Rip Van Winkle, was jolted awake. A
cataclysmic period of growth ensured. Housing developments and new roads appeared where only
shortly before had been open fields, farms, scenic hills and stands of trees. With the developments
1
2

Brydon, Norman F. 1974. The Passaic River, Past, Present, Future. Rutgers University Press, New Brunswick,
NJ. Page 35.
The Historical Society of Berkeley Heights. 1977. From the Passaiack to the Wach Unks, A History of the
Township of Berkeley Heights, New Jersey. Introduction, pages v-vi.

II. HISTORY OF BERKELEY HEIGHTS
came problems, and local newspapers of the 50's and 60's were rife with struggles over school
expansion, sewers, roads, increased taxes, zoning, flooding, environmental and other concerns
related to the burgeoning population. Since 1970 the population of the Township has been steady
at about 13,000. 3 Although many problems remain to be solved, among them flooding and the
preservation of the natural environment, Berkeley Heights has developed into a beautiful town.
Historic sites in Berkeley Heights that are included on the National Register and the New Jersey
Register of Historic Places are listed in Table II-1. 4 In 2002 the Bell Labs were proposed for
addition to the list.
Table II-1 -- Historic Places in Township of Berkeley Heights
Site
Feltville Historic District
Littell-Lord Farmstead
Nathaniel Smith House
Bell Labs

3
4

Location
Centered around Cataract Hollow Road
23 and 31 Horseshoe Road
105 Springfield Avenue
600 Mountain Avenue

Township of Berkeley Heights, Department of Public Works, Office of the Township Engineer. 2004. Municipal
Storm Water Management Plan. Page 6.
N.J. Department of Environmental Protection, Historic Preservation Office. 2004. New Jersey and National
Registers of Historic Places. Website: <www.state.nj.us/dep/hpo/>
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Municipal Ordinances: This NRI provides a reference for implementing existing ordinances and
developing new municipal ordinances that will help protect the environment, as summarized in
Section VIII.
Environmental Damage Reduction: Appropriate land use planning, zoning, site plan review, and
municipal ordinances should assist Berkeley Heights to avoid future problems, such as flooding
and degradation of water quality, and their associated mitigation costs.
Open Space Preservation: Priority areas for open space preservation are identified in Section
VIII. Management practices for public lands and “green infrastructure” are suggested.
Educational Tool: This NRI is a tool to be used by residents of Berkeley Heights to increase their
understanding of natural systems, and their limitations and opportunities for use.
This natural resources inventory should be viewed as a living document. It should be used and
reviewed frequently, so that the future changes within the town enhance rather than destroy the
natural resources of the ecological community of Berkeley Heights.

2

I. NATURAL RESOURCES INVENTORY OF BERKELEY HEIGHTS
Figure I-1 – Aerial Photograph of Berkeley Heights (2007)

3

III. LAND RESOURCES
Geology
Berkeley Heights is located in the Piedmont Physiographic Province of New Jersey (Figure III-1).
The Piedmont is characterized by gently rolling plains, 200 to 400 feet in elevation, and by the
crescent-shaped Watchung Mountains, 450 to 900 feet in elevation. 1 The rocks underlying the
plains are mainly sandstones and siltstones, and the mountains are composed of basalt flows.
Glacial deposits overlie the surface throughout the area.
Figure III-1 -- Physiographic Provinces of New Jersey

1

Wolfe, Peter. E. 1977. The Geology and Landscapes of New Jersey. Crane Russak, New York, NY.

III. LAND RESOURCES
Figure III-2 – Land Elevations in Berkeley Heights

7
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Table III-1 – Bedrock Formations Underlying Berkeley Heights
Symbol
Jf

Period of
Origin
Jurassic

Jo
Jp
Jt

Jurassic
Jurassic
Jurassic

Formation

Type of Rocks

Feltville Formation

Sedimentary rocks: Sandstone, siltstone, silty
mudstone, fine- to coarse-grained, and less
abundant calcareous siltstone and mudstone,
carbonaceous limestone
Orange Mountain Basalt Igneous rocks: Basalt, fine- to medium-grained
Preakness Basalt
Igneous rocks: Basalt, fine- to coarse-grained
Towaco Formation
Sedimentary rocks: Sandstone, siltstone, silty
mudstone, fine- to medium-grained; less
abundant calcareous siltstone and mudstone

The land of Berkeley Heights Township is shaped by its underlying bedrock, which is shown on
Figure III-3 and described in Table III-1. There are two types of rock that underlie Berkeley
Heights, sedimentary rocks, and the igneous basalt flows that form the Watchung Mountains.
These rocks are part of the Newark Group, which were formed during the Triassic and Jurassic
Periods.
The largest area of Berkeley Heights is underlain by Preakness Basalt (Jp), the igneous traprock
that forms the Second Watchung Mountain. Some of the First Watchung ridge, composed of
Orange Mountain Basalt (Jo), is found in the southern part of the Township. Between the First
and Second Watchung Mountains lies the sedimentary rock of the Feltville Formation (Jf), which
is composed of conglomerate, a mixture of sand and gravel that became rock under great pressure,
and sandstone. The underlying sedimentary rock to the northwest of the Second Watchung
Mountain is the Towaco Formation (Jt).
How the land is shaped by the hard Preakness Basalt of the Second Watchung Mountain is shown
in Figure III-2, which shows land elevations in Berkeley Heights. The highest elevation is over
550 feet above sea level. The lowest elevations are along the Passaic River, which is less than
200 feet above sea level.
The New Jersey Geological Survey has described the sediments laid down atop the bedrock during
the Quaternary Period, which includes the ice ages of the Pleistocene Epoch. 2 These sediments
are mapped in Figure III-4 and described in Table III-2.

2

New Jersey Geological Survey, New Jersey Department of Environmental Protection. 2002. Glacial Sediments
of New Jersey. Website: <http://www.state.nj.dep/njgs/geodata/dgs96-1.htm>
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III. LAND RESOURCES
Figure III-3 -- Bedrock Geology of Berkeley Heights

9

III. LAND RESOURCES
Figure III-4 -- Glacial Sediments
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Table III-2 -- Sediments Deposited during Quaternary Period 3
Symbol
jt

l

x

Type of
Sediment
Till

Lake-Bottom
Deposits

Description of Sediment
Sandy silt till to clayey silt
till, which occurs as
erosional remnants on flat
upland areas
Silt, clay, and fine sand
deposited on the bottoms of
glacial lakes

Deposition
Age
Jerseyan

Late
Wisconsin

Colluvial and Non-glacial surficial material Non-Glacial
alluvial
including weathered
deposits and
bedrock, colluvium, and
weathered
alluvium. Colluvium occurs
bedrock
in wedge-shaped deposits at
material
the base of hill slopes.
undifferentiated
Alluvium occurs in
floodplains and terraces
along streams

Hydrologic Character
Too thin to be an
aquifer. May retard
movement of surface
water into underlying
bedrock.
Generally a confining
or semi-confining
layer. Underlain by
productive confined
and semi-confined
lacustrine-fan and
fluvial aquifers in
places
Non-glacial materials
are generally too thin
to be aquifers.

The 1976 Natural Resources Inventory of Berkeley Heights gave the following description of
these sediments: 4
“During the Pleistocene Epoch of geologic time, approximately 1 million to 10,000 years
ago, at least two ice sheets, the Kansan and Illinoian glaciations, moved across Berkeley
Heights. These glaciers removed the previously formed soils and deposited in many areas
a hard mixture of poorly sorted, nonstratified clay, silt, sand, and gravel, called till. A good
exposure of till is found along the stream flowing under Hamilton Avenue, southwest of the
intersection of Roosevelt Avenue. The last major glaciation during the Pleistocene Epoch,
known as the Wisconsin glaciation, stopped to the north at Summit. Although the ice sheet
did not reach the Town, it did have a great influence upon its geology and soils. A large
lake was formed in the basin between the Second Watchung Mountain on the south and
east and the highlands to the northwest. The Wisconsin ice sheet acted as the dam for
Lake Passaic, and also deposited vast amounts of sediment into the lake waters. These
sediments settled from the water and now are found in Berkeley Heights as thick lake
bottom deposits of interbedded stratified fine sand, silt, and laminated clay. The lacustrine
deposits are found only in the northwestern part of the Town. Associated with the
lacustrine sediments are deposits of stratified medium-to-fine sand containing no clay.
These sands were formed as near shore and beach deposits by the waters of Lake Passaic,
3
4

New Jersey Geological Survey, New Jersey Department of Environmental Protection. 2002. Glacial Sediments
of New Jersey. Website: <http://www.state.nj.dep/njgs/geodata/dgs96-1.htm>
Jason M. Cortell and Associates Inc. 1976. Inventory and Analysis, Natural Resources of Berkeley Heights,
pages 58-59.
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primarily as the lake drained during the retreat of the ice sheet at the end of the Wisconsin
glaciation.”

Soils
Over time soils have formed atop these bed rocks and sediments due to "the prolonged action of
weathering processes combined with organic activity of plants and animals." 5 All land-based
plant and animal life is dependent for survival upon soils at the surface of the land. Thus, the soils
in Berkeley Heights are an important natural resource.
The National Resources Conservation Service (NRCS) of the U.S. Department of Agriculture has
surveyed and mapped the soils in Union County, and released detailed data about these soils,
which are available from the Internet. 6 There are areas in Berkeley Heights where the soils have
been significantly impacted by urban development. Each of the different soil types identified in
the NRCS survey as present in Berkeley Heights is depicted in Figure III-5 and briefly described
in Table III-3. Figure III-5 was updated with soil data from 2008, though no difference was seen
between it and the map from the previous NRI.
The dominant upland soils in Berkeley Heights, which lie atop and besides the basalt rock of the
Watchung ridges, and which were formed from the basalt rocks, are the Amwell (Am), Neshaminy
(Ne), and Haledon (Ha) soils. Amwell (Am) soils are deep, somewhat poorly and moderately well
drained. Neshaminy (Ne) soils are deep, well-drained soils. Haledon (Ha) soils are somewhat
poorly drained.
In the lake bottom deposits of Glacial Lake Passaic Whippany (Wh) soils have formed. They are
deep and poorly drained. The Dunellen (Du) soil series also formed in water deposited material
that formed terraces. They are deep and well drained. Alongside the streams in Berkeley Heights
are soils that are wet and sometimes flooded. These soils include Fluvaquents (Fmt), which
formed in flood plains, and Parsippany (Pb) soils which formed in glaciolacustrine deposits.
Urban land (UR) is land that is mostly covered by streets, parking lots, buildings, and other
structures of urban areas.
Soils contain different properties which affect their use for various purposes. Since this survey is
concerned with land development, the analysis of the soils of Berkeley Heights have been limited
to the following factors, slope, soil erosion potential, and soil drainage. These characteristics for
the soil types found in Berkeley Heights are described in Table III-4.
Slope: One of the concerns for the Township of Berkeley Heights is development on steeply
sloping land. Slope is an important factor in determining the suitability of land development for
home sites, roads, playgrounds, and parking lots. The topography of Berkeley Heights is shown
on Figure III-6. Figure III-7 shows the slopes. The slope percentage refers to the number of feet
that a slope increases or decreases within l00 feet of horizontal distance. Thus, the surface of a
10% slope would be 10 feet higher or lower for each 100 feet of slope length. The NRCS states
that a slope over 15% would present severe problems for most development uses because of the
erosion potential. Inappropriate development on slopes of less than 15% should also be a concern
because of the potential for erosion and the wash-off of sediment. Ian McHarg, a pioneer in the
concept of environmental planning, has stated that all slopes of greater than 25% should be
5
6

Strahler, Arthur N. 1971. The Earth Sciences, Second Edition. Harper & Row, New York, NY. Page 576.
US Department of Agriculture, Natural Resources Conservation Service.
2004.
Website:
<http://soildatamart.nrcs.usda.gov/>

12

III. LAND RESOURCES
covered with forest, and development prohibited. Because the protection of the vegetation and
soils on steep slopes is a concern in Berkeley Heights along portions of the Second Watchung
Mountain ridge, an ordinance restricting development on steep slopes was adopted in 2006.
Soil Erosion Potential: The degree and length of slope partially indicate the likelihood of soil
erosion. Other properties that affect erosion are soil texture, structure, permeability, and amount
of stones and pebbles. Natural vegetation inhibits water and wind erosion, but when trees, bushes,
leaves, and grass are removed, erosion occurs. The eroded soil, usually carried by water, clogs
storm drains and silts ponds and streams. Erosion damage causes multiple losses, fertile top soil
that took hundreds of years to develop is lost, silted pipes and waterways must be cleaned at
public expense, and aquatic habitat and life are severely impaired. Soil properties that influence
rainfall erosion are (1) those that affect infiltration rate, movement of water through the soil, and
water storage capacity, and (2) those that affect dispersion, detachability, abrasion, and mobility of
soil particles by rainfall and runoff. The Revised Universal Soil Loss Equation (RUSLE) has been
developed to predict the long term average soil loss from rainfall.7 This equation follows: 8
A = R * Kf * LS * C * P
A = estimated average soil loss in tons per acre per year
R = rainfall-runoff erosivity factor
Kf = soil erodibility factor
L = slope length factor
S = slope steepness factor
C = cover-management factor
P = support practice factor
The NRCS lists an assigned Kf erodibility factor for each soil type to be used in the Revised
Universal Soil Loss Equation (RUSLE). Kf values for the soil types found in Berkeley Heights
are listed in Table III-4. 9
Soil Drainage: Natural soil drainage characteristics for the soil types found in Berkeley Heights
are described in Table III-4. Where soil drainage is poor because the soil has a low permeability
and water can’t soak in readily or because the soil is already saturated with water, then rain runs
off rapidly, causes flooding, and isn’t stored in the ground to be used later as ground water or base
flow in a nearby stream. Extreme caution is needed in development on poorly drained soils.
Some of these soils occur in wetlands where development is prohibited under provisions of the
Freshwater Wetlands Protection Act. Most of the precipitation on well drained soils, such as the
Dunellen and Neshaminy series, if they are also well vegetated, will either evaporate or soak into
the ground, so that runoff is minimal. Development on these soils decreases permeability and
increases runoff. Good stormwater management is essential for protecting both the land and water
resources of Berkeley Heights. The Township has recently developed a Municipal Storm Water

7

8
9

Soil Survey Staff, Natural Resources Conservation Service, United States Department of Agriculture. 2004. Soil
Properties and Qualities, NSSH Part 618 (42-55), Soil Erodibility Factors, USLE, RUSLE (618.55). Website:
<http://soils.usda.gov/technical/handbook/contents>
Institute of Water Research, Michigan State University. 2002. RUSLE, On Line Soil Erosion Assessment Tool,
RUSLE Factors. Website: <http://www.iwr.msu.edu/rusle/>
Soil Survey Staff, Natural Resources Conservation Service, United States Department of Agriculture. 2005. Soil
Data Mart, NJ039 – Union County, New Jersey. Website: <http://soildatamart.nrcs.usda.gov/>
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Management Plan which outlines specific stormwater design and performance standards for new
development, and proposes controls to address impacts from existing development. 10
Table III-3 – Types of Soils in Berkeley Heights
Map
Symbol

Soil Name

Parent Material

AmhB
AmhCb
AmuB
DunB
DuuA
Fmt
HakB
HatB
NehBc
NehCc
NehDc
NehEc
NenB
NenD

Amwell silt loam
Amwell silt loam, very stony
Amwell-Urban Land complex
Dunellen sandy loam
Dunellen - Urban land complex
Fluvaquents, loamy
Haledon loam
Haledon loam
Neshaminy silt loam, extremely stony
Neshaminy silt loam, extremely stony
Neshaminy silt loam, extremely stony
Neshaminy silt loam, extremely stony
Neshaminy-Urban land complex
Neshaminy-Urban land complex

Pbp

Parsippany silt loam

Pbs

Parsippany-Urban Land complex

Udh

Udorthents, Haledon substratum

UR

Urban land

WhpA
WhpB
WhrB

Whippany silt loam
Whippany silt loam
Whippany-Urban land complex

Colluvial material of basic igneous rocks
Colluvial material of basic igneous rocks
Colluvial material of basic igneous rocks
Coarse loamy outwash derived from sandstone
Coarse loamy outwash derived from sandstone
Clayey marine and fluvial sediments
Coarse loamy basal till derived from basalt
Coarse loamy basal till derived from basalt
Weathered mixed basic and acidic rocks
Weathered mixed basic and acidic rocks
Weathered mixed basic and acidic rocks
Weathered mixed basic and acidic rocks
Weathered mixed basic and acidic rocks
Weathered mixed basic and acidic rocks
Fine glaciolacustrine deposits derived from
basalt, shale, gneiss
Silty and clayey sediments derived from basalt,
shale, and granitic gneiss material
Loamy material transported by human deposition
Surface covered by pavement, concrete,
buildings, and other structures.
Water-laid sediments
Water-laid sediments
Water-laid sediments

10

Township of Berkeley Heights, Department of Public Works, Office of the Township Engineer. 2004. Municipal
Storm Water Management Plan. Page 3.
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Table III-4 – Soil Characteristics
Map
Symbol

Soil Name

Slope

AmhB
AmhCb
AmuB
DunB
DuuA
Fmt
HakB
HatB
NehBc
NehCc
NehDc
NehEc
NenB
NenD
Pbp
Pbs
Udh
UR
WhpA
WhpB
WhrB

Amwell silt loam
Amwell silt loam, very stony
Amwell-Urban Land complex
Dunellen sandy loam
Dunellen - Urban land complex
Fluvaquents, loamy
Haledon loam
Haledon loam
Neshaminy silt loam, extremely stony
Neshaminy silt loam, extremely stony
Neshaminy silt loam, extremely stony
Neshaminy silt loam, extremely stony
Neshaminy-Urban land complex
Neshaminy-Urban land complex
Parsippany silt loam
Parsippany-Urban Land complex
Udorthents, Haledon substratum
Urban land
Whippany silt loam
Whippany silt loam
Whippany-Urban land complex

2-6%
6-12%
0-6%
3-8%
0-3%
0-3%
3-8%
0-6%
6-12%
12-18%
18-35%
0-6%
12-18%
0-3%
0-3%
0-8%
0-45%
0-3%
3-8%
0-8%

15

Kf
erodibility
factor
0.43
0.43
0.43
0.28
0.32
0.32
0.43
0.32
0.37
0.37
0.37
0.37
0.37
0.37
0.05

Natural soil drainage
Poor to moderate
Poor to moderate
Poor to moderate
Well drained
Well drained
Poor, frequently flooded
Poorly drained
Somewhat Poor

Well drained
Well drained
Well drained
Well drained
Well drained
Well drained
Frequently flooded
Poorly Drained
Well-Drained

0.37
0.37
0.37

Somewhat poorly drained
Somewhat poorly drained
Somewhat poorly drained

III. LAND RESOURCES
Figure III-5 – Soils in Berkeley Heights
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Figure III-6 – Topography
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III. LAND RESOURCES
Figure III-7 – Slopes
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IV. AIR RESOURCES
Climate
Berkeley Heights has a humid and temperate climate, which is influenced by wet, dry, hot, and
cold airstreams, creating a daily weather pattern that is highly variable. 1 Its air patterns are
"prevailing westerlies," a flow of air from west to east. In winter, northwesterly winds prevail; in
summer, the wind comes from the southwest. Current weather data can be viewed on the
Internet. 2 The monitoring station closest to Berkeley Heights with real-time data is in Summit.
For long term data the monitoring station closest to Berkeley Heights is the Canoe Brook station,
located in Millburn, Essex County, near a Canoe Brook reservoir, by the New Jersey American
Water Company. Temperature and precipitation have been monitored at the Canoe Brook station
since 1931. 3 The mean temperature in winter is 31.3°F. January is the coldest month when the
minimum normal temperature was 18.2°F from 1971 to 2000. 4 The lowest temperature recorded
since 1931 was -26°F in February 1934. July is the warmest month. The mean temperature in
summer is 73.1°F. The hottest day occurred in July 1999 when the temperature rose to 103°F.
The growing season is roughly 190 days with the last killing frost at the end of April and the first
killing frost in late October.
Average annual precipitation from 1971 to 2000 at the Canoe Brook station was 51.6 inches per
year. The highest daily precipitation occurred in September 1999 during Hurricane Floyd, when
7.6 inches of rain fell within 24 hours. 5
However, over time these climate characteristics may change as part of a larger pattern of global
scale climate change. The Earth is subject to a greenhouse effect where certain gases in the
atmosphere trap heat from solar radiation which keeps the planet warmer than it would otherwise
be. These greenhouse gases include carbon dioxide, methane, nitrous oxide, water vapor, and
chlorofluorocarbons. Increases in the concentrations of these gases amplify the greenhouse effect
which leads to global climate change. Carbon dioxide, or CO2, has been responsible for over a half
of the stimulated greenhouse effect seen so far 6 . CO2 emissions come from burning fossil fuels for
energy in places like factories, power plants, or motor vehicles. The other greenhouse gases come
from a combination of Earth’s natural processes such as wetlands, gas hydrates, permafrost, and
wildfires, and human-related activities such as burning fossil fuels, waste management, biomass
burning, deforestation, agriculture cultivation, animal stockbreeding, and fertilizers.
Global climate change may have serious consequences for the planet. In the high northern
latitudes the ice cover has shrunk by 2.7 % per decade, with larger decreases in the summer of 7.4
% per decade. The ice is melting due to higher average temperatures which are more pronounced
in the higher latitudes. Since 1850, when the instrumental record of global surface temperature
1
2
3
4
5

6

Office of the NJ State Climatologist, Rutgers University. 2005. Website:
<http://climate.rutgers.edu/stateclim_v1/njclimoverview/>
Office of the NJ State Climatologist, Rutgers University. 2005. Website: <http://climate.rutgers.edu/njwxnet/>
Office of the NJ State Climatologist, Rutgers University. 2005. Website:
<http://climate.rutgers.edu/stateclim_v1/>
Ibid.
Office of the NJ State Climatologist, Rutgers University. 2005. Website:
<http://climate.rutgers.edu/stateclim_v1/climtables/cbk-09.htm>
IPCC First Assessment Report. Intergovernmental Panel on Climate Change 1990. Available at:
http://www.ipcc.ch/publications_and_data/publications_and_data_reports.htm
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began, 1997-2006 rank among the twelve warmest years. Due to the melting ice caps, the sea level
has been persistently rising. Global average sea level has risen since 1961 at an average rate of
0.07 in/yr and since 1993 at 0.1 in/yr. In addition, in both Americas, Asia and Europe precipitation
increased notably from 1990 to 2005. 7
In 1990, New Jersey’s carbon dioxide emissions were approximately 123 million tons per year. By
2004, those emissions had risen 11 percent to approximately 137 million tons per year. The
emissions are projected to increase 25 percent from 1990 levels to approximately 154 million tons
per year by 2020. 8 In 2007, New Jersey passed the Global Warming Response Act which aims to
reduce the greenhouse gas emissions to the 1990 levels by 2020.
Temperature increases are projected for New Jersey with environmental and human health risks.
“Climate models predict an increase in the number of days per year with temperatures above 90qF
in the New York City metro area, with a potentially significant impact on human health due to
heat stress.” 9 The projections also call for an increase of short-term droughts due to higher
temperatures and decreased summer rainfall. These changes could impact the freshwater supply,
wildlife habitats and human health. See Section VIII for steps Berkeley Heights can take to sustain
its natural resources in the face of climate change.

Air Quality
The Clean Air Act regulates air borne pollutants. Six are considered priority pollutants, based
upon their impact on health. New Jersey’s air quality monitoring system continually measures the
concentrations of up to five of these priority pollutants at each station. 10 The priority pollutants
measured are carbon monoxide (CO), nitrogen dioxide (NO2), ozone (O3), particulates (PM), and
sulfur dioxide (SO2). The New Jersey Department of Environmental Protection air quality
monitoring stations closest to Berkeley Heights are located in Newark, Morristown, East Orange,
and Rutgers University. Ozone (O3) and the other four pollutants are measured at the Newark
monitoring station. Particulates (PM) and carbon monoxide (CO) are measured at the Morristown
site. The monitoring station in East Orange measures levels of nitrogen dioxide (NO2) and carbon
monoxide (CO). At the Rutgers University sites ozone (O3), nitrogen dioxide (NO2), and
particulates (PM) are monitored. Current air quality readings from these stations and others in
New Jersey can be viewed on the Internet. 11 Also reported is the Air Quality Index (AQI) scale
for each pollutant at each station. 12 This scale standardizes the health standards for each pollutant
at 100. The incoming data (in parts per million) is converted to the AQI scale. The data are
assigned ratings of Good, Moderate, and Unhealthy. Unhealthy is defined as any value above 100.
Moderate is defined as values between 51 and 100. Good is defined as values between 0 and 50.
7
8
9
10
11
12

IPCC 2007 Climate Change Synthesis Report. Available at:
<http://www.ipcc.ch/publications_and_data/publications_and_data_reports.htm>
Meeting New Jersey’s 2020 Greenhouse Gas Limit: New Jersey’s Global Warming Response Act
Recommendations Report. December 2009. New Jersey Department of Environmental Protection.
<http://www.state.nj.us/globalwarming/index.shtml>
New Jersey Department of Environmental Protection. 2004. NJDEP Bureau of Air Monitoring. Website:
<http://www.njaqinow.net/>
Ibid.
New Jersey Department of Environmental Protection. 2004. NJDEP Bureau of Air Monitoring. Website:
<http://www.njaqinow.net/>
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In northeastern New Jersey the priority pollutants of greatest concern are nitrogen oxides (NOx),
ozone (O3), and particulates (PM). Lead (Pb) levels in the air have been greatly reduced since
gasoline became lead-free. Sulfur dioxide (SO2) is still a concern, but most of the sulfur dioxide is
blown in from the west, from coal burning power plants. Carbon monoxide (CO) is a concern
where fossil fuel combustion, as in motor vehicles, is inefficient. Air quality report and data for
particular monitoring stations in New Jersey can be found at the Department of Environmental
Protection’s Air Monitoring Site: www.njaqinow.net.
Nitrogen oxides in the air can threaten human health. Breathing in the acid-forming nitrogen
oxides can cause bronchitis and asthma suffering to be more severe. 13 Nitrogen oxides also cause
acid rain. The quality of precipitation is as important as the quantity. Most of the northeastern
United States is experiencing acid deposition, more commonly known as acid rain. Acid rain is
caused by the wash out of certain pollutants from the air. The air pollutants that are causing the
most problems are nitrogen oxides. Nitrogen oxides dissolve in rain and snow to form nitrous or
nitric acid. Acidity is measured in terms of pH on a scale of 0 to 14. Seven is considered neutral.
Water with pH values from 9 to 14 is alkaline, and water with pH values less than 5 is acidic.
Precipitation should normally have a pH reading of 5.0-5.6. 14 Once the pH falls below 5.1, acid
deposition damages structures and ecosystems.
One of many concerns about the deposition of nitric acid in the waters of Berkeley Heights and the
Passaic and Raritan Rivers is that it can cause an overgrowth of algae. When the algae die they
decompose, and this process takes oxygen out of the water. This means that there is less oxygen
for fish to breathe and fish die.
Furthermore, nitrogen oxides react with carbon monoxide, methane, and other organic compounds
in the air to form ozone. Elevated ozone concentrations, commonly referred to as smog, cause a
range of adverse environmental impacts, particularly on human health and natural vegetation. 15 In
addition, ozone is an important greenhouse gas. Ozone contributes to global warming because it
reflects heat back to the earth from the lower atmosphere. Berkeley Heights is in a "Severe Ozone
Nonattainment Area", which means that ozone levels in the air in Berkeley Heights may
sometimes exceed the primary standard for ozone, which is 0.12 parts per million (ppm). 16
Nitrogen oxides and sulfur dioxides are typically released into the air from electric utility plants. 17
Another major source of nitrogen oxides is motor vehicle exhaust gases. Very small particulate
matter that is less then 2.5 micrometers, the smoke that comes from motor vehicle exhausts and
some smokestacks, may also be a problem in Berkeley Heights. Small particulate matter may be
contributing to increasing numbers of cases of asthma, especially among children, in northeastern
New Jersey.

13
14
15

16

17

US Environmental Protection Agency. 2004. Acid Rain Program. Website: <http://www.epa.gov/acidrain/
effects/health.html>
Miller, G.T. 1996. Living in the Environment. Wadsworth Publishing Company, New York, NY.
Derwent, Richard, William Collins, Colin Johnson & David Stevenson. 2002. Global Ozone Concentrations and
Regional Air Quality. Environmental Science & Technology, 1 October 2002, vol. 36, no. 19, pages 379A-380A.
US Environmental Protection Agency, Office of Air and Radiation, Office of Air Quality Planning Standards.
National Ambient Air Quality Standards. Kruger, A.L., E.F. Filippone, and M.S. DuBois. 1999. Impacts on
Natural Resources from Developments Proposed for Ramapo River Watershed in New York. Passaic River
Coalition, Basking Ridge, NJ. Pages 72-73.
US Environmental Protection Agency. 2004. Acid Rain Program. Website: <http://www.epa.gov/acidrain/>
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Since the original Clean Air Act was passed in 1970, significant improvements in air quality have
been achieved. Levels of carbon monoxide (CO), particulates (PM), sulfur dioxide (SO2), and
lead (Pb) have dropped well over 50 percent. Ozone (O3) and nitrogen oxides (NOx) levels appear
to have improved, but long term trends in these pollutants are less apparent. The number of days
in a year that exceed the 1-hour ozone standard of 0.12 parts per million (ppm) somewhere in New
Jersey has been trending downward, but is still being violated every year. In the twenty-two years
from 1985 to 2007 the worst year was 1988, when there were 211 site-days when the ozone
standard was exceeded, and the best year was 1998 when there were 7 site-days of unhealthful
levels of ozone. 18 Because ozone forms as a result of photochemical reactions of precursor
pollutants, notably hydrocarbons and oxides of nitrogen, concentrations are highly dependent on
weather conditions. The improvement from 1988 to 1989 was attributable primarily to
unseasonably cool, wet, summer weather. The ongoing regulations requiring more effective
emission controls and better maintenance of motor vehicles through the inspection/maintenance
program, stringent industrial controls, vapor recovery systems at gasoline stations and limits on
the volatility of gasoline sold during the summer in New Jersey are having a positive effect on the
levels of unhealthful ozone.
The primary air pollutants of concern in Berkeley Heights come from motor vehicles, many of
which drive along Interstate 78. Despite the improvements achieved, more still needs to be done.
Ozone remains a significant and persistent health problem, and the potential impacts of other air
pollutants need much more attention. Advocating greater fuel efficiency, as well as better
emission controls in motor vehicles would be an appropriate approach to improving air quality.
Also, improving parking facilities and encouraging pedestrian traffic in the commercial area of
town would reduce air pollution. Energy conservation generally leads to better air quality. As
noted in a recent issue of Scientific American, “Focusing on energy efficiency will do more than
protect Earth’s climate – it will make businesses and consumers richer.” 19

18
19

New Jersey Department of Environmental Protection. 2004. NJDEP Bureau of Air Monitoring. Website:
<http://www.state.nj.us/dep/airmon/oz1tbl.htm>
Lovins, Amory B. 2005. More Profit with Less Carbon, Scientific American, September 2005, page 74.
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Water Resources in Berkeley Heights
In Berkeley Heights the average precipitation rate is close to 50 inches of water per year. 1 On
average, about half of this water is returned to the atmosphere by evapotranspiration, which is
evaporation and transpiration through trees and other biota. The remainder runs off into streams
and rivers or becomes ground water. The Chief Hydrologist of the US Geological Survey (USGS)
notes that “effective land and water management requires a clear understanding of the linkages
between ground water and surface water as it applies to any given hydrologic setting.” 2
Berkeley Heights lies within two major watersheds or drainage basins, the Passaic River and the
Raritan River Basins. These watersheds have been divided into Watershed Management Areas
(WMAs), as shown on Figure V-1. Precipitation falling on the part of the Township north of the
Second Watchung Mountain flows through pipes and brooks and the ground until it reaches the
Passaic River. Approximately 2,000 acres of the Township empty into the Passaic River, in the
Upper Passaic Watershed (WMA 6), as shown on Figure V-2. Green Brook and Blue Brook drain
the southern portion of Berkeley Heights, flow southwest and enter the Raritan River at Bound
Brook. About 1,100 acres of the town are in the Lower Raritan River Watershed (WMA 9).
The 1976 inventory of natural resources of Berkeley Heights analyzed ground water resources in
Berkeley Heights for their potential for future use as a source of water supply as follows: 3
The potential of any type of subsurface material containing water (an "aquifer") to be used
as a significant future water supply is dependent upon four main factors: (1) the amount of
pore space ("porosity") available for water in the aquifer, (2) the ease with which
groundwater is able to move through the aquifer ("permeability"), (3) the physical size of the
aquifer, and (4) the chemical and biological quality of the available groundwater. In the
case of Berkeley Heights, the subsurface materials are not suitable to serve as a major source
of water supply to the Township.
The sediments covering most of Berkeley Heights are too thin to hold much ground water. (See
Figure III-4 and Table III-2.) The underlying hard basalt bedrock has low porosity and
permeability. The size of the aquifers underlying much of Berkeley Heights, which depend upon
the amount of water that they can hold and allow to move into streams, is small. The only
significantly deep aquifers are found in the lake-bottom deposits along the Passaic River.
Consequently, there are no public community wells in Berkeley Heights, and most of the potable
water used in Berkeley Heights is piped in from elsewhere. Nevertheless, what happens to the rain
that falls on Berkeley Heights has profound impacts on the drinking water used in Berkeley
Heights, as well as in the rest of northeastern New Jersey. The Passaic River Coalition describes
these impacts in its Homeowner Guides advocating “Contain Your Rain, Soak It, Don’t Send It,
For Tomorrow You Drink It.”

1
2
3

Monthly and Annual Statewide Climate Data. Office of the NJ State Climatologist, Rutgers University. 2005.
Website: <http://climate.rutgers.edu/ stateclim >
Hirsch, Robert M., Chief Hydrologist, US Geological Survey. 1998. Ground Water And Surface Water: A
Single Resource. USGS Circular 1139. Website: <http://water.usgs.gov/ogw/gwsw.html>
Jason M. Cortell and Associates Inc. 1976. Inventory and Analysis, Natural Resources of Berkeley Heights,
Prepared for the Environmental Commission, Township of Berkeley Heights, New Jersey. Pages 8 & 11.
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Figure V-1 -- Berkeley Heights and Surrounding Watersheds
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Figure V-2 -- Local Watersheds
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Ground water recharge begins with rain, snow and other forms of water that drop out of the
clouds and onto the ground. Water that falls on the land may run off over the surface, return to the
atmosphere through evaporation, or seep into the soil. Water in the soil is either taken up by plants
in the upper layers, or infiltrates down into deeper layers. In the upper layers of soil the pores, or
spaces between the soil particles, often are filled with air so that water can trickle through. The
deeper layers form a saturated zone where water is held, like a sponge, in all the spaces between
the rock particles. The water table marks the top of this saturated zone. Water in the soil recharges
ground water when it reaches the water table.
Ground water discharge occurs where the land's surface dips below the water table, allowing the
water to flow out to the surface. Ground water exits the earth at discharge areas, coming to the
surface to feed springs, streams and wetlands.
Base flow is the ground water discharge that keeps streams and wetlands soggy between rainfalls,
even during times of drought. When recharge areas are covered with impervious, or watertight,
surfaces, rainwater can’t replenish the ground water, base flow gets reduced, and streams run
lower than usual during dry spells. Impervious surfaces also make flooding worse, because all the
stormwater runoff that would normally soak into the ground gets added to flood-swollen streams.
Ground water recharge areas are land surfaces where the soil naturally allows rainwater to seep
down to the water table. Ground water recharge areas function best when the land surface and the
ground beneath it are permeable so water can infiltrate into, and flow through, the ground.
Permeability is the relative ease with which water can move through soil or rock. For instance,
beach sands are highly permeable, and the ocean water soaks into them readily, while dense clays
have a very low permeability and rain runs off of them instead of soaking into the ground. Trees,
bushes and grasses put down roots, helping to keep soil permeable. It is the combination of water
permeable soils and vegetation that keep ground and surface water sources of drinking water clean
and plentiful. When land is built upon, impervious surfaces, such as buildings, roads, and parking
lots, seal up recharge areas and prevent rainwater from seeping into the ground. Even converting
forest or meadow landscapes into lawn makes the soil less permeable, and recharge less abundant.
Land use changes recharge. People have developed the land in various ways. Many of these
changes in land use have added impervious surfaces and decreased the permeability of soils.
Nowadays less water soaks into the ground to recharge ground water than it did before the natural
landscape was altered. This means that there is less water stored in the ground that can later be
used for drinking water. The graph in Figure V-3 compares the amounts of water that recharge
ground water in an average year on the same type of soil (Neshaminy) with the same amount of
rain and snow in Berkeley Heights, but with different land uses. 4 A highly altered landscape such
as a shopping center concentrates rain runoff, diverts it from recharge areas, and sends it into the
nearest brook to be sped on its way out of town.
Increasing ground water recharge is possible by directing storm water into the ground. Learn
more in the Passaic River Coalition’s Homeowner Guides #2, #3, and #4. 5

4

5

Charles, E.G., C. Behroozi, J. Schooley, and J.L. Hoffman. 1993. A method for evaluating ground water
recharge areas in New Jersey. New Jersey Geological Survey Report GSR-32. Division of Science and
Research, New Jersey Department of Environmental Protection and Energy, Trenton, NJ.
Passaic River Coalition. 2004. Contain Your Rain, Soak It, Don’t Send It, For Tomorrow You Drink It!
Homeowners Guides #2, #3, #4.
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Figure V-3 – Effects of Land Use on Recharge Capabilities of Neshaminy Soils
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The uses of all of the land areas in Berkeley Heights, including recharge areas, wetlands, flood
plains, and riparian buffers have important impacts on both the quantity and quality of water
resources in both the Passaic River and Raritan River Watersheds. The locations of these areas in
Berkeley Heights, some of the land use impacts, and their management are discussed below.

Recharge Areas
If the natural water resource base is to be maintained, wooded areas must be preserved. They have
the highest recharge rates because the vegetation detains stormwater and facilitates its percolation
into the ground. The New Jersey Geological Survey (NJGS) has developed a method for
evaluating ground water recharge in New Jersey. 6 The method relies on estimating a soil-water
budget, where the following equation applies:
recharge = precipitation - surface runoff - evapotranspiration
Figure V-3 shows how land use on a Neshaminy soil in Berkeley Heights impacts recharge. 7 The
recharge capabilities of the land in Berkeley Heights are shown in Figure V-4.

6

7

Charles, E.G., C. Behroozi, J. Schooley, and J.L. Hoffman. 1993. A method for evaluating ground water recharge
areas in New Jersey. New Jersey Geological Survey Report GSR-32. Division of Science and Research, New
Jersey Department of Environmental Protection and Energy, Trenton, NJ.
Charles, E.G., C. Behroozi, J. Schooley, and J.L. Hoffman. 1993. A method for evaluating ground water recharge
areas in New Jersey. New Jersey Geological Survey Report GSR-32. Division of Science and Research, New
Jersey Department of Environmental Protection and Energy, Trenton, NJ.
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Figure V-4 – Recharge Capabilities in Berkeley Heights
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In 2004 the New Jersey Department of Environmental Protection (NJDEP) promulgated new
stormwater management rules, which include minimum design and performance standards for
groundwater recharge. 8 These standards are to be enforced by municipalities in reviewing
applications for major developments. Applicants must demonstrate that stormwater management
measures proposed for a site will “maintain 100 percent of the average annual preconstruction
groundwater recharge volume for the site, or that the increase of stormwater runoff volume from
pre-construction to post-construction for the two-year storm is infiltrated.” 9 This rule will greatly
assist in maintaining recharge. Other ways that recharge can be improved in Berkeley Heights are
discussed in section VIII. Those areas with the highest rates of recharge are most in need of
protection, but there should be concern in all areas of Berkeley Heights to assure that more storm
water seeps into the ground, and that less runs off rapidly.

Wetlands
Wetlands are the areas on the landscape where land and water meet. They are valuable habitat for
many wildlife and plant species. Wetland areas in Berkeley Heights are shown on Figure V-5.
The State of New Jersey prohibits development of wetlands under the Freshwater Wetlands
Protection Act. 10 A potential developer must define the extent and character of the wetlands, and
potential impact on the wetlands. This includes delineation of the wetlands based on soils,
vegetation, and presence or absence of water. Although the map shown in Figure V-5 is useful for
an overall view of where wetlands are present, an exact survey of an area must be made to
determine compliance with the Freshwater Wetlands Protection Act. Under the regulations
developed pursuant to this act, only a 50-foot transition or buffer area is required around
freshwater wetlands in Berkeley Heights. Nevertheless, wherever a 150-foot buffer that is
naturally vegetated can be maintained or restored, the natural functions of a wetland will be better
protected. For more information on wetlands and how they are regulated see the NJDEP website
on the Freshwater Wetlands Program. 11

Flood Plains
Adjacent to the brooks, ponds, and rivers of the Township are flood plains. A flood plain is the
relatively flat area adjoining the channel of the stream or river that is covered with water during
periods of high flow. Flood plains were formed by the action of seasonal floodwaters over time.
Flooding is exacerbated by increases in impervious cover and compacted soils, which change
surface conditions and thereby increase the velocity and volume of surface runoff. Preserving
flood plains in a natural state with trees and other vegetation is essential to reducing flooding
problems.

8

9
10
11

New Jersey Department of Environmental Protection, Division of Water Quality, Bureau of Nonpoint Pollution
Control. 2004. New Jersey Pollutant Discharge Elimination System, Municipal Stormwater Regulation Program.
Website: <www.njstormwater.org>
N.J.A.C. 7:8-5.4(a)2.
Freshwater Wetlands Protection Act, N.J.S.A. 13:9B-1 et seq. (P.L. 1987, c.156) and N.J.S.A. 58:10A-1 et seq.
(N.J.A.C. 7:7A-1 et seq.).
New Jersey Department of Environmental Protection. 2005. Land Use Regulation Program, Freshwater
Wetlands Program. Website: < http://www.state.nj.us/dep/landuse/fww.html >
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Figure V-5 – Wetlands
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In New Jersey, the flood plain is regulated by the New Jersey Department of Environmental
Protection (NJDEP) under the Flood Hazard Area Control Act of 1979. 12 Flood Hazard Areas
can be expected to flood at least once in a hundred years. Flood Hazard Areas are divided into the
stream channel, the floodway, and flood fringe areas. Floodways flood frequently, at least once in
ten years on average. Flood Hazard Areas in Berkeley Heights are shown on Figure V-6. The
areas mapped in Figure V-6 are approximations of floodway and flood fringe areas based on 2009
data from the New Jersey Department of Environmental Protection. For Berkeley Heights, there
appears to be negligible difference between the 1996 and 2009 maps. Many developments in
Flood Hazard Areas require Stream Encroachment Permits. These requirements are described by
the NJDEP in the internet. 13
Flooding can be a major problem in Berkeley Heights. These flood hazard areas would grow in
size and flooding problems would increase in the future, if less water soaks into the ground in
these areas and on the upland recharge areas. The Township Department of Public Works has
developed a Municipal Storm Water Management Plan which should be implemented to try to
reduce flooding. 14 More suggestions about storm water and flood water management are provided
in Section VIII.

Riparian Buffers
Riparian forest buffers, also called riparian corridors, are the areas of land connected or adjacent to
rivers and streams, lakes and wetlands, that should be managed to function naturally in order to
reduce the impact of neighboring land uses and nonpoint source pollution. Native trees, shrubs,
and other vegetation, growing on the land on either side of waterways provide a transition zone
between aquatic and the terrestrial environments. The New Jersey Department of Environmental
Protection (NJDEP) and the Passaic River Coalition are advocating that municipalities adopt a
riparian buffer conservation zone ordinance. Berkeley Heights should adopt such an ordinance.
(See Section VIII). The general purpose of this ordinance would be to enhance water quality by
protecting the areas adjacent to streams and other surface water bodies. The ordinance would
establish Riparian Buffer Conservation Zones (RBCZ) along each side of surface water bodies. A
75 feet strip on either side of a stream or river, or along the shore of a lake, is minimally necessary
to protect the watercourse from pollution. For some surface water bodies a wider RBCZ is needed.
The types of uses permitted in Riparian Buffer Conservation Zones and the levels of municipal
approval or approval by the NJDEP required for those uses would be specified in the ordinance.
Protection or restoration of the natural resources of riparian buffers is especially critical in
Berkeley Heights in order to protect water supplies and to reduce pollution and flooding.

12
13
14

Flood Hazard Area Control Act, N.J.S.A. 58:16A-50 et seq. 1979. (N.J.A.C. 7:13 et seq.)
N.J. Department of Environmental Protection, Land Use Regulation Program. 2005. Stream Encroachment
Program. Website: < http://www.state.nj.us/dep/landuse/index.html >
Township of Berkeley Heights, Department of Public Works, Office of the Township Engineer. 2005. Municipal
Storm Water Management Plan.
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Figure V-6 -- Flood Hazard Areas
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Water Supplies
Potable water is supplied to Berkeley Heights Township by the New Jersey American Water
Company, which also provides water to many other New Jersey municipalities. The source water
is taken from the confluence of the Raritan River and the Millstone River (highlighted on Figure
V-1). The water enters Berkeley Heights via an interconnection in the southern part of the town. In
addition to Berkeley Heights, this interconnection provides drinking water to New Providence,
Long Hill, and Basking Ridge. The township of Berkeley Heights uses about 1.3 million gallons
of water a day 15 .
What happens on the land in the Upper Raritan River and Millstone River watersheds impacts
both the quality and quantity of the water available in the Township. What happens on land in
Berkeley Heights impacts other downstream users in the Passaic and Lower Raritan Watersheds.
For further information on the susceptibility of the New Jersey American Water Company, Short
Hills Division, to pollution, see the Source Water Assessment Summary, which was developed by
the New Jersey Department of Environmental Protection (NJDEP) and US Geological Survey
(USGS) and is available on the Internet. 16
New Jersey American Water publishes an annual water quality report which is sent to consumers
and is available online. Appendix B contains a list of detected contaminants in the Raritan Supply
as detailed in the 2008 report. Most of the contaminants are at levels below the regulatory limits
for drinking water; only manganese and sodium were measured slightly above the regulatory
limits. Sodium and manganese are secondary contaminants, which means they are not regulated.
Sodium can enter water bodies from industries, sewage, fertilizers and roads. High blood pressure
is the most common effect of high levels of sodium present in a human body.
During 2008 and 2009, New Jersey American Water participated in the Unregulated Contaminant
Monitoring Rule. Unregulated contaminants are those contaminants that have not yet been
assigned EPA drinking water standards; N-nitrosopyrrolidine (NPYR) was detected in the Raritan
water system. The purpose of these tests is to assist EPA with establishing drinking water
standards if necessary. NPYR is a byproduct of various chemical syntheses and manufacture of
rubber, leather or plastics.

Waste Water Management
Most of the wastewater in Berkeley Heights is piped to the Berkeley Heights Water Pollution
Control Plant (WPCP). 17 This sewage treatment plant provides activated sludge and trickling
filter treatment to the wastewater before it discharges the water into the Passaic River. This
discharge, which is permitted under New Jersey Pollutant Discharge Elimination System
(NJPDES) permit no. NJ0027961, has a design average flow of 3.1 million gallons per day (mgd).
As of December 2009, the permit is expired and the NJDEP is currently working on the permit’s

15
16

17

Brezinski, Scott. Water Quality Supervisor. New Jersey American Water – Passaic Operating Area. 2010 E-mail:
Scott.Brezinski@amwater.com.
New Jersey Department of Environmental Protection. 2004. NJ American Water Company, Short Hills Division,
Source Water Assessment Summary. Website: <http://www.state.nj.us/cgibin/dep/swap/swapdata2.pl?psid=0712001>
North Jersey District Water Supply Commission. 2002. Watershed Characterization and Assessment.
Watershed Management Area 6. Draft, November 2002. Page 3.4-2. Information confirmed in 2010. Berkeley
Heights Wastewater Treatment Plant.
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renewal. 18 The treated wastewater being discharged into the Passaic River consistently meets the
stringent permit limitations. The effluent limits regulated by this NJPDES permit issued to the
Township of Berkeley Heights WPCP do not allow for the degradation of the Passaic River. 19

Water Quality
There are many types of potential pollutant sources from which contaminants can leach into
ground water or be carried in runoff into streams and rivers. According to the New Jersey
Department of Environmental Protection (NJDEP) 2010 report, there are sixteen known
contaminated sites in Berkeley Heights, which is five less than in 2005. The locations of these
sites are shown on Figure V-7 and are described in Table V-1. In many cases the contamination is
caused by leaking underground storage tanks. Any of these cases could cause contaminants to
leach into ground water, and well water or stream water might become contaminated.
The quality of the water in the Passaic River has been monitored over the years at locations both
upstream and downstream of Berkeley Heights by the Passaic Valley Water Commission and
others, since the river is an important water supply source. Water quality in the Upper Passaic
River was surveyed by Anderson and Faust in the early seventies. 20 The conclusions of the survey
were that the dissolved oxygen (DO) in the water was low and that the biological oxygen demand
(BOD) was increasing at most sites. Decreasing ratios of ammonia to nitrate in a downstream
direction on the Passaic River main stem suggested that nitrification, as well as microbiological
decomposition of organic matter, was contributing to the continued and increasing low oxygen
levels in the river system as it flowed by Berkeley Heights.
These trends were reversed, and water quality in the 1980's and early 1990's improved as more of
the sewage treatment plants in the basin were upgraded to advanced waste water treatment. The
Passaic Valley Water Commission has been measuring various water quality parameters in water
taken from the Passaic River since 1962 at a point just downstream from the Stanley Avenue
Bridge in Chatham. The data for the minimum levels of dissolved oxygen (DO) detected each
year and averaged as a five-year running mean are shown in Figure V-8. These data clearly show
that dissolved oxygen levels have improved, which means that the river is cleaner and healthier
than it was in the 1960s. This improvement has been caused primarily by a reduction in biological
oxygen demand (BOD), as shown in Figure V-9.
Biological oxygen demand (BOD) levels have decreased in part because sewage treatment plants
are now required to convert ammonia to nitrate. Ammonia levels have also declined in the Passaic
River. However, total inorganic nitrogen levels, which include both ammonia and nitrate, have
been rising, as shown in Figure V-10. One of the reasons for this increase is an increase in
emissions of nitrogen oxides into the air, primarily from motor vehicles and power plants.
Nitrogen oxides are washed out of the air as nitric acid. Other reasons for the increase are the
overuse of fertilizer, and the loss of functioning wetlands along riparian corridors. The
microorganisms in healthy wetlands can convert nitrates to nitrogen gas and put the nitrogen back
into the atmosphere where 80% of the gases are nitrogen gas.
18

Mondsini, JoAnn. Berkeley Heights WPCP Superintendent/Director WW. 2010. E-mail: jmondsini@bhtwp.com.

19

Mondsini, JoAnn, Superintendent, Berkeley Heights Water Pollution Control Plant. 2005. Personal
communication.
Anderson, Peter W. & Samuel D. Faust. 1973. Characteristics of Water Quality and Streamflow, Passaic River
Basin about Little Falls, New Jersey. Geological Survey Water-Supply Paper 2026. US Government Printing
Office, Washington, DC.
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Table V–1 -- Known Contaminated Sites 21

21

INDEX
#

NAME

ADDRESS

HOME
OWNER

1

111 KLINE BOULEVARD

111 KLINE BLVD

No

2

174 SNYDER AVENUE

174 SNYDER AVE

Yes

3

19 DELMORE AVENUE

19 DELMORE AVE

Yes

4

247 PARK AVENUE

247 PARK AVE

Yes

5

424 SPRINGFIELD AVENUE

424 SPRINGFIELD
AVE

No

6

55 STATION STREET

55 STATION ST

Yes

7

BARKER BUS CO

40 RUSSO PL

No

8

BERKELEY HEIGHTS GULF

96 SYNDER AVE

No

9

EXXON R/S 32072

343 SPRINGFIELD
AVE

No

10

FORMER GETTY S/S #56093

713 PLAINFIELD
AVE

No

11

GENERAL CHEMICAL

235 SNYDER AVE

No

12

GETTY 56040

525 SPRINGFIELD
AVE

No

13

HOGLUND TRI ORDINATE
CORPORATION

343 SNYDER AVE

No

14

MILLMASTER ONYX GROUP INC

11 SUMMIT AVE

No

15

SILLCOCKS-MILLER CO

310 SNYDER AVE

No

16

VILLAGE SQUARE CLEANERS

432 SPRINGFIELD
AVE

No

NJ Department of Environmental Protection, Site Remediation Program 2010. Active Sites with Confirmed
Contamination: Data Miner Dynamic Report (Get Report – Union County). Website:
<http://www.nj.gov/dep/srp/kcsnj/>
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Figure V-7 – Known Contaminated Sites in Berkeley Heights
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Figure V-8 – Minimum Dissolved Oxygen (DO) Levels in the Passaic River at Chatham
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Figure V-9 – Biological Oxygen Demand (BOD) Levels in the Passaic River at Chatham
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Figure V-10 – Total Inorganic Nitrogen (TIN) Levels in the Passaic River at Chatham
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The New Jersey Department of Environmental Protection (NJDEP) has designated the uses
surface waters in Berkeley Heights should have. 22 Surface waters in Berkeley Heights are
classified as FW2-NT. FW stands for fresh water and NT for non-trout. This designation means
that these waters are supposed to be clean enough to be used for the "maintenance, migration, and
propagation of the natural and established biota," and for "primary contact recreation, industrial
and agricultural water supply, and public potable water supply after conventional filtration
treatment." 23
Every two years, states must submit what is called an “impaired waters list” or “303(d)” list to the
U.S. Environmental Protection Agency (EPA).24 This list is mandated as part of the Clean Water
Act. A waterway is determined to be “impaired” if its water quality does not meet the state's
standards for its designated uses. The Passaic River along Berkeley Heights is listed as an
impaired water body because it is in nonattainment for the following uses:
x
x
x
x

General aquatic life,
Recreation,
Drinking water supply, and
Industrial water supply.

Along the southern border of Berkeley Heights, Blue Brook and Green Brook are listed in
nonattainment for Recreation. Table V-2 lists the individual pollutants causing nonattainment of
the uses and the priority ranking assigned by NJDEP, however, the segments of Blue and Green
Brook along Berkeley Heights did not have any parameters listed.
22
23
24

N.J. Department of Environmental Protection. 1998. N.J.A.C. 7:9B-1.15(e).
N.J. Department of Environmental Protection. 1998. N.J.A.C. 7:9B-1.12(c).
Section 303(d) of the Federal Clean Water Act (33 U.S.C. 1313(d)).
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Table V-2 – Impaired Waterbodies, 2008 25
WMA

Assessment Unit Name

Parameter

Priority Ranking

06

Upper Passaic River

Arsenic, Cyanide, Dissolved Oxygen,

M, M, M, L

(Snyder to Plainfield Rd)

Total Suspended Solids

Upper Passaic River

Arsenic, Cyanide, Dissolved Oxygen,

06

o

09

(40 45’N to Snyder Ave)

Total Suspended Solids

Blue Brook and Green
Brook

Not Listed

M, M, M, L

In order to restore an impaired waterbody to a more healthy condition the State can create a plan
for the restoration of the waterway, called a “Total Maximum Daily Load” (TMDL) plan for each
waterway on the list. In 2008 NJDEP mandated that phosphorus levels be reduced in the non-tidal
Passaic River Basin, which includes the Upper Passaic River flowing through Berkeley Heights,
as listed in Table V-3. In 2006, levels of this nutrient were 8 to 10 times higher than allowed for
more than a decade. During that time, 76.6% of phosphorus originated from point source pollution
e.g. Waste Water Treatment Plants. 26 Overabundance of phosphorus usually causes
eutrophication, which is an overgrowth of algae in a water body. Undesirable changes, such as
reduced water clarity, unpleasant odor and taste, toxins from bluegreen algae and reduced
dissolved oxygen or even depletion of oxygen, may occur. As required by the 2008 TMDL,
Berkeley Heights passed a fertilizer ordinance, which restricts where, when and how residents
apply the fertilizers, that contain certain amounts of phosphorus.
Table V-3 – TMDL Stream Segments in Vicinity of Berkeley Heights Township 27
Stream Segment
Upper Passaic River (Snyder to Plainfield Rd.)
Upper Passaic River (40d 45m to Snyder Ave)

WMA
6
6

TMDL
Phosphorus
Phosphorus

TMDL Adopted
4/2008
4/2008

Preservation of the Water Resources in Berkeley Heights
Criteria for evaluating land areas for their ability to provide environmental services that preserve
water resources were developed by the Open Space Committees of Watershed Management Area
6 (WMA6), the Upper Passaic River Watershed, and Watershed Management Area 3 (WMA3). 28
These criteria, and the scoring and mapping systems developed to rank land areas according to

25
26
27

28

N.J. Department of Environmental Protection. New Jersey 2008 Integrated Water Quality Monitoring and
Assessment Report. Website: < http://www.state.nj.us/dep/wms/bwqsa/generalinfo.htm>
North Jersey District Water Supply Commission 2006 Operations Report. Pg. 12. Website:
<http://www.njdwsc.com/njdw/opreport.htm>
N.J Department of Environmental Protection. 2008 Total Maximum Daily Load Report For the Non-Tidal
Passaic River Basin Addressing Phosphorus Impairments. Website:
<http://www.state.nj.us/dep/watershedmgt/tmdl_phosphorus20070507nontidal_passaic.pdf>
Passaic River Coalition. 2002. Criteria for Preservation of Critical Water Resource Lands in the Passaic River
Watershed.
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their water resource values can be used by anyone interested in "open space" preservation and
planning for water resource protection in Berkeley Heights.
Areas listed in Table V-5 are likely to provide water resource benefits if allowed to function so
that their ecological benefits are optimized. Each type of area has been subdivided or categorized
according to its potential for protecting water resources. Each category has been given a
suggested score based upon a judgment of the relative value of the category of land at protecting
water resources. These categories and suggested scores are summarized in Table V-5.
The types of areas that are likely to provide water resource benefits if allowed to function so that
their ecological benefits are optimized and that are present in Berkeley Heights are as follows:
x
x
x
x
x
x

Recharge Areas (Figure V-4);
Drinking Water Source Areas (Berkeley Heights is in a moderate replenishment area.);
Areas with Steep Slopes (Figure III-7);
Surface Water Sensitive Areas (Figure V-6);
Wetlands (Figure V-5); and
Landscape Project Conservation Areas (The Landscape Project is described in Section
VI on living resources.).

Geographic information system (GIS) technology makes it feasible to assemble the criteria for
water resource lands into a single composite data set, and to assign numerical scores for water
resource preservation values to all land in a watershed region. Such a composite data layer has
been developed for the entirety of the Passaic River Basin. The results of this analysis for the
Passaic River Basin portion of Berkeley Heights are shown in Figure V-11.
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Table V-5 -- Categorization of Criteria for Water Resource Lands
Suggested
Score

Type of Area

Category of Area

Recharge Areas

>19 inches/year
19-15 inches/year
14-10 inches/year
9-5 inches/year
<5 inches/year
High replenishment area
Moderate replenishment area
Low replenishment area
>15%
>12%
>8%
Absent
Tier I for Public Community Well(s)
Tier II for Public Community Well(s)
Tier III for Public Community Well(s)
Absent
Open surface water body
Area within 1500 feet of reservoir
Floodway*** (Floodway delineations are not currently
available in a GIS data set)
Flood hazard area re FEMA mapping
Area within 75 feet of stream, lake or pond
Area within 150 feet of stream, lake or pond
Absent
Freshwater wetland
Freshwater wetland buffer area within 150 feet
Absent
Highest priority, rank=5

24
21
12
6
0
12
6
0
12
8
4
0
12
8
4
0
12
12
12

High priority, rank=4
Medium priority, rank=3
Low priority, rank=2
Lower priority, rank=1
Absent

10
8
6
4
0

Drinking Water Source Areas
Areas with Steep Slopes

Well Head Protection Areas

Surface Water Sensitive Areas

Wetlands
Landscape Project Conservation
Areas
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Figure V-11 – Water Resource Values
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VI. LIVING RESOURCES
Vegetation
The vegetation that occurs in Berkeley Heights is characteristic of that found in an area lying in
the heart of the Oak-Yellow Poplar Forest Association, a grouping that extends from northern
New Jersey southwestward through Pennsylvania, Maryland, and West Virginia. The plant
communities or "types" that grow in the undeveloped areas reflect the characteristics of the soils,
microclimates, and relatively recent manipulation of sites by human activities. There are four
different plant community types that grow on the areas in Berkeley Heights shown as “woods,
horticulture, meadow and marsh” in Figure VII-1. The plant communities are abandoned field,
pioneer woody shrub, lowland forest, and mixed upland hardwood forest. These plant
communities are further described in Appendix C. In the developed areas landscaping has altered
the naturally occurring vegetation.
Vegetative cover is aesthetically pleasing and plays a vital role in ecological systems. Berkeley
Heights generally has a healthy tree population, which provides a good canopy and numerous
benefits discussed below. The Township tree ordinance has recently been amended to foster the
maintenance of this excellent resource. Other than Green Acres and parkland, there is little open
undeveloped land in the Township. However, there are many deep lots off of Mountain Avenue
and other streets, which can be subdivided and developed via cul-de-sacs. These lots contain
some of the oldest and finest trees in town, and their loss would be a setback. The trees and other
vegetation growing in Berkeley Heights provide many beneficial environmental impacts, some of
which are described below.
Air Quality: Suburban vegetation affects air quality. 1 Property owners appreciate trees for their
shade and beauty, and as wind, noise, and pollution buffers. Trees lower high summer
temperatures by providing shade and by acting as natural air conditioners through
evapotranspiration. On a summer day a large deciduous tree will transpire approximately 150
gallons of water. In the winter evergreens provide effective windbreaks against cold north winds.
Rows or clumps of vegetation reduce noise levels and help control pollution. Trees and other
plants make their own food from carbon dioxide (CO2) in the air, water, sunlight and a small
amount of soil elements. In the process, they release oxygen (O2) for us to breathe. They help
trap particle pollutants. They absorb carbon dioxide and other dangerous gases. They reduce
global warming gases. They absorb enough carbon dioxide on each acre, over a year’s time, to
equal the amount produced when a car is driven 26,000 miles. 2
Water Runoff: Studies differ regarding the rate at which runoff increases when an area is
developed; they all agree, however, that it increases substantially. When water cannot infiltrate
the natural mulch of forest leaves down into the deep root system, it runs off the land, often into a
storm sewer system. One study indicates that “if 20% of an area is paved and served by storm
sewers after development, the streams draining that area will flood twice as often. An intensively

1
2

Nowak, David J. 1995. Trees pollute? A “TREE” explains it all. Proceedings of 7th National Urban Forestry
conference, American Forests, Washington, DC, pp. 28-30.
Maryland Department of Natural Resources Forest Service. 2005. Trees Reduce Air Pollution. Website:
<http://www.dnr.state.md.us/forests/forester/mdfacts.asp >
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developed area, with 50% of the land paved or roofed and 50% drained by storm sewers, will
experience flooding five times as often.” 3
Erosion: When a hillside is cleared for construction, the increase in sediment washing off the
slope can range from 500% to 1000%. 4 The clear streams that run through natural areas change to
brown with siltation. Future homeowners will have lost valuable topsoil to storm sewers.
Water Quality: Vegetation and plant debris slow surface runoff encouraging sediment and
sediment-bound contaminants to settle before entering surface water. Once in the soil,
contaminants can be immobilized, transformed by soil microbes, or taken up by vegetation.
Ground water flowing through the root zone is also filtered by these processes. 5
Ground Water: Trees protect ground and surface water supplies by encouraging infiltration of rain
into the soil. During their growing season, plants also aid in controlling water at or near the
surface by evapotranspiration. Approximately half of all precipitation evaporates back into the
atmosphere or transpires through leaves after it is used by plants.
Food and Shelter for Wildlife: Vegetation is extremely vital in sustaining wildlife; the greater the
variety of trees and bushes, the more habitats for different kinds of wildlife, especially birds. Most
animals need wild areas, and Berkeley Heights is fortunate to have substantial, in suburban terms,
open space. Unfortunately, the deer population has increased greatly beyond the capability of the
land to support the deer population. This has led to a disappearance of the understory with partial
replacement by invasive monocultures.
Economic Value of Land: In addition to their aesthetic appeal, trees and shrubs are economic
factors of importance to the individual property owner. "A 1987 Gallop survey found that
attractive landscaping adds 7% to 14% to a home’s resale value.” 6 Local realtors agree that this is
true and that proximity to open undeveloped areas increases the value and demand for residential
property.
There are many magnificent old trees in Berkeley Heights. The places listed in Table VI-1 are
sites where interesting trees are found. This list was prepared in 2004 by members of the
Environmental Commission with help from residents. In 2004 a more stringent Tree Ordinance
was adopted by the Township Committee. In 2005 Berkeley Heights received Tree City USA
status. It is important to maintain this distinction and in so doing protect the town’s forest canopy.
The township has applied to the Sustainable Jersey program for a grant to evaluate aerial
photography of its tree canopy, quantify the environmental benefits and estimate the changes in
the last 2 decades.
Invasive species like multiflora roses, Japanese knotweed and phragmites have overtaken areas so
that less aggressive native plants can not survive. There is a decrease in biodiversity. In 2005 the
Environmental Commission along with the Berkeley Heights Department of Public Works and the
Union County Department of Parks and Recreation began working with the US Fish and Wildlife
3
4
5
6

Strong, Ann. 1972. Regulation of Urban Runoff to Control Runoff and Erosion. University of Pennsylvania,
Institute for Environmental Studies.
Howard & Sopper, 1969.
USDA National Agroforestry Center. 2004. Working Trees for Water Quality, Restoring Ecological Services.
USDA National Agroforestry Center, East Campus – UNL, Nebraska 68583-0822. Website: <www.unl.edu/nac>
Money, March 1992.
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Service to control the growth of phragmites and Japanese knotweed in the Passaic River Park.
Volunteers have also helped to reduce the amount of multiflora roses growing in the park by
removing whole plants. Control of invasives must continue.
Table VI–1 – Terrific Trees in Township
Site in Berkeley Heights
The center of town at the
intersection of Plainfield
Ave.& Springfield Ave.
Peppertown Park#

Passaic River Park

Free Acres Community
Center at Emerson Lane &
Apple Tree Road
Columbia School parking lot
331 Springfield Avenue
East parking lot of
Community Pool
Mountain Avenue &
Dogwood Lane
Rear of 70 Beech Avenue
311 Springfield Avenue
Memorial Field
Hughes School
Rosegate Court

Type of Tree
Ginkgo
Dawn Redwood
Scholar Tree
White Oak, the “Union
County Tree”

Species Name
Ginkgo biloba
Metasequoia glyptostroboides
Sophora japonica
Quercus alba

Norway Spruce, also remnants
of the farm
American Beech
River Birch
Red Maple
Sweetgum
Shagbark Hickory
Swamp Hickory
Ash
Black Walnut
Flowering Dogwood
Sycamore ***
Tulip Poplar
Catalpa
Eastern White Pine
Elm

Picea abies
Fagus grandifolia
Betula negra
Acer rubrum
Liquidambar styraciflua
Carya ovata
Carya leiodermis
Fraxinus Americana
Juglans nigra
Cornus florida
Platanus spp.
Liriodendron tulipifera
Catalpa speciosa
Pinus strobius
Ulmus americana

Honeylocust

Gleditsia triacanthos

Striped Maple
Swamp White Oak ***
Tupelo
White Oak
White Oak ***

Acer pennsylvanicum
Quercus bicolor
Nyssa sylvatica
Quercus alba
Quercus alba

*** These three trees are the oldest and biggest of their species growing in Berkeley Heights.
# This park formerly contained apple trees, which were remnants of the farm that once stood on
the site.
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Appendix C contains a list of plant species that were identified during field investigations in
Berkeley Heights. Some of the plants on the list were identified by Jason M. Cortell and
Associates, when they prepared information for the 1976 Natural Resources Inventory. 7 Others
on the list have been seen by members of the Environmental Commission. This diversity of
vegetation enriches the community.
Biodiversity is defined as "the variability among living organisms from all sources including,
terrestrial, marine and other aquatic ecosystems and the ecological complexes of which they are a
part; this includes diversity within species, between species, and of ecosystems." 8 Biodiversity
supports a healthy food web and provides various ecosystem services, biological resources and
social benefits. Species depend on each other in order to survive. An ecosystem that contains
diverse plant and animal species is better able to handle changing conditions. A forest with only
one tree species would easily be destroyed if a species-specific disease was introduced; but a
forest with many types of trees would fare far better.
In recent decades, habitat loss, habitat fragmentation and degradation have been affecting
biodiversity and accelerating rates of extinction. Researchers estimate that current rates of species
extinction are about 100 times higher than long-term average rates based on fossil data. 9 It is very
important, now more than ever, to promote biodiversity, healthy ecosystems and natural habitats.
Residents of Berkeley Heights should advocate nature conservation, restoration, and prevention of
habitat loss.

Wildlife
Large tracts of undeveloped land within the Township support a variety of wildlife, especially
birds. Birds that have been commonly sighted in Berkeley Heights are listed in Appendix E. A
detailed list is available from Trailside Nature & Science Center in the Watchung Reservation.10
Terrestrial wildlife species that have been observed in Berkeley Heights are listed in Appendix F.
All wildlife needs food, shelter and water. The destruction of trees and bushy areas, the piping of
brooks, and the filling of swamplands destroy natural habitats. When the quality of a waterway
declines because of siltation or channelization, aquatic life also decreases.
In order to survive and flourish, wildlife needs significant areas of healthy, natural habitat.
Because there are many different types of ecosystems, there are many different ways to assess
ecosystem health. The Landscape Project, developed under the New Jersey Endangered and
Nongame Species Program by the Division of Fish, Game and Wildlife in the New Jersey
Department of Environmental Protection, has captured many of these aspects and has produced
maps of areas that should be conserved in order to protect wildlife habitat in New Jersey. The
purpose of the project is explained as follows: 11

7
8
9
10
11

Jason M. Cortell and Associates Inc. 1976. Inventory and Analysis, Natural Resources of Berkeley Heights,
page 94.
The Encyclopedia of Earth. Website: <http://www.eoearth.org/article/biodiversity>
Ibid.
Trailside Nature & Science Center, County of Union, Watchung Reservation, 452 New Providence Road,
Mountainside, NJ.
Niles, Lawrence J., Jim Myers, Mike Valent. 2000. The Landscape Project. NJ Endangered and Nongame
Species Program, Division of Fish, Game & Wildlife, NJ Department of Environmental Protection. Page 5.
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Protecting large expanses of fields, forests and wetlands helps to ensure that rare species will
remain a part of New Jersey’s future. In addition to providing habitat for the conservation of
rare species, the Landscape project will result in more open space for outdoor recreation.
Recent surveys by the U.S. Fish and Wildlife Service show that more than 60 percent of
Americans participate in some form of wildlife-related recreation. Open spaces provide
places where people can escape the confines of urban and suburban living. Retaining
habitats in their natural state provides other benefits such as reducing the threat of flooding,
allowing for the biodegradation of environmental contaminants and recharging ground water
reserves.
The Landscape Project has identified areas in Berkeley Heights that should be protected for the
wildlife habitat that they provide, including Forest Conservation Areas, Wetland Conservation
Areas, Emergent Wetland Conservation Areas, Grassland Conservation Areas, and Conservation
Areas for Wood Turtles. These areas are depicted in Figure VI-1.
Each conservation area was given a priority rank of 1 to 5. An area with a rank of 5 is most in
need of protection. The priority ranking for conservation areas and the factors used to assess
whether an area should be considered a conservation area, included the following:
x
x
x

Presence and number of endangered or threatened priority species;
Size of contiguous areas undivided by major roads; and
Identification of conserved areas that have some form of protection from development,
either through ownership or regulation.

The following subsections discuss in further detail white-tailed deer and Canada geese, which are
considered by some people to be nuisance species and are found in Berkeley Heights. The last
subsection also describes the threat of “white-nose syndrome” on bat populations.
White-Tailed Deer
The deer population in Union County, including Berkeley Heights, has grown to problematic
levels. The population’s carrying capacity, which is the number of species that could be supported
by a given habitat, has been exceeded because its productivity is imbalanced with its mortality.
The major reasons for this imbalance are the lack of the deer’s natural predators and their potential
for rapid growth. Many forests suffer significantly due to the deer’s understory dining preferences.
These herbivores have been recognized as causing the most damage to shrubs, young shoots and
other herbaceous plants, which are essential for the long-term survival of the forests. The deer are
also known to cause vehicle collisions, agricultural and landscape damage and increase the
number of deer ticks which carry various diseases.
Based on these disadvantages of deer overabundance in NJ, many communities have found it
necessary to manage the deer population in a practical and fiscally responsible fashion. There are
several options to control deer populations, such as: allowing nature to take its course, using
fencing and repellents, non-lethal deer-vehicle collision reduction techniques, trapping and
transporting the animals, fertility control, reintroducing predators, sharpshooting, and regulated
hunting. Most of these options are expensive, dangerous, hard to maintain, need more research or
are ineffective. According to the Northeast Deer Technical Committee, regulated hunting has
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proven to be the most effecting deer population management tool. 12 Regulated hunting involves
killing of deer during a hunting season under restricting conditions (hunter density, methods of
take or size of huntable area).
Due to a strongly urbanized land in Union county, the deer population density is not high and the
effects of the deer are not as severe as in the rest of the state. In Union county, during hunting
season 2009-2010, the deer harvest total was 24 compared to 8,519 in Hunterdon county. The
numbers of culled deer were the highest during seasons 2005-2006, 2006-2007, 2007-2008, but
then they decreased in 2008-2009 and 2009-2010. 13 To control the deer population in the
Watchung Reservation, a professional company conducts regulated hunting in designated sites and
from elevated tree stands. The hunt will not be performed in 2011 due to budget cuts. 14 Berkeley
Heights, in the western end of Union County has seen a noticeable increase in deer population in
recent years. Deer have devastated the understory in the Passaic River Park and are voracious
eaters of ornamental plants in gardens and back yards.
Canada Geese
Canada geese are known to litter the lawns with feces and destroy vegetation. Excessive droppings
and grazing pose major threats to human health, water quality and agriculture. In 2009, a flock of
geese flew into an airplane engine causing the plane to make an emergency landing in the Hudson
River. 15 The Canada Geese are considered migratory and covered by the Migratory Bird Treaty
Act of 1918, which states it is illegal to “pursue, hunt, take, capture, kill, possess, sell, purchase,
barter, import, export, or transport any migratory bird, or any part, nest, or egg of any such bird,
unless authorized by permit”. 16
At the beginning of 2010, Union County entered an agreement with the Wildlife Services Bureau
of the U.S. Department of Agriculture (USDA) to manage the geese populations in Union County.
Members of the USDA have developed a program called Integrated Damage Management, which
controls the geese population in lethal and non-lethal ways. Lethal options include euthanasia and
hunting, and non-lethal ways include harassment, nest disruption, preventive landscape
management, and educating the public to stop feeding wildlife. 17 A debate, which involves the
public and the decision makers, has been taking place over whether lethal approaches are
considered appropriate and humane.

12
13
14
15

16
17

Northeast Deer Technical Committee. May 2009. An Evaluation of Deer Management Options. Website:
<http://www.state.nj.us/dep//fgw/pdf/deer_mgt_options.pdf>
NJDEP Division of Fish and Wildlife. New Jersey White-tailed Deer Harvest by County - 2005-06 through 200910 Seasons. Website: <http://www.state.nj.us/dep//fgw/deer.htm>.
Borough of Watchung. Deer Management Program. Phone: 908-756-0080.
“US Airways Flight 1549” The New York Times, June 9, 2009. Website:
<http://topics.nytimes.com/top/reference/timestopics/subjects/a/airplane_accidents_and_incidents/us_airways_fli
ght_1549/index.html>
Canada Geese New Jersey. Migratory Bird Treaty Act. Website:
<http://www.canadageesenewjersey.com/Migratory%20Bird%20Treaty%20Act.htm>
“Union County Authorizes U.S Department of Agriculture to Manage Canada Geese.” February 17, 2009.
Website: <http://www.unioncountynj.org/news/1002geese.html>
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Northeastern Bats
Since 2006, several bat species in the Northeastern region of United States and Canada have been
infected by a mysterious fungal disease, caused by a pathogen, Geomyces destructans, called “the
white-nose syndrome”. The fungus attacks the bats while they are hibernating and vulnerable. It is
suspected that the fungus wakes up the bats prematurely and due to low temperatures, low body
fat, and the lack of food, they die. More than a million Northeastern bats have died since 2006. 18
So far, scientists have not found a remedy against this deadly disease, although it has been
reported that a treatment with an apple cider vinegar shows positive results. 19
Bats are very important for the environment. One bat could eat about 3,000 insects in one night
and pollinate 600 to 1,000 plant species. The United States Department of Agriculture estimates
that the pest-eating Indiana Bats help save American farmers over 1 billion dollars in pest related
damages annually. 20 In addition to pests, bats feed on mosquitoes, widely known to cause
discomfort and transmit diseases in humans and other species. Due to the decline in bat
populations, mosquito populations are going to increase, causing more diseases to be spread and
more insecticides to be used. Insecticides might protect humans from mosquitoes for a short
period of time but in the long-run, they harm and kill other species, contaminate waterways and
are harmful to humans.

18
19
20

“An Emotional Toll” Bat Conservation Times. Volume 8, Number 6, June 2010.
Kashmenr, Jackie. “Results of Apple Cider Vinegar to Treat White Nose Syndrome Affected Bats.” Bat World
New Jersey, 2009. Website: http://www.batmanagement.com/wns/WNStreatment-BWNJ.pdf.
United States Department of Agriculture. Natural Resources Conservation Service. “Bats Help Battle Crop
Pests” 2008.
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Figure VI-1 – Recommended Conservation Areas for the Protection of Wildlife Habitat
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VII. LAND USES IN BERKELEY HEIGHTS
Land uses in Berkeley Heights in 2009 are depicted in Figure VII-1. The land uses in this map
barely differ from those in the 1995-1997 map used in the previous inventory. The Township
Engineer reports that the July 1999 Master Plan identifies the land uses described in Table VII-1. 1
Table VII-1 – Land Uses in Berkeley Heights
Land Use
Residential
Public/quasi-public
Streets/roads/utilities
Interstate Route 78
Vacant developable land
Unidentified land uses
Total

Square Miles
2.6
1.8
0.7
0.2
0.3
0.7
6.3

Proportion of Land
42%
29%
11%
3%
4%
11%
100%

Residential land uses cover the largest proportion (42%) of the township. The zoning regulations
of Berkeley Heights allow residences to be built on small lots. The most stringent residential zone
is R-20 where the minimum lot area is 0.43 acres, and a lot is allowed to have 25% impervious
coverage, which includes buildings and other impervious surfaces. Smaller lots, down to 0.23
acres in R-10 zones, and up to 30% impervious coverage are allowed in other single family
residential zones. In some downtown housing (DH) and attached housing (AH) zones up to 75%
impervious coverage is permitted. If all the residential land in Berkeley Heights were developed
at the densities and impervious coverage allowed by the Township’s land use law, then there
would be environmental consequences, notably less recharge and more flooding.
Industrial and commercial land uses fall within the “unidentified land uses” category in Table VII1. Allowable impervious coverage is as high as 85% in the downtown development (DD) zones.
Transportation land uses cover about 14%, a significant proportion of Berkeley Heights.
The Passaic River Coalition and the Berkeley Heights Environmental Commission conducted an
inventory of publicly owned lands in 1998. 2 The results of this inventory along with updates are
depicted in Figure VII-2 and the sites are identified in Table VII-2. The two updates for the 1998
survey are the 13 acre Stanford Drive Parcel (#14A) purchased by Berkeley Heights and Union
County, and the removal of site 7B, which was sold to a developer. A total of 1,157.6 acres (1.8
square miles) are “public/quasi-public” lands. 3 The uses of these lands are described in Table VII3. Most of the land is wooded or otherwise open land.
A significant proportion of the land in Berkeley Heights is in public ownership, and the natural
resources on much of this land are well protected. Nevertheless, there are additional sites that

1
2
3

Township of Berkeley Heights, Department of Public Works, Office of the Township Engineer. 2005. Municipal
Storm Water Management Plan. Pages 6 & 2.
Passaic River Coalition & Berkeley Heights Environmental Commission. 1998. Township of Berkeley Heights
Inventory of Open Lands, 1998.
The acreage figures have been corrected to reflect the facts that Union County sold 8.95 acres of the Horseshoe
Road property (Site #7B) to a developer after the survey was made, and that Berkeley Heights has purchased 17
acres of land that abuts Site #14.
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should be acquired and managed so as to preserve or restore their natural resources. Some of the
types of sites that should be considered for acquisition are discussed in Section VIII.
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Figure VII-1 – Land Uses in Berkeley Heights
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Figure VII-2 – Open Lands Inventory, 2010
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Table VII-2 – Public Lands
Site
#

Site Name

Owner

Acreage

Park Avenue

Berkeley Heights

12.58

Plainfield Avenue

Berkeley Heights Board of Education

21.30

2

Berkeley Heights Municipal
Complex
Columbia School

3

Columbia Park

Hamilton Avenue

Berkeley Heights

30.69

4

none

Saw Mill Drive

Berkeley Heights

5.37

5

Mountain Park School
Hamilton Terrace
School/Early Childhood
none

Fairfax Drive

Berkeley Heights Board of Education

11.10

Mountain Avenue

Berkeley Heights Board of Education

15.50

Hamilton Terrace

Berkeley Heights

Former Runnells Hospital
Berkeley Heights Green Acres
Site
none
Berkeley Heights Green Acres
Site 2
Thomas P. Hughes School

Plainfield Avenue

Union County

35.20

Horseshoe Road

Berkeley Heights

83.70

Horseshoe Road

Privately owned

0.00

North Road

Berkeley Heights

23.49

Snyder Avenue

Berkeley Heights Board of Education

23.25

9A

none

Locust Avenue

Berkeley Heights

17.76

10

none

Hamilton Avenue

Berkeley Heights

34.96

11

none

Mountain Avenue

Berkeley Heights Board of Education

17.11

11A

none

Timber Drive

Berkeley Heights

Watchung Reservation
Governor Livingston High
School

Glenside Avenue

Union County Parks Department

Watchung Boulevard

Berkeley Heights Board of Education

36.55

1

6
6A
7
7A
7B #
8
9

12
13

9.23

3.56
521.94

15

none

Stanford Drive &
Snyder Avenue
Allen Terrace

16

William Woodruff School

Briarwood Drive West

Berkeley Heights Board of Education

17

none

Maple Avenue

Berkeley Heights

18

Passaic River Park

Springfield Avenue

Union County Parks Department

19

none

Janet Lane

Berkeley Heights

20

none

Chaucer Drive

Berkeley Heights

1.61

21

none

various

Berkeley Heights

75.51

22

none

Sutton Drive

Berkeley Heights

1.19

23

none

Diamond Hill Road

Berkeley Heights

0.17

24

none

Berkeley Heights

0.41

25

none

Twin Falls Road
Diamond Hill & Valley
Roads

Berkeley Heights

0.44

14A

***
#

Address

Stanford Drive

Berkeley Heights

13.00

Berkeley Heights

7.90
14.50
6.44
110.96
0.31

Site adjacent to Site #14 which was purchased by the county and the township, remediated, and is being
developed for active and passive recreation.
Union County sold Site 7B to a developer after the 1998 survey was made.

55

VII. LAND USES IN BERKELEY HEIGHTS
Table VII-3 – Use of Public Lands
Site #

Address

Owner

Acreage

Land Use (estimated acreage)
Woods &
Water

1

Park Avenue

Berkeley Heights
Berkeley Heights
Board of Education
Berkeley Heights

2

Plainfield Avenue

3

Hamilton Avenue

4

Saw Mill Drive

5

Fairfax Drive

6

Mountain Avenue

6A

Hamilton Terrace

Berkeley Heights
Berkeley Heights
Board of Education
Berkeley Heights
Board of Education
Berkeley Heights

7

Plainfield Avenue

Open
Fields

Outdoor
Recreation

12.6

Developed
12.6

21.3

5.3

30.7

3.1

5.4

5.4

11.1

0.6

Yes

10.5

15.5

0.8

Yes

14.7

9.2

9.2

Union County

35.2

19.4

15.8

Horseshoe Road

Berkeley Heights

83.7

54.4

29.3

8

North Road

23.5

23.5

9

Snyder Avenue

23.3

1.2

9A

Locust Avenue

Berkeley Heights
Berkeley Heights
Board of Education
Berkeley Heights

17.8

17.8

10

Hamilton Avenue

35.0

35.0

11

Mountain Avenue

17.1

17.1

3.6

3.6

521.9

495.8

7A

11A

Timber Drive

12

Glenside Avenue

13

Watchung Boulevard

Berkeley Heights
Berkeley Heights
Board of Education
Berkeley Heights
Union County
Parks Department
Berkeley Heights
Board of Education

15

Stanford Drive &
Snyder Avenue
Allen Terrace

16

Briarwood Drive West

17

Maple Avenue

18

Springfield Avenue

19

Janet Lane

Berkeley Heights
Berkeley Heights
Board of Education
Berkeley Heights
Union County
Parks Department
Berkeley Heights

20

Chaucer Drive

21

14A

36.6

Berkeley Heights

Yes

26.1

Yes

1.8

Yes

14.5

3.6

6.4

6.4

111.0

94.3

0.3

0.3

Berkeley Heights

1.6

1.6

Various

Berkeley Heights

75.5

75.5

22

Sutton Drive

Berkeley Heights

1.2

1.2

23

Diamond Hill Road

Berkeley Heights

0.2

0.2

24

Twin Falls Road
Diamond Hill &
Valley Roads

Berkeley Heights

0.4

0.4

Berkeley Heights

0.4

0.4

1,157.4

896.3

56

19.8

34.7

13
7.9

Total

23.0

2.3

13.0
7.9

25

4.6

16.0

Yes

10.9

16.6

34.9
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VIII. SUSTAINING NATURAL RESOURCES
IN BERKELEY HEIGHTS
Local Improvement Efforts
The Environmental Commission recommends that the following efforts be made in the future to
improve the living environment of Berkeley Heights:
x
x
x
x
x
x
x

Improving Storm Water Management;
Developing a Regional Approach to Protect and Enhance the Recreational Use of the
Passaic River;
Implementing an Unused Medicine Disposal Education Program;
Protecting the Floral and Faunal Diversity of Wildlife Habitats in Berkeley Heights;
Adopting and Enforcing Environmental Ordinances to Protect Natural Resources;
Developing a GIS System to Aid in Site Review Process; and
Continuing Involvement in Sustainable Jersey

Improving Storm Water Management
Water is the lifeblood of all living organisms, especially including the people who live and work
in Berkeley Heights. But “the work that healthy watersheds and freshwater ecosystems perform
naturally to purify drinking water, mitigate flood damages, and meet other societal goals … are
being lost at a rapid rate.” 1 These “ecosystem services” are being lost because “commercial
markets rarely put a price on these services, and because governments are failing to protect
them.” 2 However, the government of Berkeley Heights is concerned.
Appropriate implementation of the Municipal Storm Water Management Plan is critical for the
future well being of the Township 3 as well as communities living downstream. The goals of this
plan are to: 4
1.
2.
3.
4.
5.
6.
7.
8.
9.

1
2
3
4

Reduce flood damage;
Minimize any increase in stormwater runoff;
Reduce soil erosion;
Assure the adequacy of culverts and bridges, and other instream structures;
Maintain groundwater recharge;
Prevent, to the greatest extent feasible, an increase in nonpoint pollution;
Maintain the integrity of stream channels for their biological functions and drainage;
Minimize pollutants in stormwater runoff; and
Protect public safety.

Postel, Sandra. 2005. Liquid Assets, The Critical Need to Safeguard Freshwater Ecosystems, State of the World
Library 2005, Worldwatch Paper 170, July 2005, page 5.
Ibid.
Township of Berkeley Heights, Department of Public Works, Office of the Township Engineer. 2005. Municipal
Storm Water Management Plan.
Ibid. Page 3.
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The Plan contains design standards for storm water management measures and is implemented
through decisions made by the Berkeley Heights Planning and Zoning Boards as well as through
the Building Department’s oversight of construction projects.
The Plan advocates using Low Impact Development Best Management Practices (LID-BMPs). 5
The purpose of low impact development techniques is to minimize or eliminate post-development
increases in both runoff volumes and peak flow rates. Low impact development techniques help
rain water to soak into the ground instead of running off rapidly, to mimic a site’s natural
hydrology. The following low impact development techniques are suggested: 6
x
x
x
x

Minimize the amount of impervious surface;
Disconnect impervious surfaces;
Maintain natural vegetated buffer areas;
Increase water flow “time of concentration” by flattening slopes, increasing surface
roughness, and using vegetated swales;
x Concentrate development on soils with low permeability rates and minimize development
on soils with high permeability rates; and
x Maintain natural drainage patterns.
By reducing impervious surfaces, runoff is reduced. Driveway and parking lot areas should be
minimized as much as possible. Porous pavement materials should be considered. Disconnecting
impervious surfaces can be done by redirecting runoff from impervious surfaces to vegetated
areas. Roof leaders can be directed into dry wells. By maintaining or restoring “natural” buffer
areas, such as meadows or woods, water can infiltrate into the ground instead of running off. If
turf grass is replaced with meadow or woodland plants, then more water will soak into the ground,
and fewer nutrients from fertilizers will pollute the water.
If the velocity of water running off the land is slowed down, then the rushing water does less
damage from erosion, and doesn’t reach a stream so fast that flooding results. Runoff velocities
can be reduced by flattening slopes, increasing surface roughness, and using vegetated swales
instead of “hard” storm water drainage conveyance systems.
Rain gardens, or bio-retention systems, are another method for reducing storm water runoff. They
are perennial gardens designed to promote greater infiltration of rainwater and can capture 30%
more water than a lawn. 7 In September 2009, the Berkeley Heights Environmental Commission
created its first rain garden at the Thomas P. Hughes Elementary School. This rain garden has an
area of about 500 square feet, contains native plants, and captures water from a nearby driveway.
This project was funded by a grant from ExxonMobil and the Hughes School PTO. The
Environmental Commission hopes this pilot project will be the first of many rain gardens on
public properties throughout the town.
By employing these low impact development techniques in future development and
redevelopment, including improvements made by homeowners, Berkeley Heights could realize the
5
6

7

Ibid. Page 4.
Schiariti, Paul, P.E. (Mercer County Soil Conservation District). 2002. Integrating Low Impact Development
Techniques into the Site Planning Process. PowerPoint presentation to NEIWPCC & NJ DEP Annual Nonpoint
Source Technology Transfer Workshop, 18 December 2002, Trenton, NJ.
New Jersey Agricultural Experiment Station, Water Resources Program. 2009. Rain Gardens. Website:
<http://www.water.rutgers.edu/Rain_Gardens/RGWebsite/raingardens.html >
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goals of the Municipal Storm Water Management Plan. There are so many benefits to be gained
from using these low impact development and redevelopment techniques that educating residents
about these techniques should be a high priority. The Passaic River Coalition has prepared
homeowner guides to help Berkeley Heights' residents to improve stormwater management at their
homes, to “Contain Your Rain: Soak It, Don’t Send It, For Tomorrow You Drink It.” 8

Developing a Regional Approach to Protect and Enhance the Recreational Use
of the Passaic River Corridor in Union County
Berkeley Heights and the City of Summit have partnered together with the Passaic River Coalition
to develop and implement programs that protect and enhance the recreational value of the Passaic
River Corridor. They want their towns to help improve the quality of water in the river, which is a
source of drinking water for over a million people, though the majority of their own water comes
out of the Raritan Basin. They also want their communities to have better access to the many
recreational opportunities provided by the Passaic. The effort began with the revisions of the
Berkeley Heights and Summit Natural Resource Inventories. Other joint programs will include the
preparation of ordinances to protect the river’s riparian buffer zone and efforts to extend the
Passaic River Park in conjunction with Union County. The towns are also interested in a joint
desnagging effort along the Union County stretch of the Passaic River.
As part of the planning process, the Berkeley Heights and Summit Environmental Commissions
held a visioning meeting on November 30, 2009 to provide members of the public an opportunity
to share their thoughts on the state of the Passaic River. Details are given in Appendix G.
The Upper Passaic River Conservation Master Plan addresses several of these topics discussed at
the meeting. The Plan was developed by the Passaic River Coalition, which conducted an
extensive survey of the riparian corridor from 1998 to 2000. The project was completed in
cooperation with the Environmental Commissions of the Township of Berkeley Heights,
Township of Bernards, Township of Long Hill, and the Borough of Chatham. 9 Excerpts from the
report on this project with recommendations on future actions that should be taken along the
Passaic River riparian corridor in Berkeley Heights are included in Appendix H.
This study was the basis for an Action Plan, a summary of recommendations to improve the
riparian forest and create new recreational opportunities. 10 The Action Plan included the
following recommendations which are particularly pertinent in Berkeley Heights:
 Adopt a riparian forest buffer ordinance to protect the health and quality of the forest
within the riparian corridor from future development and land use changes.
 Permanently protect open space to preserve wetlands and riparian forest through fee simple
acquisition and conservation easements.
 Change public landscape management practices in municipal parkland and properties
located along the Passaic River to create and/or restore the riparian buffer.
8
9
10

Passaic River Coalition. 2004. Contain Your Rain, Soak It, Don’t Send It, For Tomorrow You Drink It!
Homeowners Guides. Website: <http://www.passaicriver.org/campaign.html>
Environmental Commission of the Township of Berkeley Heights & Passaic River Coalition. 2000. The Upper
Passaic River Riparian Conservation Project Conservation Master Plan, Township of Berkeley Heights.
Ibid. Page 34.
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 Promote public-private partnerships and develop an education program to revegetate and
enhance areas of riparian forest located on private property that have been altered or
destroyed. A large section of the study area is developed and privately owned.
 Promote new recreational opportunities and increased access to the Passaic River within
the study area. This section of the Passaic River contains an enormous amount of
underutilized public open space that could become a greater public benefit with new trails
and increased signage. The recreational potential and use of the Passaic River must be
expanded with new access points for canoeing and kayaking and the promotion of this
resource. Clean up of tree falls and other river debris should be done to enhance this
recreational resource. To this end the Environmental Commission has worked with the
Union County Parks Department and the Passaic River Coalition to create the Passaic
River Park located between Snyder Avenue and the soccer Fields on Springfield Avenue.
Looking toward the future this path should be extended in both directions.
 Promote funding and implementation of the NJDEP Green Acres / Blue Acres buyout
program. Funding for this program can be utilized to buy out and remove structures from
the most flood prone areas of the riparian corridor and provide for restoration and
enhancement of riparian forest.

Implementing an Unused Medicine Disposal Program
There is a growing concern about finding emergent contaminants in waterways including such
pharmaceutical ingredients as barbiturates, opioids, antidepressants, and muscle relaxants. These
substances mostly enter aquatic ecosystems through discharge from wastewater treatment plants. 11
For many types of medicine, the body does not use all of the active ingredients in the pill or syrup
taken by a person. These unmetabolized ingredients are excreted by the body and thus enter the
wastewater stream. Similarly, topical medications can enter wastewater when the user washes or
showers. 12 Pharmaceuticals can also enter the wastewater stream when unused medications are
flushed down the toilet. Wastewater from pharmaceutical manufacturing facilities is another
source. 13
Most wastewater treatment facilities are engineered to remove organic material, nitrogen,
phosphorus, suspended solids, and pathogens from wastewater before discharging into natural
waterways. 14 In their present form these facilities are ineffective at removing pharmaceutical
ingredients. In some cases, pharmaceutical ingredients such as antibiotics may be harmful to the
bacterial colonies used in the treatment plants.
While there are currently no studies demonstrating negative impacts on human health, at higher
concentrations some pharmaceutical ingredients can be harmful to aquatic life. As this issue
continues to be investigated, one source that has been targeted for reductions is the flushing of
unused medicines. In addition to environmental benefits, proper medicine disposal reduces the
11

12

13
14

Phillips, Patrick, et al. 2010. Pharmaceutical Formulation Facilities as Sources of Opioids and Other
Pharmaceuticals to Wastewater Treatment Plant Effluents, Environmental Science Technology, 2010, Vol. 44,
Page 4910.
Daughton, Christian G. and Ilene S. Ruhoy. 2009. Environmental footprint of pharmaceuticals: The significance
of factors beyond direct excretion to sewers, Environmental Toxicology and Chemistry, Volume 28 Issue 12, 6
January 2010, Pages 2495-2521.
Phillips. Page 4910.
Vesilind, P. Aarne and Thomas D. DiStefano. 2006. Controlling Environmental Pollution. DEStech Publications,
Inc. Page 183.
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availability of prescription drugs for misuse. 15 The steps to dispose of medicines recommended by
the New Jersey Department of Environmental Protection are given in Appendix I.
On November 14, 2009 Union County (including Berkeley Heights and Summit) participated in
Operation Medicine Cabinet, an unused medication collection event. This event was run by the
Drug Enforcement Administration, the New Jersey Prevention Network, the New Jersey Attorney
General’s Office, and the Partnership for Drug-Free New Jersey. Other Operation Medicine
Cabinet Days (also called the American Medicine Chest Challenge) will be held in the future. 16
From an environmental perspective, there are questions about the efficacy of special take-back
programs or those held at drug stores or by pharmaceutical companies since the amount of
medicines collected may be a small fraction of the pharmaceuticals that are getting into the
environment. And a study in Maine found higher levels of some pharmaceuticals in landfill
leachate (liquid that drains out of a landfill), which may suggest that medicines should not be in
landfills either. 17 Until more thorough life-cycle analysis of pharmaceutical ingredients becomes
available, take-back programs currently appear to be the best precautionary approach to the
problem.
Berkeley Heights should consider adopting the following policies in regards to the disposal of
unused medications:
x
x
x

Annual participation in Operation Medicine Cabinet or sponsoring the town’s own
medicine collection days;
Posting the NJDEP guidelines for proper disposal of household medication available on
the township and environmental commission websites; and,
Ensuring that local pharmacies have information about medicine disposal readily available.

Protecting the Floral and Faunal Diversity of Wildlife Habitats
Berkeley Heights currently has a rich diversity of wildlife habitats, some of which are shown on a
map depicting areas designated in the NJDEP Landscape Project (Figure VI-1). The floral and
faunal diversity of these areas and others in town can be improved by wise management
techniques. Such management includes reducing the number of deer, control of invasive plant
species, and caring for the tree canopy.
In 2003 the Environmental Commission won approval by the State of a five-year Urban Forestry
Management Plan for the care and protection of trees in the Township. To be eligible for State
tree money municipal employees and volunteers must get training and receive eight units of
continuing education annually. A new tree ordinance that better protects the tree canopy was
adopted by the Township Committee in 2004. In 2005 Berkeley Heights became a Tree City
USA. To keep that status the trees in town must be cared for and replaced when necessary. A
15
16
17

Union County Prosecutor’s Office. 2009. Website:
<http://www.ucnj.org/prosecutor/news/0911operationmedcabinet.html>
The Partnership for a Drug Free New Jersey. 2010. Website: <http://www.drugfreenj.org/amcc/ >
Lubick, Naomi. 2010. Drugs in the Environment: Do Pharmaceutical Take-Back Programs Make a Difference?
Environmental Health Perspectives, Vol. 118(5) A210-214. Website:
<http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2866706/>
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yearly tree report that is scrutinized by the New Jersey Department of Forestry is filed by the
Environmental Commission.
Since 2005, Berkeley Heights has renewed its Tree City USA certification every year and also
completed a second 5-year Community Forestry Management Plan (CFMP) for 2009-2014,
building on the success of the first. The achievements from the first CFMP are documented in the
2009-2014 edition along with the township's objectives for the next five years. Major objectives
from the second CFMP are to:
x
x
x

conduct a tree inventory of the township,
increase tree plantings by the township, and
increase the diversity of the tree canopy to include at least 10 different genera.

The second CFMP is available on the Environmental Commission's website: www.bh-ec.org.
In 2008 the township revised its tree ordinance in order to protect noteworthy trees and to
encourage replacement using larger trees. It also increased the fees for trees that are cut down and
not replaced on site; these payments go into a fund used to plant trees elsewhere in the township.
The Environmental Commission also encourages and helps to organize efforts to control invasive
species in parks. In 2010 the Commission assisted Union County and local volunteers in
removing invasive species from the Passaic River Park.

Adopting and Enforcing Ordinances to Protect Natural Resources
Since 2005, the Township has adopted a steep slope ordinance and an ordinance to encourage the
use of larger replacement trees (see above) species, and/or historical significance as well as to
increase the fee for tree removal.
In accordance with the Total Maximum Daily Load Report for the Non-Tidal Passaic River Basin
Addressing Phosphorus Impairments (TMDL), the Township has adopted a Fertilizer Application
Ordinance. 18 This ordinance aims to reduce non-point source pollution of phosphorus from the
overapplication of fertilizer on private properties. Specifically the ordinance prohibits the
application of fertilizer:
x
x
x
x

just before or while it is raining;
on an impervious surface;
within a 25 foot buffer of a waterbody; and
more than 15 days prior to the start of the growing season.

Fertilizer can only be applied in an outdoor area if:
x
x
18

there is a need to do so as determined by a soil test;
new vegetation is being established;

State of New Jersey Department of Environmental Protection, Division of Watershed Management. Fertilizer
Application Model Ordinance.
http://www.state.nj.us/dep/watershedmgt/DOCS/TMDL/Fertilizer%20Application%20Model%20Ordinance.pdf
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x
x

a liquid or granular fertilizer delivered under the soil surface is used; or
the fertilizer is applied to a container planting, flowerbed, or vegetable garden.

This ordinance requires major behavioral changes from residents; the Environmental Commission
will consider holding educational events about the issue and utilizing its website as a source of
information about the ordinance.
Other ordinances the township should consider adopting are: (1) allowing for protection of
riparian buffers; (2) prohibiting subdivision of existing lots that results in substandard lots; and (3)
encouraging water conservation. (4) Ordinances that are required for the town to comply with the
current stormwater regulations should also be adopted. (5) An ordinance that would require
applicants seeking variances to exceed impervious surface limits to adopt mitigating measures
such as rain gardens, dry wells, swales, rain barrels, etc.

Developing a Geographic Information System (GIS)
to Aid in Site Review Process
Conversion of the Township zoning maps and other maps, such as the maps in this report, to a
coordinated, computerized Geographic Information System (GIS), in which maps could be
overlaid, would help in understanding many complex issues related to protecting natural
resources. Chatham Township in Morris County has developed a means of accessing GIS maps
and information over the Internet. 19 Such a GIS for Berkeley Heights, that is easily accessible and
can be manipulated to provide the desired information, would aid people to understand better the
needs to sustain the natural resources in this community.

Continuing Involvement in Sustainable Jersey
Sustainable Jersey was started in 2009 and is a certification program for municipalities as a
method to help communities begin to become more sustainable. Sustainable Jersey provides a
checklist of activities that address a variety of issues, from climate change to biodiversity. Each
project is assigned a points value and participating municipalities must complete enough activities
to accrue a minimum number of points to become certified. The certification lasts three years,
after which the municipality can reapply.
Berkeley Heights applied for and received the Bronze Certification in 2009, being among the first
group of towns to go through the program. With the help of volunteers, the Commission formed
seven Green Teams who completed projects to earn points towards certification.
The Environmental Commission and the Green Teams have drafted an Action Plan for a
sustainable Berkeley Heights. The complete plan with action steps is available on the
Environmental Commission's website: www.bh-ec.org. The following are the plan's objectives:
x

19

Green Building Practices
o Reduce greenhouse gas emissions in new and renovated buildings.

Chatham Township. 2005. Geographic Information System (GIS). Website: <www.chathamtownsip.org/gis>
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x

x
x

x

x

x

o Educate officials, residents, and business owners on how to build and renovate in a
sustainable manner.
Green Purchases
o Encourage a program for Green Purchasing, or Environmentally Preferred Purchasing
(EPP), to be adopted by the Township and the Berkeley Heights Boards of Education.
(EPP involves the coordinated purchase of products made from recycled content as
well as alternative products that save energy or water and are less hazardous to health
and the environment.)
o Encourage residents, businesses, and industry to make purchases that are
environmentally friendly.
Solid Waste and Recycling
o Reduce solid waste.
o Increase recycling.
Transportation
o Reduce transportation fuel use through reduced automobile use and increased fuel
efficiency.
o Improve community health by decreasing emissions and promoting exercise.
Tree Canopy and Open space
o Promote the preservation of green space in and around Berkeley Heights.
o Maintain and promote a healthy, safe, and sustainable shade tree resource that will
benefit the community.
Energy Conservations in Existing Structures
o Reduce greenhouse gas emissions and energy loss in existing buildings and homes.
o Reduce energy use by increasing energy efficiency and the percentage of energy
derived from renewable sources.
Water Usage
o Educate the public and disseminate to the community helpful hints for improved water
conservation, water usage, and green landscaping practices.

Berkeley Heights can choose to apply for recertification and will have to undertake new projects
in the process. Projects that the Commission have started or plan on undertaking include:
x
x
x
x
x

Calculating Berkeley Heights' municipal and community carbon footprints,
Adopting a green building policy,
Campaigning against idling,
Conducting an inventory of street trees, and
Publicizing opportunities for homeowners to reduce energy consumption.
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Appendix A
Natural History of Berkeley Heights
During the Precambrian time, over a billion years ago, thousands of feet of volcanic materials and
sediments were deposited in a basin at the eastern edge of the North American continent. These
sediments were compacted into sedimentary rocks and were later transformed into metamorphic
rocks by heat and pressure caused by crustal movements and close contact with molten rock
beneath the earth's surface. 1 These rocks form the Highlands Physiographic Province and make
up the basement rock of the Piedmont Province upon which Paleozoic and Mesozoic sediments
were later deposited. There are no outcrops of Precambrian rocks in Berkeley Heights, but many
occur in the Highlands Province to the west. (See Figure III-1.)
In the early Paleozoic Era (570 million years ago), uplift occurred forming the Eastern Uplands.
Erosion of these mountains created large quantities of sediments, which were deposited to a depth
of several thousand feet in a basin. A shallow sea advanced and retreated over the basin several
times creating varied depositional environments. The sediments in this newly formed basin were
compressed and compacted by the pressure of overlying sediments and were cemented together by
mineral crystals to form sedimentary rocks. These rocks were extensively folded and faulted as a
result of mountain building during the early to mid Paleozoic Era (450-500 million years ago).
These folded and faulted rocks now comprise the Ridge and Valley Province of northwestern New
Jersey, as well as underlying the Piedmont Province. No outcrops of Paleozoic rocks occur in the
Piedmont. 2
During the Triassic Period, the continental plates that made up the area began to move away from
each other and the Atlantic basin was formed. (This process is known as sea-floor spreading.)
The separation occurred along the Ramapo Fault between the Eastern Uplands and the Highlands
region. This separation caused massive down-faulting, which formed the Newark Basin. Eroded
materials were deposited into this newly formed basin from both the Eastern Uplands and the
Highlands. This process continued throughout the Triassic Period, as high velocity streams
transported sediments from the previously existing Paleozoic rocks of the Eastern Uplands and the
Highlands. Figure A-1 is a diagram of the topography of northern New Jersey in the early Triassic
Period. 3 Berkeley Heights lies atop the Paleozoic rocks of the Newark Basin.
Later in the Triassic Period, deposition ended and a large shallow lake formed in the basin.
Climatic changes began to exert control over the deposition in the lake, and a clay like rock
cemented by silica began to form. Gradually the lake began to disappear because of the deposition
of muddy sediments from the Highlands region. This deposition, which extended from
northeastern New Jersey to the Delaware River, used to be known as the Brunswick Formation. 4
In recent years the New Jersey Geological Survey has classified these sedimentary rocks into
several different formations based on the types of sedimentary rocks that were formed. 5
Underlying Berkeley Heights these rocks are primarily sandstone and siltstone. (See Table III-1.)

1
2
3
4
5

Wolfe, Peter. E. 1977. The Geology and Landscapes of New Jersey. Crane Russak, New York, NY.
Ibid.
Van Abs, Daniel J. 1986. The Buried Valley Aquifer Systems: Resources and Contamination. Passaic River
Coalition, Basking Ridge, NJ. Page 20.
Lewis, J. Volney, Henry B. Kummel & Meredith E. Johnson. 1950. Geologic Map of New Jersey. State of New
Jersey, Department of Conservation and Economic Development, Atlas Sheet No. 40.
New Jersey Geological Survey.
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Figure A-1 -- Formation of the Newark Basin in the Early Triassic Period
about Two Million Years Ago

Volcanic activity occurred in the Newark Basin during the late Triassic or early Jurassic Period,
about 180 million years ago. As a result, fissures formed in the earth's surface and extruded thick
lava (basalt) sheets across the sediments. Later faulting caused the flows to tilt, which resulted in
the formation of the Watchung Mountains. 6 At least three eruptions occurred, each separated by a
quiet period during which sediments were again deposited. Subsequent tilting towards the
northwest and erosion removed much of the overlying sediments, exposing the basalt in Berkeley
Heights. The First Watchung Mountain, which is also known as Orange Mountain, runs though
the Watchung Reservation. Much of Berkeley Heights lies atop the Second Watchung Mountain.
Another basalt ridge, Long Hill, is found in Morris County to the northwest. A gentle uplifting of
the earth in the region caused the streams to erode some of the rock layers. The "softer" rocks,
those more susceptible to erosion, such as the sandstone and siltstone, were gradually eroded,
leaving the more resistant Watchung Mountains (basalt) and the Highlands (Precambrian gneiss)
standing in relief. 7 In Berkeley Heights the hard basaltic rocks of the First and Second Watchung
Mountains define the topography and drainage patterns that currently exist.
The most recent unit of geologic time, the Quaternary Period, the last 2.5 million years, included
four glacial stages. Evidence for three of these stages is found in northern New Jersey. The oldest
is known as the Kansan, followed by the Illinoian, and lastly the youngest glacial stage, the

6
7

Passaic River Coalition. 1981. Natural Resource Inventory of the Central Passaic River Basin in Morris County,
Volume 1, April 1981.
Ibid.
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Wisconsin. 8 Little is known about the first two glaciations that reached New Jersey. However,
the Wisconsin Glacier has left a story that can be retraced. The Wisconsin Glacier reached its
maximum extent in New Jersey about 18,000 years ago and began to recede 11,000 years ago.
Figure A-2 shows the area of New Jersey covered by the Wisconsin glaciation. 9 Because of the
great thickness (about 2,000 feet in New Jersey) and extent of the glaciers, much of the soil and
large amounts of rock were dragged by or incorporated into the ice. 10 Although the ice sheet did
not reach Berkeley Heights, it did have a great influence upon its geology and soils.
When the climate began to warm, various portions of the glaciers began to melt. The large
quantity of sediments and rocks that the glaciers carried were then deposited. As a result of the
Wisconsin glaciation, a lake, known as "Glacial Lake Passaic", was formed in the Newark Basin
between the Second Watchung Mountain and the Highlands. This lake caused the Passaic River
Basin drainage pattern to change and develop into the present-day pattern. Prior to the advance of
the ice sheet, the main stem of the Passaic River flowed to the sea through the gap in the
Watchung Mountains at Short Hills. The water of the present-day Pompton River flowed through
the gap at Little Falls, then joined the Passaic near its mouth. 11 The first stage in the development
of the lake occurred when the Little Falls exit was blocked by ice. This lake was overrun by the
ice as the glacier moved further south, but the Little Falls gap was blocked until the glacier had
retreated northward past this point several thousand years later. The glacier continued to move
southward through the Central Basin of the Passaic River Watershed. The exit at Short Hills,
through which the Passaic River had flowed, was blocked by ice and then filled with glacial till.
After the Short Hills gap was blocked, the water in the valley began to rise and Glacial Lake
Passaic was formed. The water level in the lake continued to rise until another exit was found at
Moggy Hollow between Liberty Corner and Far Hills. 12 The water from Moggy Hollow then
flowed into the North Branch of the Raritan River. 13
As the ice melted at the end of the Wisconsin glaciation, the lake remained at the same level,
because the gap at Short Hills was still blocked. When the ice melted northward, the lake drained
out through the gap at Little Falls. Thus, a new drainage pattern had emerged by the movement of
the glacier down the pre-glacial Passaic River Valley and the blocking of the pre-glacial water gap
at Short Hills. 14 Several remnant lakes occupied the lowland areas after the disappearance of
Glacial Lake Passaic. The many distinctive swamps and marshes that are scattered throughout the
Central Passaic River Basin now occupy those remnant lake basins.

8
9
10
11
12

13
14

Passaic River Coalition. 1981. Natural Resource Inventory of the Central Passaic River Basin in Morris
County, Volume 1, April 1981.
Widmer, Kemble. 1964. The Geology and Geography of New Jersey. The New Jersey Historical Series, vol. 19,
D. Van Nostrand Company, Inc., Princeton, NJ. Page. 16.
Passaic River Coalition. 1981.
Salisbury, Rollin, D. 1902. Glacial Geology of New Jersey, Geological Survey of New Jersey: Vol. 5 of the
Final Report of the State Geologist, 802pp.
Brydon, Norman F. 1974. The Passaic River, Past, Present, Future. Rutgers University Press, New Brunswick,
NJ. Page 13.
Salisbury. 802pp.
Passaic River Coalition. 1981

67

APPENDICES
Figure A-2 -- Area of New Jersey Covered by Wisconsin Glaciation about 18,000 Years Ago
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The hydrology or water movement patterns, and also the air movements are dependent on the
geology of the region. The geomorphology or topography of Berkeley Heights is defined by the
presence of the Watchung Mountains. Because the gap at Short Hills is still blocked, water in the
Passaic River now flows between the Second Watchung Mountain and the remnants of the Third
Watchung ridge, and crosses the Second Watchung Mountain at Little Falls. Water that falls
between the ridges of the First Watchung Mountain and the Second Watchung Mountain in
Berkeley Heights flows towards the Raritan River.
The climate of Berkeley Heights during the Wisconsin glaciation was much colder, wetter, and
more severe than at present. During this time, frost action weathered the basalt ridges, and thick
deposits of colluvium, rock detritus and soil, moved down slope and covers portions of the
Newark Basin rocks. Since the end of the Pleistocene Epoch, 10,000 years ago, weathering has
continued to produce soils but at a slower rate than occurred around the time of the Wisconsin
glaciation. Those areas which were under lake water during the Wisconsin glaciation have had a
shorter time to produce soils than those areas which were not inundated. Nevertheless, in wet
areas, such as swamps and along stream courses, thick deposits of organic and alluvial soils have
developed.

69

APPENDICES

Appendix B
New Jersey American Water Annual Water Quality Report
Table B-1 – Detected Contaminants, Raritan System 2008 15
Contaminant

Unit

MCL*

Coliform Bacteria

% of
sample
NTU
ppm

<5% of monthly
samples
1
4.0 as Cl2

Total Trihalomethanes
(TTHM)
Five Haloacetic Acids
(HAA5)
Bromate

ppb

80

27.4

ppb

60

16.7

ppb

10

7

Dichloromethane

ppb

3

0.9

Trichloroethylene

ppb

1

0.6

Methyl t-Butyl Ether

ppb

70

0.5

Arsenic

ppb

5

3

Barium

ppm

2

0.3

Fluoride

ppm

4

0.9

Nitrate

ppm

10

5.4

Alpha emitters
Total organic Carbon

ppb
ppm

15
Treatment

0.37
3.26

Radium 226 &Radium 228

ppm

5

0.67

ppm
ppm

Recommended
Upper Limit
0.05
50

Highest Detected
Limit
0.07
62

N/A

Highest Detected
Limit
0.0172

Turbidity
Chloramines

Secondary Contaminants
Manganese
Sodium
Unregulated
Contaminant
N-nitrosopyrrolidine
(NPYR)

ppb

Highest Detected
Level
<0.89%
0.43
0.6

Typical Source
Naturally present in the
environment
Soil runoff
Water additive used to control
microbes
By-product of drinking water
disinfection
By-product of drinking water
disinfection
By-product of drinking water
disinfection
Discharge from pharmaceuticals
and chemical factotries .
Discharge from metal degreasing
sites and other factories.
Leaking underground gasoline and
fuel oil tanks, gasoline and fuel oil
spills.
Erosion of natural deposits; runoff
from orchards, runoff from glass
and electronics production wastes
Erosion of natural deposits;
discharge of drilling wastes;
discharge from metal refineries
Erosion of natural deposits; water
additive that promotes strong teeth.
Runoff from fertilizer use; leaching
from septic tanks, sewage; erosion
of natural deposits.
Erosion of natural deposits.
Naturally present in the
environment.
Erosion of natural deposits.

Erosion of natural deposits.
Erosion of natural deposits.

Byproducts in chemical synthesis
and manufacture; by action of
nitrate-reducing bacteria.

*MCL – Maximum Contaminant Level, the highest level of a contaminant that is allowed in
drinking water.

15

New Jersey American Water. 2008 Water Quality Report for Somerset, Union, Hunderdon, Morris, Mercer and
Middlesex Counties. Website: http://www.amwater.com/ensuring-water-quality/water-quality-reports.html
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Appendix C
Plant Communities in Berkeley Heights
The following types of plant communities found in Berkeley Heights were described by Jason M.
Cortell and Associates: 16
Abandoned Field: The Abandoned Field type is characterized by herbaceous vegetation, with
scattered shrubs and young trees. It is found on disturbed sites and recently abandoned open
lands. The major species are Goldenrod, Bull Thistle, Wild Carrot, Evening Primrose,
Peppergrass, Wild Indigo, Mullein, Pokeweed, Foxtail Grass, Tickle Grass, and Indian Grass. The
Abandoned Field type represents a relatively temporary condition, which will succeed to a forest
condition unless managed to maintain it in its current state. It has very low spatial diversity and,
therefore, provides few habitat opportunities for wildlife. When abandoned field areas lie adjacent
to forested areas, the landscape pattern diversity, the variety of vegetative types in an area, is
improved.
Pioneer Woody Shrub: The Pioneer Woody Shrub type, like the Abandoned Field type, occurs
infrequently and is generally within the forest types, described below, in small clumps. This type
is predominantly woody, with herbaceous plants occurring as scattered individuals and in small
patches. The plants are pioneer shrubs and young trees that typically take over the abandoned
field type after a period of five to twenty-five years. Species typical of this type are Black Cherry,
Flowering Dogwood, Red Cedar, Apple, Blackberry, Honeysuckle, Sumac and False Buckwheat.
The Pioneer Woody shrub type, because of its limited areal extent, does not contribute much to the
wildlife support capability of the undeveloped areas. For this reason, the ecological impacts and
losses that would result from development of these areas would not be large. However, the edges
and scattered patches of shrub community, because of their association with other plant
community types, enhance landscape pattern diversity and wildlife productivity within the
undeveloped areas. Significant adverse impacts would be incurred if development were to destroy
these borders or edges.
Lowland Forest: The Lowland Forest vegetative type is the second most abundant plant
community type in Berkeley Heights. It exhibits variable spatial diversity, with certain areas
lacking a shrub layer and offering reduced wildlife habitat, while other areas have a welldeveloped shrub layer, are very spatially diverse, and provide extensive habitat opportunities.
The major tree species include Red Maple and White Ash, although small numbers of Tulip
Poplar, Black Birch, White Oak, and Red Oak occur on better drained soils and on raised ground
within the lowlands. Where the shrub layer is well-developed the major species are Flowering
Dogwood, Gray Dogwood, Spicebush, Black Gum, Arrow-wood, Highbush Blueberry, young Red
Maple, and White Ash. Where drainage and aeration are particularly good, some Black Cherry,
Blue Beech, Tulip Poplar, Black Birch, and Sassafras are present. Lowland forest areas lacking a
shrub layer have low ecological diversity and low productivity. The potential for significant
impacts from development upon those areas is correspondingly small. In the case of Lowland
Forest areas exhibiting a well-developed shrub layer and high structural diversity, the potential for
impacts is high.

16

Jason M. Cortell and Associates Inc. 1976. Inventory and Analysis, Natural Resources of Berkeley Heights,
pages 18-21, 71-75.
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Mixed Upland Hardwood Forest: The Mixed Upland Hardwood Forest type is the most abundant
plant community in the undeveloped areas. Like the Lowland Forest type, it exhibits variable
spatial diversity, depending on the presence or absence of a shrub layer. On the slopes and
elevations, where the soils are well-drained, the predominant trees are Tulip Poplar, Red Oak,
White Oak, and Black Birch, with Shagbark Hickory, Black Oak, Chestnut Oak, Hophornbeam,
and Beech occurring in fewer numbers. In some areas there are individual specimens of Tulip
Poplar that have attained impressive heights and forms. On poorly drained soils Red Maple and
White Ash are dominant. In Mixed Upland Hardwood Forest stands lacking an under story,
spatial diversity is low, as is overall productivity and suitability for animal habitat. In general,
susceptibility of these stands to impact would be low provided that valuable aesthetic resources,
such as mature well-formed Tulip Poplar trees, are spared destruction. In stands containing a
diverse shrub layer, natural productivity and animal habitat suitability are high, and, subsequently,
the susceptibility of such stands to impact is high.
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Appendix D
Plant Species Identified in the Field in Berkeley Heights
Common Name
American Beech
Apple
Arrow-wood
Aster
Bergamot
Birdsfoot trefoil
Black Birch
Black Cherry
Black Oak
Blackberry
Black-eyed Susan
Common Name
Bloodroot
Blue Beech, Ironwood
Bluebell
Broom Grass
Bugleweed
Bull Thistle
Butter-and-eggs
Cattail
Chestnut Oak
Chickweed
Chives
Cinquefoil, rough fruited
Climbing False Buckwheat
Clover, white, pink, yellow
Dogwood
Evening Primrose
Fleabane
Flowering Dogwood
Foxtail Grass
Garlic Mustard
Goldenrod
Hemlock
Highbush Blueberry
Honeysuckle
Hophornbeam, Ironwood

Species Name
Fagus grandifolia
Malus spp.
Viburnum dentatum
Aster spp.
Monarda fistulosa
Lotus corniculatus
Betula lenta
Prunus serotina
Quercus velutina
Rubus spp.
Rudbeckia hirta
Species Name
Sanguinaria Canadensis
Carpinus caroliniana
Mertensa virginica
Andropogon scoparius
Lycopus virginicus
Cirsium vulgare
Linaria vulgaris
Typha latifolia
Quercus prinus
Stellaria media
Allium schoenoprasum
Potentilla recta
Polygonum scandens
Trifolium spp.B53
Cornus florida
Oenothera biennis
Tiarella cordifolia
Cornus florida
Setaria glauca
Alliaria officinalis
Solidago spp.
Tsuga canadensis
Vaccinium corymbosum
Lonicera spp.
Ostrya virginiana
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Common Name
Indian Grass
Indian Pipe
Jack in the Pulpit
Jewelweed
Joe-Pye Weed
Maple Leaved Viburnum
Mayapple
Milkweed
Mountain Laurel
Mountain Mint
Mullein
Multiflora Rose
Panicled Dogwood
Pepperbush
Peppergrass
Periwinkle
Pinxter Flower
Princess Pine
Queen Ann’s Lace
Red Cedar
Red Maple
Red Oak
Reed Grass
Sassafras
Shadbush
Shagbark Hickory
Skunk Cabbage
Smartweed
Smooth Sumac
Spicebush
Spruce (cultivated)
Starflower
Strawberry
Tansy
Thistle
Tick Trefoil
Tickle Grass
Trout Lily
Tulip Poplar
Tupelo

Species Name
Sorghastrum nutans
Monotropa uniflora
Arisaema triphyllum
Impatiens capensis
Eupatorium dubium
Viburnum acerifolium
Podophyllum peltatum
Ascelpia, spp
Kalmia latifolia
Pycanthemum virginiana
Verbascum thapsis
Rosa multiflora
Cornus racemosa
Clethra alnifolia
Lepidium virginicum
Vinca minor
Rhododendron nudiflorum
Lycopodium obscurum
Daucus carota
Juniperus virginiana
Acer rubrum
Quercus borealis
Phragmites communis
Sassafras albidum
Amelanchier Canadensis
Carya ovata
Syplocarpus foetidus
Polygonum spp.
Rhus glabra
Lindera benzoin
Picea spp.
Trientalis borealis
Fragaria virginiana
Tanacetum vulgare
Cirsium, spp.
Desmodium spp.
Agrostis perrenans
Erythronium americanum
Liriodendron tulipifera
Nyssa sylvatica
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Common Name
Vetch
Violet blue, white, yellow
White Ash
White Oak
White Pine
Wild Carrot
Wild Geranium
Wild Indigo
Winter Cress
Witch Hazel
Wood Sorrel

Species Name
Vicia cracca
Viola spp.B106
Fraxinus americana
Quercus alba
Pinus strobus
Daucus carota
Geranium maculatum
Baptisia tinctoria
Barbarea vulgaris
Hamamelis virginiana
Oxalis stricta
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Appendix E
Bird Species Observed in Berkeley Heights
Type of Bird
Blackbirds & Orioles

Creepers
Doves
Ducks
Falcons
Flycatchers
Geese
Grossbeaks, Finches, Sparrows

Gulls
Hawks
Herons
Hummingbirds
Jays & Crows
Kingfishers
Kinglets
Mocking Birds & Thrashers

Common Name

Species Name

Brown-headed Cowbird
Common Grackle
Northern (Baltimore) Oriole
Red-winged Blackbird
Brown Creeper
Mourning Dove
Rock Dove
Mallard Duck
American Kestrel
Eastern Kingbird
Eastern Phoebe
Canada Goose
American Goldfinch
Cardinal
Chipping Sparrow
Dark-eyed Junco
Fox Sparrow
House Finch
Indigo Bunting
Redpoll

Molothrus ater
Quiscalus quiscula
Icterus spurius
Agelaius phoeniceus
Certhia americana
Zenaidura macroura

Song Sparrow
State-Colored Junco
Tree Sparrow
White-throated Sparrow
House Sparrow
Great Black-backed Gull
Herring Gull
Red-tailed Hawk
Sharp-shinned Hawk
Common Egret
Great Blue Heron
Ruby-throated Hummingbird
Blue Jay
Common Crow
Belted Kingfisher
Golden-crowned Kinglet
Brown Thrasher
Gray Catbird

Melospiza melodia
Junco hyemalis
Spizella arborea
Zonotrichia albicollis
Passer domesticus
Larus marinus
Larus argentatus
Buteo jamaicensis
Accipiter striatus
Ardea alba
Ardea herodius
Archilochus colubris
Cyanocitta cristata
Corvus brachyrhyncos
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Columba livia
Anas platyrhynchos
Falco sparverius
Tyrannus tyrannus
Sayornis phoebe
Branta canadensis
Spinis tristis
Richmondena cardinalis
Spizella passerina
Junco hyemalis
Passerella iliaca
Carpodacus mexicanus
Passerina cyanea
Acanthis flammea

Megaceryle alcyon
Regulus satrapa
Toxostoma rufum
Dumetella carolinensis
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Type of Bird
Nuthatches
Owls
Starlings
Swallows

Tanagers
Thrushes

Titmice
Turkeys
Vireos
Vultures
Waxwings
Wood Warblers
Woodpeckers

Wrens

Common Name
Mockingbird
White-breasted Nuthatch
Great Horned Owl
Screech Owl
European Starling
Barn Swallow
Purple Martin
Tree Swallow
Scarlet Tanager
Robin
Veery
Wood Thrush
Black-capped Chickadee
Tufted Titmouse
Wild Turkey
Red-eyed Vireo
White-eyed Vireo
Turkey Vulture
Cedar Waxwing
Migratory
Downy Woodpecker
Hairy Woodpecker
Pileated Woodpecker
Red-bellied Woodpecker
Carolina Wren
House Wren
Winter Wren
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Species Name
Mimus polyglottos
Sitta carolinensis
Bubo virginianus
Otus asio
Sturnus vulgaris
Hirundo rustica
Progne subis
Tachycineta bicolor
Piranga olivacea
Turdus migratorius
Catharus fuscescens
Hylocichla mustelina
Parus atricapillus
Parus bicolor
Meleagris gallopavo
Vireo olivaceus
Vireo griseus
Cathartes aura
Bombycilla cedrorum
Denrocopos pubescens
Picoides villosus
Dryocopus pileatus
Melanerpes carolinus
Thryothorus ludovicianus
Troglodytes aedon
Troglodytes troglodytes
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Appendix F
Terrestrial Wildlife Observed in Berkeley Heights
Type of Animal
Turtles

Snakes

Salamanders
Frogs and Toads

Mammals

Common Name

Species Name

Common Musk Turtle
Eastern Box Turtle
Eastern Painted Turtle
Snapping Turtle
Wood Turtle ***
Eastern Garter Snake
Eastern Ribbon Snake
Northern Water Snake
Redback Salamander
American Toad
Bullfrog
Northern Leopard Frog
Northern Spring Peeper
Fowler’s Toad
Green Frog
Eastern Chipmunk
Eastern Cottontail Rabbit
Eastern Gray Squirrel
House Mouse
Little Brown Bat
Meadow Vole
Muskrat
Norway Rat
Opossum
Raccoon
Red Fox
Southern Flying Squirrel
Starnose Mole
Striped Skunk
White-footed Mouse
Whitetail Deer

Sternotherus odoratus
Terrapene Carolina
Chrysemys picta
Chelydra serpentine
Clemmys insculpta
Thamnophis sirtalis
Themnophis sauritus
Nerodia sipedon
Plethodon cinereus
Bufo americanus
Bufo catesbiana
Rana pipiens
Pseudacris crucifer
Bufo woodhousii fowleri
Rana clamitans melanota
Tamias striattis
Sylvilagus floridamus
Sciurus Carolinensis
Mus musculus
Myotis lucifugus
Microtus pennsylvanicus
Ondatra zibethicus
Rattus norvegicus
Didelphis virginiana
Procyon lotor
Vulpes vulpes
Glaucomys volans
Condylura cristata
Mephitis mephitis
Peromyscus leucopus
Odocoileus virginianus

*** The wood turtle is classified as a threatened species by the New Jersey Division of Fish &
Wildlife. 17 Threatened species are those who may become endangered if conditions
surrounding them begin to or continue to deteriorate.

17

New Jersey Department of Environmental Protection, Division of Fish & Wildlife. 2005. Conserve Wildlife,
New Jersey’s Endangered and Threatened Wildlife. Website: <www.state.nj.us/dep/fgw/tandespp.htm>
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Appendix G
Passaic River Visioning Meeting, November 30, 2009
The Berkeley Heights and Summit Environmental Commissions held a visioning meeting on
November 30, 2009 to provide members of the public an opportunity to share their thoughts on the
state of the Passaic River. There were approximately 30 community members present from
Berkeley Heights, Summit, New Providence, Long Hill, and the Chathams. After a presentation by
the Passaic River Coalition, attendees were given an open forum to talk about how they would like
to see the river be improved.
The following topics were raised by the attendees:
1. Canoeing and kayaking on the river should be more accessible, better promoted, and made
easier by desnagging.
2. More trails and pathways should be along the river for walking and cycling.
3. More places should be available to access the river for fishing.
4. Remove litter and garbage already in the river and prevent new litter from entering the
river.
5. Attendees wanted their communities to have a greater awareness of the river and its values.
6. The water companies should be more involved with caring for the river.
7. Regional connections are important, both for programs and for a greater understanding of
how down and upstream users affect each other. New Providence residents also asked why
their town was not participating in this endeavor.
8. More education programs should be developed for residents, especially in regards to the
new fertilizer ordinance.
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Appendix H
Excerpts from
The Upper Passaic River Riparian Conservation Project
Township of Berkeley Heights 18
The Passaic River Riparian Corridor within the Township of Berkeley Heights extends for
approximately 16,750 linear feet or 3 miles from Warren and Long Hill Townships to New
Providence. This section of the river as defined is the narrowest section of the Passaic River
corridor in the study, a section confined between the Second and Third Watchung ridges. Within
Berkeley Heights the riparian corridor is approximately 470 acres in size, of which 186 acres and
most of the actual riverfront is publicly owned.
This stretch of the Passaic River is a slow, broad, flat run with very little elevational change. Just
upstream in Long Hill, Bernards, and Warren the Passaic River joins the Dead River and is a
broad floodplain with large tracts of wetlands. However, as the river flows into Berkeley Heights
it becomes constrained by the two Watchung ridges. On the Morris County side "Long Hill" rises
abruptly from the river creating a very small floodplain area. On the Union County side the
landscape gently descends from the second Watchung ridgeline to the Passaic River with many
small streams and swales flowing in a northerly direction from the ridge to the river. As the river
is flat and slow considerable sediment precipitates out of the water moving column creating a
murky appearance that surprisingly supports significant numbers of aquatic and terrestrial wildlife.
Most of the river in this section is protected and buffered by Union County and Morris County
parkland. This parkland protects the riparian and floodway corridors of the river allowing the
river to define its natural course.
The study included mapping of floodplains, wetlands, riparian forests, and existing open space. It
noted that the riparian zone of the Passaic River in the Township of Berkeley Heights contains
substantial areas of land that are in public ownership by the municipality and the County of Union.
Just under 40% of the riparian corridor defined by the 100 year floodplain is in public ownership,
and almost the entire riverfront is publicly owned.
As the Passaic River flows along the border of Berkeley Heights, the riparian zone is broken up
into discrete segments by structures such as roads, rail lines, and buildings. A map of the
floodplain overlaid with riparian forest was used to identify the areas within Berkeley Heights
where there are insufficient or poor amounts of riparian forest to protect the floodplain and the
Passaic River. This coverage was developed to provide a planning level analysis and to guide site
level visits to determine the quality and extent of riparian forest. For the most part, poor quality
riparian forest is found in areas that have been subdivided for residential housing, where the yard
is landscaped with turf grass, and the property owner has removed understory and native
vegetation to create views of the river.
The quality of the buffer zone within Berkeley Heights varies greatly. In the larger areas there is
relatively little disturbance and the land seems to be in a relatively healthy condition. The Union
County parkland contains moderately intact riparian floodplain woodland consisting of red oak,
pin oak, silver and red maple, ash, sycamore and sweet gum, and a shrub layer of spicebush, witch
hazel, and dogwoods.
18

Environmental Commission of the Township of Berkeley Heights & Passaic River Coalition. 2000. The Upper
Passaic River Riparian Conservation Project Conservation Master Plan, Township of Berkeley Heights.
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The ground layer, however, is not as substantial as would be expected. Predation by herbivores,
deer, has in many cases almost eliminated the herbaceous layer. Similarly, sections of riparian
corridor that have become thinner or more fragmented show evidence of disturbance with invasive
plants and vines taking over the forest and groundcover.
Since most of the Passaic River riparian zone within Berkeley Heights is protected by county and
municipal open space, there is a real opportunity to create a trail system. A series of trails could
be easily established within the floodplain to provide residents with the opportunity to access the
Passaic River and the substantial floodplain forest.
The Passaic River riparian zone of Berkeley Heights was segmented into three zones as shown in
Figure H-1. With the establishment of these zones, the study team focused on certain areas of the
municipality in order to prioritize the areas along the river in need of riparian improvements. 19
They also studied the feasibility of a trail system within the Township and the possible
connections that may be formed. The team’s findings in each zone, and recommendations on how
to improve the natural functions of the riparian forest buffers along the Passaic River in Berkeley
Heights follow.
Zone 1 from the border with Warren Township east to Springfield Avenue (approximately 4,150
feet of river frontage): This section of Berkeley Heights is the area along the Passaic River
between Warren Township east to Springfield Avenue and Park Avenue. This region contains
substantial residential neighborhoods that are broken up by several small streams flowing into the
Passaic River from adjacent residential neighborhoods on the south side of Park Avenue.
Throughout this area the Township of Berkeley Heights owns the entire river frontage, an area of
20-30 feet setback from the river that probably corresponds to the floodway.
The Passaic River as it flows downstream from Warren Township becomes open, wide and very
shallow taking on characteristics of a lacustrine or lake system. The residences adjacent to the
river in this section on Riverbend Road, Chaucer Drive, Shadow Lane, and Eaton Court encroach
directly upon the river, with yards containing very little forested buffer and in many cases mowed
turf grass right up to the river's edge. The average distance between the house and river seems to
be smaller in size than in other parts of town. Most yards are turf grass lawns with a few trees and
are located within the floodplain of the river, thereby providing insufficient riparian forest as a
buffer zone to protect the river. As Berkeley Heights owns the riverfront, within this area the
municipality could promote a program of enhancing the riparian forest and potentially create a
pedestrian corridor.
Recommended actions to protect this zone of the riparian corridor are as follows:
x Reach out to residential property owners along the Passaic River and inform them that
Berkeley Heights owns a riparian forest buffer between their property and the Passaic
River and that this buffer must be maintained in a natural state to provide water quality
benefits for continued good public health.
x Consider a riparian reforestation program of the municipally owned buffer lands along the
Passaic River where adjacent homeowners have reduced or removed forest and implement
appropriate bio-engineering techniques in locations where the riverbank is eroding.
19

The study team from the Passaic River Coalition included Peter D. Ter Louw, Ella F. Filippone, Anne L. Kruger,
Maria S. DuBois, Sara F. Fitzsimmons, David Nicola, and Rachel Reina.
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x Identify opportunities to make conservation areas along the river more useful and
accessible to the adjacent neighborhoods. Create recognizable ingress and egress points
and paths within the open spaces and to the Passaic River. Potential new access points
include Euclid Avenue and Eaton Court.
x Implement a homeowner’s education program to inform residents of appropriate landscape
practices and the importance of protecting and enhancing the riparian zone. Examine the
landscape management and use of the swales and small streams flowing through the
backyards of residential properties within this neighborhood and on the southern side of
Park Avenue. This region of the Passaic River is a collection zone for the drainage areas of
adjacent residential land uses. Enhancing the vegetation along the swales and promoting
sustainable homeowner landscape practices will improve water quality.
Zone 2 from Springfield Avenue Bridge at Long Hill Township to Snyder Avenue
(approximately 6,600 feet of river frontage): The next zone is the area along the Passaic River
between the Springfield Avenue Bridge into Long Hill Township and Snyder Avenue. The first
portion of this stretch contains the residential neighborhoods between Plainfield Avenue and
Springfield Avenue bounded by Garfield Avenue. This area is predominantly R-10 residential
housing with turf lawns and wooded backyards. The residential lots are for the most part outside
of the floodplain, and the county parkland provides a substantial buffer that is extensive and
moderately intact between the developed land uses and the river, a distance between 100 to 150
feet. This residential region is divided into two sections by a drainage way parallel to Station
Street. The property owners that abut this stream maintain their property in varying states and in
some cases contribute poor riparian forest and water quality. Another problem is the
restaurant/banquet hall complex known as the Berkeley Plaza, which has a substantial parking lot
that is paved up to the river's edge, encroaches into the floodplain, and is exacerbating erosional
riverbank problems. The property owners also store their garbage at the rivers' edge, which
appears to contribute to the refuse flowing into the river.
The county park is quite substantial in this portion of the floodplain but contains no developed
access points or trails for use of the park for passive recreation. All of the streets in this
neighborhood that run perpendicular to Garfield Avenue dead-end into the park but without any
recognizable public access.
Beginning at Snyder Avenue and traveling west this is the most devastated section of the riparian
forest. In this region are the Berkeley Heights Water Pollution Control facility, the
industrial/commercial complex, 10 Summit Avenue, and the Superfund site. In some places along
this reach the riparian forest is minimal, and in others it is nonexistent. Along the front of 10
Summit Avenue, the land is owned by the Union County Parks Department for use as riverfront
access; however, this area is paved/graveled right up to the water's edge, with vehicles parked
backed up against the river. Along the front of the sewage treatment plant property, there is
approximately 10-15 feet of forested land that provides some cover for the small floodplain area,
but the quality of the forest is poor creating a highly disturbed habitat. The Superfund site has a
small buffer area along the river of varying widths, but a large section is meadow and the stream
bank is eroding.
Public access along the Passaic River in this section is currently extremely difficult. The Water
Pollution facility is fenced and restricts access along the river, and the industrial section with the
Superfund site are not very hospitable. However, there is public land owned by Berkeley Heights
and Union County which could be utilized to create a trail system away from the river along Grant
82

APPENDICES
Avenue that could link Snyder Avenue to the large section of the County park adjacent to Garfield
Avenue.
Recommendations for improving the riparian corridor in this section include the following:
x Examine creating a low impact greenway path system along the Passaic River from Snyder
Avenue to Springfield Avenue. This could be accomplished by connecting municipal (Block
208 Lot 38) and Union County owned properties.
x Examine current circulation patterns in the riverside parkland and work with the County of
Union Parks Department to increase and enhance use of the parks by area residents. Create
new access points at the end of Passaic Avenue, Berkeley Avenue, and/or Station Street to
create recognizable and safe trails that connect to the existing neighborhoods.
x Consider working with the property owners of the Superfund site to restore the eroding
riverbank and identify the possibility of creating a canopy forest at the waters edge.
x Approach the commercial land users of l0 Summit Avenue adjacent to the river and request that
they change their current property management to reduce the gravel/paved areas adjacent to the
river to reduce parking of vehicles within the floodplain and the trash management practices.
Examine opportunities to increase the forest buffer of the Union County parkland between the
commercial property and the river.
x Adopt and implement a riparian forest buffer conservation ordinance to insure that any
potentially developable properties will retain a substantial and high quality riparian forest along
the river.
Zone 3 from Snyder Avenue east to the border of New Providence (approximately 6,000 feet of
river frontage): Starting at the Snyder Avenue Bridge and proceeding east along the river parallel
to Springfield Avenue, the established riparian buffer widens and most of the flood-prone zone is
protected with forested floodplain within the Union County Passaic River Park. Throughout this
portion of the floodplain there are numerous small swales and streams flowing through wooded
wetlands into the river. At the east end of Camptown Drive there are remnants of a previously
developed area that contains asphalt. This is the most substantial area of impervious cover within
the floodplain. This section of the riparian zone in Berkeley Heights provides sufficient forest
buffer to the Passaic River and is moderately healthy and intact.
The County owned Passaic River Park protects the majority of the floodplain. However, as public
parkland the county's land has poor access and is not utilized for passive recreation. This is a
tremendous open space resource that needs to be improved and highlighted. There are bridges that
span the streams and swales, and dirt paths that wind throughout this parkland. These paths need
to be enhanced and the bridges maintained. Access points need to be created and/or illuminated
by signage to indicate how to access this park. There are logical points for access and even
parking, such as at the end of Camptown Drive. Another obstacle within this section is the
municipally owned water pollution detention facility which blocks access from the adjacent
developments, the Highlands at Berkeley Heights and Park Edge.
Proceeding east until one reaches the end of Berkeley Heights where it borders New Providence,
there is extensive Union County Parkland protecting the river. One residential street, Delmore
Avenue, is the only developed land in this section that encroaches into the river's floodplain zone.
Delmore Avenue is a cul-de-sac containing R-15 single family residences that ends approximately
75 feet from the river. The residences at the end of the street adjacent to the river lie within the
floodplain and maintain turf grass lawns. This section contains 36 acres of undeveloped Union
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County parkland that continues into New Providence but is separated from the remaining county
parkland by a small stream. This section of the County's park does not contain any existing access
points, appearing to be underutilized, and generally functions as a conservation area for flood
control.
Recommendations for improving the care of the natural resources of this zone of the riparian
buffer are as follows:
x Implement a homeowner’s education program to inform residents of appropriate landscape
practices and the importance of protecting and enhancing the riparian zone. Examine the
landscape management and use of the swales and small streams flowing through the backyards
of residential properties on the southern side of Springfield Avenue. This region of the Passaic
River is a collection zone for the drainage areas of adjacent residential land uses. Enhancing
the vegetation along the swales and promoting sustainable homeowner landscape practices will
improve water quality.
x Adopt and implement a riparian forest buffer conservation ordinance to insure that any
potentially developable properties will retain a substantial and high quality riparian forest on
the river.
x Consider a yearly cleanup project of trash and debris in the swales and streams located in the
County Park System, and promote a similar cleanup by homeowners with properties adjacent to
these drainages.
x Improve the health of riparian forest along the Passaic River by enhancing the herbaceous
groundcover and seedling recruitment. The existing forest is in good shape, however, the under
story has been decimated by plant eating animals, such as deer. The future of the forest is
therefore in jeopardy if measures are not taken to promote a healthy under story and ground
layer.
x Examine current circulation patterns in the riverside parkland and work with the County of
Union Parks Department to increase and enhance use of the parks by area residents. Create
new access points, and create recognizable and safe trails that connect existing neighborhoods
and the parking lot into the riparian zone for passive recreation opportunities.
The following actions, which were recommended for this zone of the riparian buffer, have already
been implemented:
x A canoe access point within the Union County Park adjacent to the Snyder Avenue Bridge has
been developed.
x The asphalt surface located within the riparian corridor at the end of Camptown Drive has been
removed. Removing this impervious surface increases the amount of permeable area and
increases the effectiveness of the forest buffer.
x Trailhead signs have been placed at Snyder Avenue, Camptown Road, and Springfield Avenue.
These improvements to the park that have been created were dedicated in the fall of 2005.
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Figure H-1 – The Passaic River Waterfront in Berkeley Heights
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Appendix I
New Jersey Department of Environmental Protection Guideline for Disposing
of Unused Medication
The New Jersey Department of Environmental Protection recommends the following steps to
dispose of medical waste:
1. Keep medicine in original container. Mark out personal information on prescription
bottles.
2. Mix liquid medicine with undesirable substance like coffee grinds, cat litter, or dirt. Dilute
pills with water, then add coffee grinds, cat litter, or dirt to make it unpalatable to children
and pets.
3. Place bottles in an opaque container, like a yogurt container, and secure lid; or wrap in a
dark colored plastic bag.
4. Hide the container in the trash. Do NOT recycle. 20
It is important to note, however, that for safety reasons the Food and Drug Administration
recommends that some medicines be disposed of by flushing down the sink or toilet. Most of the
drugs on this list are narcotics and can do serious harm if taken by someone other than the
patient. 21

20
21

New Jersey Department of Environmental Protection – Solid and Hazardous Waste Program. Website:
<http://www.ucnj.org/recycle/NJDEP%20med%20disposal%20guidance%20%282%29.pdf>
United States Food and Drug Administration. April 2010. Website:
<http://www.fda.gov/Drugs/ResourcesForYou/Consumers/BuyingUsingMedicineSafely/EnsuringSafeUseofMedi
cine/SafeDisposalofMedicines/ucm186187.htm#MEDICINES>
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