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INTRODUCTION

Sprawl, according to Webster’s New Collegiate Dictionary, is defined as: “to creep or clamber
awkwardly; to spread or develop irregularly; to cause to spread out carelessly or awkwardly.”
Awkward. Irregular. Careless. These are not words that we want to associate with the planning and
development of the towns where we live, work, and play. And yet, in Central New Jersey the
consequences of this careless development are clear: development is degrading our natural
resources, most particularly putting the region’s water quality and quantity at risk.

Across America, poor planning is allowing farmlands, forests, wetlands, and viewsheds to be
devoured at an astounding rate, changing forever the character of the places we call home.
Countless acres of open space have become strip malls, roads, and detention basins. This
consumption of open space by haphazard growth is not merely aesthetically disturbing, but has
severe environmental and quality of life costs.

Situated within the metropolitan corridor between New York and Philadelphia, Central New Jersey
is on the front line in the battle to stop sprawl as development threatens to destroy our remaining
open spaces. The consequences are clear: pollutants are elevated in many of our waterways, wildlife
populations are showing signs of distress due to pollution, beautiful views are lost, and our quality of
life is diminished. Roadways and traffic congestion are eroding our sense of place and community.

Many streams in the 265-square-mile Stony Brook-Millstone Watershed (referred to from now on as
the Millstone Watershed) have been designated as impaired by the New Jersey Department of
Environmental Protection (NJDEP), which cites various human activities or land uses and nonpoint
source pollution as the major causes (NJDEP, 2008a). NJDEP estimates that stormwater runoff,
both rain and snowmelt, accounts for 60% of the pollution in surface waters (NJDEP, 2008b).
Additionally, 84% of the assessed rivers and streams in New Jersey are impaired for drinking,
recreational, or fishing uses, and 45% of the assessed rivers and streams in the Nation are impaired
(USEPA, 2007). According to NJDEP Land Use/Land Cover data from 1986 and 2002, over
21,000 acres of land were developed in the Millstone Watershed during those years, a rate of
approximately 110 acres per month or over 110 football fields each month (one acre equals
approximately one football field). During the years since 2002, this area has continued to experience
extensive development, as 50 acres of land are lost to development each day in the State of New

Jersey (NJDEP, 2003a).

In order to better identify the causes of declining environmental health, we need an understanding
of the Millstone Watershed and the changes that have occurred within its natural boundaries. The
water that flows in a stream arrives there in part by flowing over the land or percolating through the
soil. Thus, how we develop the land is reflected in the water quality of our streams.



Research indicates the most effective management efforts are generally
confined to subwatersheds on the order of 20-50 square miles (Center for
Watershed Protection, 1998). This smaller-scale approach allows personal
contact with the community and fosters the building of relationships and
trust. Most of the successful programs changing personal behavior have also
cited one-to-one relationships as the key to success. Thus, the Subwatershed
Characterization and Assessment project was developed to address problems
specific to a smaller subwatershed within the Millstone Watershed.

The goals of this report are to identify the current status of the environment
(characterization) and compare this to community goals and adopted
standards in New Jersey (assessment). The first step in this project is to
provide a characterization and assessment of a subwatershed in order to
understand the causes of any problems and identify appropriate solutions or
recommend steps to protect an unimpaired subwatershed. Information is
collected on soil types, geology, land use changes, water supply, water quality,
rare and/or endangered species, critical habitats, known contaminated sites,
discharges to surface and groundwater, and population changes. Analyzed
individually in the appropriate section of the report (i.e. Landscape, Known
Contaminated Sites, Soils, Water Quality), this information is then integrated
with other data from the watershed to pinpoint the potential causes of any
water quality problems, with the goal of addressing these causes and
improving water quality through partnerships with NJDEP, municipalities,
residents, and businesses. The last section of the report (Findings and
Recommendations) summarizes the findings of the characterization and
assessment and offers recommendations that municipalities and planners can
take to protect and improve the health of the Duck Pond Run Watershed.

Once the subwatershed is identified and evaluated, the most effective
watershed management tools are selected to restore, enhance, or protect
water quality. For example, if nonpoint source pollution from residential
lawns or businesses is identified as a concern, remedies should focus on
implementing education programs for homeowners and business owners in
these areas. Visual assessments of local streams can also guide management
actions. Areas in need of extensive streambank restoration can be identified,
as can areas with exceptional water quality that need to be preserved. The
Stony Brook-Millstone Watershed Association (SBMWA), with 59 years of
experience in water quality protection, has a large suite of tools that have
been utilized successfully in the past to preserve our resources. These
include:

é Extensive experience in education, with both adults and children;

é Streambank restoration, riparian buffer creation, and reforestation;

é One-on-one education of residents, businesses, and golf courses on
best management practices for their properties in our River-Friendly
Programs;

é Work with municipalities to integrate their vision and environmental
protection goals for the municipality into zoning and ordinances;
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& Open space acquisition planning; and
¢ StreamWatch, our successful, long-term water quality monitoting program.

Through the addition and prioritization of specific strategies and projects
geared to restore, enhance, or protect water quality, SBMWA hopes to have
this report serve as an NJDEP approved Watershed Management Plan.
Through water quality sampling, NJDEP has identified fecal coliform
pollution as a major impairment to water quality on Duck Pond Run
(NJDEP, 2004a and 2006d). Thus, NJDEP has made determining the
sources of fecal coliform and reducing levels in streams a priority for their
work.  NJDEP funded SBMWA to conduct more intensive bacteria
monitoring along Duck Pond Run and determine ways to reduce bacteria
levels in the stream.

The Duck Pond Run Watershed was the sixth subwatershed chosen by
SBMWA to undergo scrutiny, and this Characterization and Assessment
Report is the result of our investigation. The Beden Brook Watershed was
the first subwatershed to be thoroughly assessed, Rocky Brook Watershed
was second, Cranbury Brook was third, Royce Brook was fourth, and
Heathcote Brook was the fifth. The Duck Pond Run Watershed is located
within the southern portion of the larger Millstone Watershed in Central
New Jersey (Figure 1). This report brings together information and links
data to provide an understanding of why water quality in some areas is
impaired. As SBMWA has done for many years, we are working with
residents, municipal officials, and businesses to understand their concerns
and vision for their community, and we will work together to implement the
best strategies for improving environmental quality. As an approved
Watershed Management Plan, this document can help guide all entities (i.e.
municipalities, NJDEP, consulting firms, and businesses) working within the
Duck Pond Run Watershed to take appropriate actions to protect, enhance,
or improve water quality. For this report, when discussing the entire Duck
Pond Run area, it will be referred to as a watershed.

This report is intended to relay the past and present status of the Duck Pond
Run Watershed and its environmental resources. The evaluation is used to
set priority areas where SBMWA can utilize its effective watershed
restoration tools. Goals of watershed restoration include improvement of
water quality; education of local residents, businesses, and municipalities on
nonpoint source pollution reduction; and a measurable reduction in nonpoint
source pollution in Duck Pond Run and its tributaries.

SBMWA is not alone in our efforts. The United States Environmental
Protection Agency (USEPA) has stated that nonpoint source pollution, or
pollution from runoff, is currently one of the leading causes of water quality
degradation (USEPA, 1996). This means that solutions, like recycling,
involve everyone — our elected officials, business leaders, and all residents.
This report summarizes the causes of the problems and offers
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recommendations on how to address them. It is up to everyone who lives,
works, and plays in the Duck Pond Run Watershed to work together to
provide a vision for this area and strive to protect the environment and
quality of life that we all value.




LANDSCAPE

A foundation for the Duck Pond Run Watershed needs to be laid in order to fully begin assessing
the region. That foundation takes the form of understanding the Township that decides what
happens within its borders and to the Watershed, the waterways that meander through the
landscape, the populations of residents who impact the local environment everyday, and the flora
and fauna that inhabit the area and rely on it for survival. By simply describing these basic
components within the watershed, protection and preservation practices can be formed for these
particular resources.

SETTING

The Duck Pond Run Watershed covers 3,668 acres (approximately 5.7 square miles) contained
entirely within West Windsor Township in Mercer County (Figure 2 and Table 1).

Table 1: Municipalities within the Duck Pond Run Watershed.

Acres in the Duck
Municipality County Pond Run
Watershed
West Windsor Mercer 3,668
Township

Duck Pond Run flows approximately 3.8 miles west and north through West Windsor before
flowing into the Delaware and Raritan Canal west of Route 1, a drinking water source for hundreds
of thousands of people. Historically, prior to Canal construction, it emptied into Stony Brook, just
before it joins Carnegie Lake (Figure 2). Currently Duck Pond Run only connects to Stony Brook
under flood conditions. There are a few unnamed tributaries to Duck Pond Run, which increase its
length to 9.0 miles.

HISTORY

The West Windsor area, originally inhabited by Lenni Lenape Indians who were hunters, fishermen,
and farmers was first explored in 1634 by an English captain known as Thomas Yong. Yong’s party
met and traded with the Lenni Lenape Indians during their time there. West Windsor was initially
established in 1682 when William Penn signed a treaty with the Lenni Lenape; however the physical
extent of the Township changed over time. In 1731 when the area was known as New Windsor
Township, it also included Princeton Township, Princeton Borough, and East Windsor. According
to a historic document in the office of the Secretary of State, the original Township of Windsor was
organized March 9, 1750 and is supposedly named in honor of Windsor, England. The Township



remained as originally organized until 1797 when a division was effected by
an Act of the New Jersey Legislature, naming that portion east of the division
line East Windsor and the portion west of the division line West Windsor.
At the time, West Windsor was officially incorporated but still included a
portion of Princeton Township and Princeton Borough. On February 11,
1813, a portion of West Windsor Township was set off to form a part of the
Borough of Princeton and the Township of Montgomery. The current
borders for West Windsor were defined in 1855.

Upon incorporation in 1797, West Windsor was governed by a Township
Committee, which had both executive and legislative authority until 1993. In
May of 1993, West Windsor residents voted to change their form of
government from a Township Committee to a Mayor Council form.

The earliest farming settlements in West Windsor were made at Penn's Neck
and Dutch Neck. The first settlers at Penn's Neck were the Schenck and
Conover families from Monmouth County. Other early farming villages
include Clarksville, Edinburg, Grovers Mill, and Port Windsor/Mercer.

Martians from Orson Wells” produced radio drama, based on H. G. Wells
book War of the Worlds, landed on a farm near Grovers Mill. Many people
believed the fictional radio newscast was real, resulting in widespread panic.
A monument exists today at Van Nest Park near Grovers Mill Pond to
commemorate this historical radio broadcast.

Construction of the Delaware and Raritan (D&R) Canal fundamentally
changed Duck Pond Run, essentially disconnecting the tributary from the
Stony Brook except under flooding conditions. The D&R Canal was built
from 1830 to 1834, mainly dug by hand by Irish immigrants, linking the
Delaware River at Bordentown and the Raritan River at New Brunswick.
Canal use reached its height in the post-Civil War years, had its last profitable
year in 1892, and closed in 1932 having been rendered obsolete by the
railroads. The State of New Jersey then took over the Canal, using it as a
water supply. The D&R Canal State Park was established by the State of
New Jersey in 1974 adding recreation to its current functions.

POPULATION

People within a watershed have both direct and indirect impacts on water
quality and therefore have opportunities to responsibly manage and improve
water quality. Increasing populations in the Duck Pond Run Watershed are
adding to the pressures of waste disposal and water treatment, an increased
need for housing, and increased water usage. Development pressure for
growing populations increases while the demand for additional infrastructure
to support more residents rises.

Population is increasing and development is progressing in the Duck Pond
Run Watershed. The current trend is in spreading large developed areas over
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the landscape, instead of clustering in hamlets, villages, town centers, or
boroughs. People’s dependence on the automobile and the lack of reliable
public transportation has encouraged this pattern of development in the area
and throughout New Jersey.

According to US Census data, within West Windsor the total population
increased more than 1,180% over 70 years, from 1,711 people in 1930 to
21,907 in 2000 (Graph 1, Table 2, and Figures 3 and 4). This increase is at an
average rate of 288 people per year. In 30 years alone, between 1970 and
2000, the population within West Windsor increased at the rate of 516
people per year. With such an increasing population in the only municipality
that constitutes Duck Pond Run Watershed, local governance needs to
thoughtfully plan out the future direction of development within the borders
of West Windsor Township.

A high density of residents is found in West Windsor with an average of
1,088 residents per square mile in 2000. This is a 9.3% increase from 1990,
when the population density was 987 (New Jersey State Data Center, 2001;
Figure 4). Much of the density is distributed west of Route 1 and east of the
Northeast Corridor train tracks (Figure 4).

Graph 1: Historical population of the West Windsor Township. *

25,000

20,000

Population

15,000

10,000

5,000 I I
O.J,l,ll, P

1930 1940 1950 1960 1970 1980 1990 2000

Year

* The population figures listed are for West Windsor Township as a whole and not just for
the portion found in the Duck Pond Run Watershed. Source: US Census data.
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Table 2: Population changes in West Windsor from 1930 - 2000. *

Municioali 1930 2000 % Population
unicipaiity Population Population Change

West Windsor 1,711 21,907 +1,180%
Township

Table 3: Population changes in West Windsor from 1970 - 2000. *

Municipali 1970 2000 % Population
unicipaiity Population Population Change

West Windsor 6,431 21,907 +241%
Township

* The population figures listed are for West Windsor Township as a whole and not just for
the portion found in the Duck Pond Run Watershed. Source: US Census data.

CRITICAL HABITATS

NJDEP’s Division of Fish and Wildlife has developed The Landscape
Project, a planning tool to help land managers, planners, and regulatory
agencies integrate wildlife protection into overall land use goals. The
Landscape Project establishes “accurate boundaries around critical wildlife
habitats and then comparatively ranks them to offer prioritization options for
varying levels of conservation and management” (Niles et. al., no date). The
ranking is based upon the presence or absence of animal species of concern,
state threatened and endangered species, and federally threatened and
endangered species.

Due to pollution, invasive plants, development, and the loss of specific
habitats, many species of plants and animals are losing the basic materials
needed to survive in our area (food, shelter, and clean water.). Loss of
animal species can be linked to loss of resources necessary for survival of
that species. Endangered species are those whose survival in New Jersey is
in immediate danger. ‘Threatened species are those that may become
endangered if harmful conditions continue to accumulate. Species of
concern are those in danger of becoming threatened.

Mercer County supports a large diversity of endangered or threatened
vertebrate, invertebrate, and plant species (Table 4, Appendix L). Critical
habitats for such species cover 47.5% (1,742 acres) of the Watershed (Figure
5 and Table 5). Many of the critical habitats are areas of importance to
wildlife, ranging from Suitable Habitat (suitable for fulfilling the habitat
requirements of species of concern, but where no such species are
documented) to areas with State Threatened Species (a patch of habitat
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where state-listed threatened species have been documented) (Figure 5). The
Duck Pond Run Watershed is home to one recorded state threatened species:
the barred owl ($#rix varia).

There is a documented nesting area for herons, a species of special concern,
in West Windsor (Figure 24). New Jersey Department of Transportation
(NJDOT) implemented a remediation project in the Township about 5-10
years ago, excavating a large pond and creating a wetland. About 4-5 years
ago nesting herons were documented as having taken up residence there.
The Township is working with the Audubon Society to monitor this
expanding heronry. Twenty-five nests were found in 2007 and 29 in 2008
(West Windsor EC member, verbal communication).

Table 4: Number of endangered/threatened species in Mercer County,
based on August 2004 data. *

County Vertebrates Invertebrates Plants

Metcer 17 9 30

* NJDEP’s Natural Heritage Program gives the general area where the endangered or
threatened species are located. This reduces the ability of people to pinpoint and disturb the
location of the organism’s habitat, and thus reduces the impact on that particular organism.

Table 5: Percentage of acreage in Duck Pond Run Watershed designated as
critical habitats.

Acres in the Critical % of Township
Municipali Duck Pond Habitat Acreage in Watershed
pality Run Acreage Designated as
Watershed Critical Habitats
West
Windsor 3,668 1,742 47.5
ASSESSMENT

The sprawl pattern of population growth found in West Windsor Township
has a more detrimental impact on water quality than clustering development
in town centers. As agricultural lands, forested areas, and lands adjacent to
wetlands are developed into residences and office buildings, they create
destinations that attract more development (Center for Watershed
Protection, 1998). These developed areas tend to have a higher percentage
of impervious cover, material that prevents water from percolating into the
ground. This increase in impervious cover alters flooding patterns, increases

9
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pollutant loads to streams, raises water temperatures, and also reduces
baseflow in streams during drought (Center for Watershed Protection, 1998;
see Land Use section for more information). Development that sprawls over
the landscape makes systematic stormwater control extremely difficult and
also fragments forests and other habitats, thereby causing a decline in
ecological health. Established centers that concentrate populations and
impervious cover while maintaining surrounding open spaces allow for more
effective and efficient stormwater practices and minimize habitat
fragmentation. In addition, infrastructure needs and costs increase as
development occurs further away from established sewer and water systems.
Municipalities need to manage the additional infrastructure and development
patterns so that water quality is protected. If population growth remains
unchecked, environmental degradation is sure to follow. Proactive planning
needs to be performed to minimize sprawling development patterns.

There are a number of ways to reduce sprawl in New Jersey. One way is
developing areas as planned unit developments. Other innovative ways to
plan developments include re-zoning (changing zoning classifications to
permit less dense development), mixed-use development (integrating
different land uses, such as restaurants, residences, offices, and parks into
projects), and conservation design (placing a development on the least
environmentally sensitive portion of a property, incorporating water
recycling, energy efficiency, and sustainably produced materials into building
design).  These alternatives need to be based on accurate scientific
information about the carrying capacity of available water supplies, sewer
systems, and other infrastructure, and on the goals and objectives of West
Windsor Township’s Master Plan and decision-making committees. To
balance development with environmental protection, West Windsor must
incorporate these alternatives into their Master Plans.

By providing alternatives to traditional development, West Windsor will
protect the environment, especially the sensitive habitats and the wildlife that
live in them. The large percentage of critical habitats within the Duck Pond
Run Watershed is being threatened by development, and West Windsor
Township needs to incorporate this information on critical habitats in order
to effectively slow sprawl, improve the environment, and protect wildlife.
(See Planning Future Growth and Maintaining Groundwater Resources in
the Findings and Recommendations section.) In addition to maintaining
open space through planned development, West Windsor could also
continue to purchase open space and establish conservation easements to
restrict development from these sensitive habitats.

In addition to providing habitat for the conservation of rare species and
protecting groundwater supplies, preserving important wildlife habitats will
result in more open space for outdoor recreation such as hiking, bird
watching, and canoeing. Open spaces provide places where people can
escape the confines of urban and suburban living.
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Since the entirety of Duck Pond Run is contained within West Windsor
Township, the residents need to be especially aware of their roles in
impacting and improving water quality in the Duck Pond Run Watershed.
(See Protecting Water Quality’s second and third findings in the Findings and
Recommendations section, pages 78-80.)
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KNOWN CONTAMINATED
SITES

Contaminated sites are generally the result of spills, leaks, or careless practices with chemicals or
other hazardous materials such as biological or radioactive wastes. It is important to be aware of
these sites because the substances involved can be highly toxic and, therefore, can become hazards
to human health as well as to the natural environment. Common contaminants found on these sites
include metals, petroleum products and by-products, organic solvents, and pesticides. Several
different branches of the NJDEP regulate and oversee these sites once they are discovered and
evaluated.

Note that the listing in Table 6 of contaminated sites gives the name of the current owner of each
property. The current site owner and the potentially responsible party (PRP) for the contamination
are not necessarily the same. Site managers at NJDEP are currently overseeing the investigation of
listed known contaminated sites. Each site has a NJDEP case manager appointed to it, and the
cleanup process can run several years depending on the severity of the contamination.

There are also many residential sites that contain underground storage tanks (USTs) that have not
been described or mapped. This lack of information may prove risky as the status of these USTs,
whether leaking or intact, and therefore whether or not surrounding areas are being contaminated, is
unknown. For privacy and cost-benefit reasons, SBMWA has not made any effort to enumerate,
locate, or identify any USTSs in this watershed.

In cases where there is groundwater contamination, the Currently Known Extent (CKE) and
Classification Exception Area (CEA) are determined. The CKE is a spatially defined area within
which the groundwater resources are known to be compromised, as indicated by the violation of
drinking water and groundwater quality standards for specific contaminants (NJDEP, 2005a). CKEs
are used to make decisions about the appropriate treatment and/or replacement of contaminated
drinking water supplies. The CEA is a designation given when the New Jersey Ground Water
Quality Standards (NJGWQS) for contaminants have been exceeded and will not be met for the
term of the remediation (NJDEP, 20052). When a CEA is designated for an area, the designated
aquifer uses are suspended for the term of the CEA. The determination of both these areas is also
intended to provide information to the public about contaminated groundwater areas and where
well installation should be avoided, unless precautionary measures are taken to protect potable water
users.

The list of contaminated sites and their remediation level is mainly based on information in the 7%
Edition of the Known Contaminated Sites in NJ (KCS-NJ) Report, Spring 2006 (NJDEP, 2006a)
and supplemental GIS data available from the NJDEP’s Site Remediation Program. This
information and data are available for download from http://www.nj.gov/dep/stp/kes-nj/ and as
of publication of this report were last updated on April 6, 2006. Note: SBMW.A has done its best to
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ensure the accuracy of the information presented in this section by using the latest available
data from the NJDEP. Any discrepancies in the information presented here should not be
considered the fault of SBMW.A and should be brought to the NJDEP Site Remediation
Program’s attention at 1-800-253-5647 for reconciliation. A recent May 2008
update to the known contaminated sites listing has come out on the NJDEP
Site Remediation Program website. It lists an additional site within Duck
Pond Run, but

There are currently ten known contaminated sites (KCSs) in Duck Pond Run
Watershed (Figure 6 and Table 6). Three are located along Route 1, four are
on Quakerbridge Road, one is on Penn-Lyle Road in the eastern section, and
the remaining two are located west of Route 1. Known contaminated sites
are classified by category and remedial level. All of the KCSs in Duck Pond
Run Watershed are in Category A. Category A sites are those with on-site
contamination of soil and/or groundwater. This contamination has been
confirmed through sampling and remedial activities are required (NJDEP,
20006a).

The Princeton Motor Lodge, Windsor Arco, and 3713 Route 1 Princeton
LLC, all located along Route 1, are listed with C2 remedial levels. Remedial
level C2 is associated with more complicated contaminant discharges,
multiple spill sites and discharges, more than one contaminant, and impacted
or threatened soil and groundwater (Table 6). Both the Windsor Arco and
3713 Route 1 Princeton LLC sites have a defined CEA, indicating that the
groundwater at the sites has exceeded NJGWQS.

The American Cyanamid Company site also has a defined CEA (Figure 6),
again indicating that the groundwater at the site has exceeded NJGWQS.
There are four separate listings for the American Cyanamid property, all with
the same address: American Cyanamid Company, American Cyanamid South
Facility, American Cyanamid Agricultural Research, and BASF Corporation.
Each of those sites is listed at remedial level D. This indicates sites with
highly complex contamination, usually with multiple contaminants of soils,
groundwater and possibly surface water, and potable water resources. Since
groundwater replenishes surface water, sustaining flows in rivers and streams,
extensive groundwater contamination can affect surface water quality as well.

American Cyanamid is also a Resource Conservation and Recovery Act
(RCRA) site and is listed on the 2008 Corrective Action Baseline, which
includes USEPA’s 1,968 highest priority sites (http://www.epa.gov/
epaoswet/hazwaste/ca/facility. htm). These RCRA sites ate equivalent in
severity to those on the National Priority List/Federal Superfund list, but still
have viable operators and ongoing operations at the site. They are complex,
high priority sites where hazardous substances have been released. Congress
enacted the RCRA in 1976 to protect human health and the environment
from potential hazards of waste disposal, to conserve energy and natural
resources, to reduce the generation of waste, and to ensure that wastes are
managed in an environmentally sound manner. Run by USEPA and 41
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authorized states and territories, the RCRA Corrective Action Program
requires responsible parties to investigate and clean up hazardous releases
themselves. According to USEPA’s RCRA Corrective Action Site Progress
Profile for American Cyanamid Company (also known as Wyeth Holdings
Corp., BASF Corp., American Cyanamid Agricultural Research, or Princeton
Land LLC), the site on Quakerbridge Road was assessed in 1987 and the
solution for cleanup was selected and implemented in 1996. There have
been no violations or enforcement actions reported in the last five years.

Blue Rose Corporation is located in the eastern section of Duck Pond Run
on Penn-Lyle Road and is considered a C3 remedial level site. This site will
involve a multi-phased remediation action because the source is either
unknown or there is uncontrolled discharge to the surrounding soil and/or
groundwater. It is a recent addition to the listing of known contaminated
sites.

The remaining two sites, Princeton Country Club and Princeton Theological
Seminary, both located west of Route 1 and north of Duck Pond Run, are
listed at remedial level C1. These are relatively simple sites, with only one or
two very localized contaminants.

ASSESSMENT

There are some significant known contaminated sites in the Duck Pond Run
Watershed (nine in a 5.7 square mile watershed). The PRPs and NJDEP
need to stay vigilant of these sites by monitoring and performing remediation
of any contamination present. This is especially true for those sites with
certain or possible groundwater contamination.

The Duck Pond Run Watershed has many areas with high recharge to
groundwater (see Water Supply section and Figure 18 for more information).
These areas not only allow for quick movement of water to groundwater
supplies, but also movement of any pollutants traveling with that water.
American Cyanamid Company and 3713 Route 1 Princeton LLC appear to
be located on such high recharge areas. By working to contain and clean up
these potential sources of groundwater contamination, West Windsor will
ensure that drinking water supplies are safeguarded for their residents and
neighboring municipalities.
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POINT SOURCE DISCHARGERS

Point source dischargers are facilities that discharge treated waste or cooling water directly to surface
or groundwater. These discharges can have powerful effects on the quality and quantity of water in
a stream or aquifer. Because flow from these sources is independent of storm events, the quality of
effluent in surface water discharges is crucial to water and habitat quality. The NJDEP regulates
these facilities, and several federal and state laws govern their discharges. Each facility is assigned a
case manager and is classified according to its type of discharge (i.e., land application, a pipe
discharge to surface water, a percolation lagoon, a stormwater detention basin, etc.). Discharges
may combine waters from more than one source (stormwater and cooling water combinations are
common). If this is done, then the permit is classified according to the major component of the
discharge. Regular monitoring of the discharge is required for all permits.

Note that the information presented in this section was derived from the NJDEP Division of Water
Quality’s New Jersey Pollution Discharge Elimination System (NJPDES) database. This database
contains information of all active permitted NJPDES dischargers that are in NJDEP’s New Jersey
Environmental Management System (NJEMS) database. It is available for download from
http:/ /www.state.nj.us/dep/dwq/database.htm and as of publication of this report was last updated
on January 18, 2008. Supplemental information was obtained from the NJDEP’s 2002 GIS layer for
both surface water and groundwater dischargers. *Note: SBMW.A has done its best to ensure the accuracy
of the information presented in this section by using the latest available data from NJDEP. Any discrepancies in the
information presented here should not be considered the fault of SBMW.A and should be brought to the NJDEP
Divpision of Water Quality’s attention at (609) 292-4543 for reconciliation.

PERMITTED DISCHARGERS TO SURFACE WATER

There are currently four permitted point source dischargers in the Duck Pond Run Watershed
(Figure 7). The point source dischargers to surface water in the Duck Pond Run Watershed are
American Cyanamid Agricultural Research, a major industrial thermal discharger; Exxon Service
Station, a petroleum hydrocarbon remediations; Princeton Land LLC, an industrial wastewater
discharger; and West Windsor Township, a Tier A municipal stormwater discharger. As was
indicated in the Known Contaminated Sites section, American Cyanamid is also known as BASF
Corporation and Princeton Land LLC among other names. Note that the point source dischargers
in Figure 7 are located according to company location, not discharge pipe location on Duck Pond
Run.

It is important not to understate the impact of wastewater discharge to Duck Pond Run. Streams
experience reduced flows after prolonged dry periods in the summer. The ratio of effluent water to
baseflow, particularly in these summer months, may be a problem. Since the baseflow is lowered,
the majority of the stream water can be treated effluent. If problems happen at the plant and
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treatment of the effluent does not take place, then water quality degradation
may occur due to higher levels of contaminants in the effluent.

PERMITTED DISCHARGERS TO GROUNDWATER

There are no active permitted discharges to groundwater in the Duck Pond
Run Watershed (Figure 7).

ASSESSMENT

Point source dischargers in the Duck Pond Run Watershed need to work
within the guidelines of their active permits in order to maintain the health of
Duck Pond Run. West Windsor and NJDEP need to be vigilant of these
potential sources of pollution in this area to ensure that they do not become
actual sources of pollution. The effluent monitoring data are submitted to
NJDEP on a regular basis in the form of Discharge Monitoring Reports
(DMRs) and can be accessed through the Open Public Records Act (OPRA)
on NJDEP’s Data Miner website: http://datamine2.state.nj.us/
DEP_OPRA/OpraMain/categoriesrcategory=NJPDES%020Permitting.

Information is also available regarding any permit violations and enforcement
actions taken at http://datamine2.state.nj.us/dep/DEP_OPRA. A review of
this database indicates that West Windsor Township at 271 Clarksville Road
did not have any violations from the time their water quality permit was
issued through June 2008. The Exxon Service Station received a violation in
2000 due to the failure to submit a Community Right to Know Survey, which
was rectified shortly thereafter. American Cyanamid was cited for failure to
submit the required annual remediation surcharges in 2004 and 2005;
however, there were no water quality violations from this site. The company
subsequently paid the fees. Princeton Land LLC violated their permit in
May, August, September, and October of 2002 when chronic toxicity testing
of Ceriodaphia (water fleas) indicated that effluent toxicity would affect
freshwater organisms. Princeton Land LLC was assessed a penalty of
$16,000 for the violation and has met all permit requirements since that time.
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GEOLOGY

Rock formations exert an influence on soils and therefore on vegetation and agriculture, drainage,
water transportation, water supply, and types of land use. Due to the variable resistance to erosion
exhibited by the sedimentary and metamorphic rock formations in the Watershed, stream patterns
and topography are controlled by outcrop patterns and the orientation of the underlying bedrock.
The Duck Pond Run Watershed straddles the Piedmont and Coastal Plain Physiographic Province
line, with the majority of the Watershed falling in the Piedmont (Figure 8). Bedrock formations
within the Piedmont range from Middle Proterozoic (1600-1000 million years ago) to Upper
Cretaceous (100-65 million years ago) in age. The Coastal Plain in New Jersey is characterized by
extensive sedimentary deposits of Cretaceous (145-65 million years ago) to Pliocene (5.3-1.8 million
years ago) age. The deposits are mostly unconsolidated; that is, they have not been cemented into
rock but rather are relatively loose sediments. Because of this, the material is easily eroded, and the
present landscape of the Coastal Plain is largely the result of this erosion (Owen et al., 1998). Six
geologic formations are present within the Duck Pond Run Watershed: the Stockton Formation,
Gneiss Granofels and Migmatite, Metabasalt, the Wissahickon Formation, the Potomac Formation,
and the Magothy Formation (Figure 9).

In the Piedmont Physiographic Province, which coincides with the USEPA designated Northwest
New Jersey Sole Source Aquifer, bedrock consists of consolidated rock exposed at or near the
ground surface. In this area groundwater is stored in bedrock aquifer systems and is transmitted
along fractures, joints and bedding planes. The Coastal Plain consists of unconsolidated deposits
and coincides with the USEPA designated Coastal Plain Sole Source Aquifer. Groundwater in this
area is stored and transmitted through the openings or spaces between sediment particles. Over
75% of the fresh water supplies for the Coastal Plain comes from groundwater, with high-capacity
public supply wells commonly yielding over 500 gallons per minute (USGS, 2001). For more detail
on the aquifers, refer to the Water Supply section.

Following are brief descriptions of the geologic units occurring in the Duck Pond Run Watershed,
listed in stratigraphic order from oldest to youngest (from Owens et. al., 1998; Figure 9). It is
interesting to note that nearly all of the igheous and metamorphic rocks found within the Millstone
Watershed are located in the Duck Pond Run Watershed (Gneiss Granofels and Migmatite,
Metabasalt, and Wissahickon Formation).

Gneiss Granofels and Migmatite (Middle Proterozoic):  This unit probably represents
metasedimentary and metavolcanic rocks that have been heavily injected and migmatized by felsic
magma. The Gneiss Granofels are mostly of intermediate composition, ranging from felsic to
mafic, and contain a wide variety of rock types including graphitic schists and marble. The Gneiss
Granofels and Migmatite form a nearly north-south running band in the southeastern portion of
Duck Pond Run, encasing a metabasalt lens and covering nearly 9% of the watershed.

18



Metabasalt (Late Proterozoic):  The metabasalt is a sequence of
conformably layered volcanic rock ranging from a texture so fine that it
cannot be seen with the naked eye to fine-grained. This probably indicates
that the rock formed by solidifying at or near the surface under rapidly
cooling conditions. The Metabasalt appears as a lens encased within the
Gneiss Granofels and Migmatite unit on the geologic map of Duck Pond
Run Watershed (Figure 9) and covers only 3% of the watershed.

Wissahickon Formation (Late Proterozoic to Lower Cambrian): The
Wissahickon occurs in a narrow band (less than 2 mile wide) running nearly
North-South in the southeastern portion of the Watershed. It is a fine- to
medium-grained biotite-quartz-plagioclase schist and gneiss containing thin
amphibolite layers. The Wissahickon is encountered beneath almost 8% of
the Duck Pond Run Watershed.

Stockton Formation (Upper Triassic): The Stockton Formation is the
oldest of the Triassic-Jurassic rocks within the Duck Pond Run Watershed
and the most extensive geologic formation covering nearly 65% of the
Watershed. It occurs in the central and northwestern portion of the
Watershed. Composition ranges from coarse-grained arkosic sandstone to
mudstone, siltstone, and shale. Maximum thickness of the formation is 4,000
feet. The Stockton sandstone is a good building material and was a major
source of the brownstone used in the construction of regional historic homes
as well as urban row housing in metropolitan New York in the nineteenth
century. Nassau Hall at Princeton University used local sandstone and the
Joseph Stout house may also be constructed of local sandstone (Coastal
Environmental Services Inc., 1995; Hunter and Porter, 1990).

Potomac Formation (Upper Cretaceous): This unit occurs as a narrow belt
(less than "2 mile wide) that overlies the Magothy and underlies the
Wissahickon Formations in the eastern portion and covers only about 7% of
the Watershed. The Potomac consists of predominantly fine- to coarse-
grained sand interbedded with variegated clays and can reach 148 feet in
thickness. Although the Potomac Formation has very little area of exposure
within the Duck Pond Run and Millstone Watersheds, the sands of this
formation dip to the southeast beneath younger formations (Mulhall, 2004).
The Potomac Formation is part of an important aquifer system, the
Potomac-Raritan-Magothy Aquifer.

Magothy Formation (Upper Cretaceous): The sediments of the Magothy
are fine- to coarse-grained, locally gravelly, quartz sand interbedded with thin
layers of clay or clay-silt, mostly at the top of the Formation. Minor amounts
of muscovite and feldspar occur in the sand, and large wood fragments are
found in the clay layers. The Magothy occurs at the surface in the
easternmost portion of the Duck Pond Run Watershed at the border of the
Coastal Plain-Piedmont rocks and covers nearly 9% of the Watershed. The
sands of the Magothy Formation, together with the contiguous Raritan and
Potomac Formations seen farther to the south and east in the Millstone
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Watershed, serve as an extensive and regionally very important aquifer
system underlying nearly all of the New Jersey Coastal Plain and reaching
4,100 feet in thickness in southernmost New Jersey (USEPA, 1988). The
Magothy Formation is one of the most vital groundwater resources within
the Millstone Watershed and Central New Jersey as well as one of the most
susceptible to groundwater contamination because of its widespread
exposure, the high sand content, and likely thickness of 60 feet or more
(Mulhall, 2004). This formation has the highest average yield from high
capacity wells of greater than 500 gal/min (Figure 10). The recharge area for
the entire system occurs in a belt along the inner (western) edge of the
Coastal Plain, where the formations reach the surface before thinning out
and giving way to the Piedmont rocks to the northwest.

ASSESSMENT

The geologic formations of the Duck Pond Run Watershed mainly follow
the nature of those found in the Piedmont physiographic province. Rock
formations exert an influence on soils and therefore on vegetation and
agriculture, drainage, water transportation, water supply, and types of land
use. Due to the variable resistance to erosion exhibited by the sedimentary
and metamorphic rock formations in the Watershed, stream patterns and
topography are controlled by outcrop patterns and the orientation of the
underlying bedrock.

The geology of the Duck Pond Run Watershed is also directly related to
water supply and the aquifer systems. Duck Pond Run straddles two sole
source aquifers, the Northwest New Jersey Sole Source Aquifer and the
Coastal Plain Sole Source Aquifer (Mulhall, 2004). NJDEP and USEPA
consider groundwater to be the primary source of drinking water within
designated sole source aquifers and indicate that measures should be taken to
protect these critical resources. The Potomac and Magothy Formations are
part of the P-R-M Aquifer System and have the highest average yield of high
capacity wells. The Stockton Formation has a moderate average yield; and
the igneous and metamorphic rocks, comprised of the Gneiss Granofels and
Migmatite, Metabasalt, and Wissahickon Formation, have the lowest yield of
the aquifers within the Duck Pond Run Watershed (see Water Supply
section).
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SOILS

The soils that underlay a watershed exert an influence on the types of vegetation that grow,
agriculture that can be cultivated, drainage patterns, water transportation, water supply, and types of
suitable land use.

Soils are classified based upon their textures, composition, and ability to drain water. Soil surveys
that have been performed and mapped by the U.S. Department of Agriculture’s (USDA) Natural
Resource Conservation Service (NRCS) found four soil associations that undetrlie the Duck Pond
Run Watershed (Figure 11). The Quakertown-Chalfont-Lehigh series underlies a small portion in
the northwestern tip of the Watershed; the Atison-Manahawkin-Berryland series is seen in the
central portion of the Watershed. The Downer-Sassafras-Hammonton series is the most extensive
soil series and is found in the central-southern part of the Watershed. And the Mattapex-
Matapeake-Chillum series is seen in the northwestern portion and at the southeastern tip of the
Watershed and is the second most extensive soil series (USDA, NRCS, 2006; Figure 11).

HYDROLOGIC SOIL GROUPS

Based upon their various compositions, soil series have varying degrees to which they can be
infiltrated by water. Their ability to drain water, especially from precipitation, is evaluated and
reported as the hydrologic soil group. The most extensive soil group within the Duck Pond Run
Watershed is classified as hydrologic soil group B, covering 1,318.1 acres out of a total of 3,668.0
acres (35.9%) in the whole Watershed (Figure 12). Hydrologic soil group B represents soils with a
moderate infiltration and surface runoff rate and consists of soils that are moderately coarse-
textured. Most of this hydrologic soil group undetlies the urban developed and agricultural areas in
West Windsor Township (Figures 12 and 15).

The second most common hydrologic soil group in the Duck Pond Run Watershed is group C,
covering 765 acres or 29% of the Watershed and representing slow infiltration rates (Figure 12).
Category C soil groups have slow infiltration rates since most of these soils are moderately fine- or
fine-textured and have layers impeding downward movement (Figure 12). Runoff from soils in
group C will be high due to these moderately fine-textured soils’ slow infiltration rates.

Soil group A covers 17.1% or 629 acres of the Duck Pond Run Watershed, representing high
infiltration rates and low runoff rates due to the soil’s sandy and gravelly texture. Soil group C/D,
covering 443 acres or 12.1% of the Watershed, is a dual hydrologic group, which is a designation
given for certain wet soils that can be adequately drained. The first letter applies to the drained
condition, the second to the undrained. C/D soils have low to very low infiltration rates and high to
very high runoff rates (Figure 12).
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SOIL ERODIBILITY

Soil erodibility is affected by both the susceptibility of soil to erosion and the
runoff rate. It largely depends on soil structure and the amount of related
vegetation or organic material. Maintaining good soil structure will help to
build healthy soils and reduce the detachability of soil particles via erosion.
Maintaining this structure through soil management practices is an important
component to prevent soil erosion, improve water management, encourage
plant growth, and improve water quality on farms and developed areas.

The erodibility is based upon the ‘K-factor,” a measure of bare surface soil
erosion. Different soils are given different K-factors based upon land use, an
area’s slope, and distance to the nearest stream (Maryland Department of
Natural Resources, 2001). The higher the soil’s K-factor is, the higher its
erodibility. The majority of the soils in the Duck Pond Run Watershed,
63.8%, are classified as having moderate erodibility (Figure 13). Some key
areas of highly erodible soils totaling 34.1% of the Watershed are found
scattered throughout, but particularly adjacent to the riparian areas (Figure

13).

Areas with the highest K-factor would benefit the most from riparian buffer
reforestations and other best management practices geared towards
anchoring the soils. The majority of highly erodible soils appears to coincide
with wetlands and developed areas (Figures 13 and 15). However, some of
the agricultural areas within Duck Pond Run Watershed are located on highly
erodible soils. The Conservation Reserve Enhancement Program (CREP)
and other Natural Resource Conservation Service programs are targeted to
assist farmers in implementing soil conservation practices on their farms.
These highly erodible lands are also most affected by urban activities such as
construction.

SEPTIC SUITABILITY

Another aspect of soils is their ability to provide a drainfield for on-site
septic systems to drain wastes: their septic suitability. Septic suitability
determines whether or not septic systems are suitable for an area and which
types of septic systems are appropriate, based upon the characteristics and
properties of soils in an area. Each soil type is categorized by a “suitability
class” delineated by the USDA. The suitability class is calculated by
combining how severely the soil type restricts a septic system’s functions
with the depth where that soil type occurs (NJDEP, 1999).  The septic
suitability needs to be considered when determining whether or not a septic
system is a viable option for new residential areas. The major limiting factors
of septic suitability are based on the fact that the underlying soil may
percolate too slowly or not at all, which lowers the capacity of a residential
septic system to perform properly (NJDEP, 1999).
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In order to function efficiently, a traditional septic system’s tank collects
wastewater from bathrooms, kitchens, and laundry rooms. Water is held in
the tank so that solids can separate from the liquid portion of the wastewater.
The heavier solids sink to the bottom as sludge. Anaerobic (not requiring
oxygen) bacteria break down the sludge and turn it into liquid waste
(SBMWA, 2002). However, since the sludge may accumulate faster than the
bacteria are capable of breaking it down, the sludge can eventually
accumulate and fill up the tank, requiring a pump-out every three to five
years depending on how heavily the system is used (SBMWA, 2007a). The
liquid waste then flows out of the tank and into a drainfield where it flows
through a gravel bed. As the water slowly trickles through the soil, the
processes of filtration and biological degradation by organisms in the soil
remove toxic substances, bacteria, viruses, and other pollutants. The water
then slowly makes its way to recharge the groundwater (SBMWA, 2002).

In the Duck Pond Run Watershed, there are many areas that are considered
unsuitable for the placement of traditional septic systems due to geology and
soils (Figure 14). These areas are found throughout the watershed with
much of it concentrated in the southeast section. Many areas within the
Duck Pond Run Watershed are suitable for conventional, soil replacement,
or mound septic systems (Figure 14). Soil replacement septic systems work
by installing the system in the ground and replacing the native soil with fill
material (NJDEP, 1999). Mound septic systems are tanks installed above
ground, which are covered with fill NJDEP, 1999).

The entire Duck Pond Run Watershed is designated for sewer service areas
(Figure 14). Sewer service areas are those portions of a municipality that are
designated for the installation of sewer lines and connections to a sewage
treatment plant/facility. These areas are a key determinant to the amount,
location, and intensity of development. According to the West Windsor
Township Sanitary Sewer Map there are no designated septic service areas
within the Duck Pond Run Watershed; however, there may be older, isolated
sections where the original houses were built with septic systems and still
have them. The Township Master Plan states a policy to establish public
sewer systems in all moderate and higher density development areas.
Therefore all future development is likely to be sewered within the Duck
Pond Run Watershed.

ASSESSMENT

The characteristics of the soils in the Duck Pond Run Watershed are aligned
to their overall composition in the Piedmont and Coastal Plain (see Geology
section for more detail). The majority of these soils is moderately coarse to
coarse and infiltrates water into the subsurface at a slow rate with moderate
to high runoff rates. Therefore much of the water that lands on the
watershed enters the streams as runoff. Stormwater management in the
Duck Pond Run Watershed should be looked at in order to deal with this
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runoff. Because municipalities rely on their local Soil Conservation Districts
(SCDs) to enforce the sediment and soil management regulations, SCDs
need to be aware of a site’s soil characteristics when they review and enforce
plans to control and manage soils during construction activities.

Almost all of the Duck Pond Run Watershed is categorized as having
medium to high erodibility. These erodible soils may increase sediment loads
to streams during storm or flood events. In conjunction with the visual
assessment data and observations during the biological assessments (see the
Water Quality section for more details), this may already be happening in the
Duck Pond Run Watershed. Visual assessments document the existence of
good riparian buffers throughout Duck Pond Run, which protects
streambanks from erosive overland flow, and only occasional segments
exhibiting extensive erosion problems were noted. It is important to protect
these buffers and maintain them as such to minimize erosion of the highly
erodible soils found along Duck Pond Run. However, increased flashy flows
in the stream resulting from increasing development may be leading to the
documented erosion. Streams experiencing heavy sedimentation undergo
smothering of aquatic macroinvertebrate habitat and subsequent loss of
biological diversity, clogging of fish gills, and reducing plant productivity by
the reduction of sunlight availability. Maintenance of soil integrity in areas
with highly erodible soils can be done by encouraging environmentally
friendly construction, propetly implementing soil and erosion control Best
Management Practices (BMPs), retrofitting existing stormwater BMPs to
increase infiltration and reduce stormwater flows to the stream, and
encouraging forested areas.

The extensive sewer service areas that cover the Duck Pond Run Watershed
increase the potential for development to occur if it hasn’t occurred already.
The Master Plan indicates that all future moderate and higher density
development areas will be sewered. West Windsor Township needs to
preserve lands in these sewer service areas, reducing development pressure.
Preservation can occur via conservation easements, open space acquisitions,
and environmentally sensitive zoning. The Township could also target
preservation in lands that are acceptable septic areas in order to minimize
development and impervious cover. When comparing lands susceptible to
development (Figure 15), the suitable septic areas (Figure 14), and the land
use in areas with critical habitats and high groundwater recharge (Figure 19),
there is quite a bit of overlap on the current agricultural lands. These then
become high priority areas for preservation from development. Figure 24
includes lands already preserved as open space.
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LAND USE

The population of the Duck Pond Run Watershed is on the rise, and corresponding residential areas
and necessary infrastructure continue to be built to accommodate this increasing population. These
changes are reflected in the different land use categories between 1986, 1995/1997, and 2002
(Graphs 2 and 3; Figure 16).

Land use information comes from the NJDEP land use/land cover data interpreted from
photographs taken during flyovers of the State in 1986, 1995/1997, and 2002, but development has
occutred in the six years since the last flyover. Forests, agriculture, urban/developed land, and
wetlands will be discussed in more detail as they account for the majority of land usage in this
Watershed. The remainder of the land use in the Watershed is made up of either water (59.6 acres,
or 1.6% of the Duck Pond Run Watershed) in the form of streams, lakes, ponds, and other
waterbodies; or barren land (52.0 acres, or 1.4% of the Watershed) seen as developing land (Graphs
2 and 3). Barren lands typically represent a temporary condition, as these areas are often due to
clearing of land in the process of becoming part of the urban land use category.

In the Duck Pond Run Watershed, land use has changed substantially in the years between 1986 and
2002. There has been a significant gain in urban area with a minor gain in forested area and losses
of agricultural lands and wetlands (Figure 16 and Graph 2). Between 1986 and 2002 the landscape
draining to Duck Pond Run has changed not only due to shifts in land use, but also from increases
in population and local preservation efforts. For example, West Windsor Township and the Friends
of West Windsor Open Space have preserved over 1000 acres since 1993. To accommodate the
increasing population, mainly agricultural lands and some wetlands have been developed to provide
housing and services for new residents. The changes in land use were a loss of 613.9 acres to
development from 1986 to 1995/1997 with 74.2% being contributed by agriculture and wetlands.
Between 1995/1997 and 2002 only 85.8 actes were developed, 88% of which had been agricultural.
The total loss to development between 1986 and 2002 was 699.7 acres, 79.9% previously consisting
of wetlands and agricultural lands.

FORESTS

Forests improve water quality by filtering pollutants, reducing flooding by slowing stormwater, and
providing habitat to a variety of plant and animal species. It has been shown that the best predictor
of the presence of an unimpaired benthic macroinvertebrate community is the total area of forested
land located upstream of a sampling site (USGS, 1998).

Since 1986 there has been a slight gain (86.6 acres by 2002) in forested lands in the Duck Pond Run

Watershed (Graph 3). Forested lands made up 9.1% or 332.2 acres of the watershed in 1986, while
in 1995, 11.3% or 413.0 acres was forest, and in 2002, 11.4% or 418.8 acres was forest (Graphs 2
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Graph 2: Changes in acreage of land uses in the Duck Pond Run Watershed
from 1986 to 2002.
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and 3). The woodlands were found scattered in small patches throughout the
Duck Pond Run Watershed (Figure 15).

AGRICULTURE

In 1980, the largest land use category within the Duck Pond Run Watershed
was agriculture (Graphs 2 and 3). Between 1986 and 2002, a loss of 44.8%
of the available agricultural lands located mostly near wetland areas of Duck
Pond Run made agriculture the third largest land use category (Graph 3 and
Figure 14). In 1986, 29.2% of the Duck Pond Run Watershed, or 1,069.8
acres, was in agricultural use (Graphs 2 and 3). According to the 2002 data,
there was only approximately 16.1%, or 590.2 acres, of farmed lands left in
the Duck Pond Run Watershed.

Most of the current agriculture is found in the central portion, between
Route 1 and the Northeast Corridor train tracks, and in the northwestern tip
of Duck Pond Run Watershed (Figure 15). Almost all of the agriculture is
located near the streams and wetlands found in the Watershed (Figure 15).
In the past, these wetlands provided a good source of water for crops or
livestock on many of the region’s farms.
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Graph 3: Changes in percent of total watershed area of 