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Introduction

In order to gain a better understanding of the problems that threaten the environmental integrity
of the subwatershed of the Peapack Brook, a trout production Category | waterway, the Upper
Raritan Watershed Association (URWA) utilized Geopgraphic Information Systems technology
to perform an assessment of natural resources and an analysis of environmental changes. This
tool allowed URWA to identify trends that are causing degradation so that the factors enabling
those tendencies can be addressed. This analysis also determined priority sites within the
subwatershed and aided in the development of project proposals intended to restore the health of
Peapack Brook.

Many parameters were considered in the evaluation of conditions in the Peapack Brook
subwatershed.  Since water quality and aquatic ecosystems are greatly affected by the
characteristics of the surrounding landscape, Land Use/Land Cover data was compiled to
quantify the change that the area has experienced, and the increase in impervious coverage has
been documented. Such alterations of the landscape over time have significantly impacted
groundwater recharge, and analyses aimed to determine to what extent that hydrologic function
of the subwatershed has been impaired. Assessments also appraised conditions within riparian
corridors as these areas are critical components of a watershed that help to maintain the quality
of a resource. Soil mapping was performed to identify the suitability of locations within the
watershed for various activities and to assess to what degree the landscape is being utilized
appropriately given environmental constraints.

These analyses have created a repository of information that depicts environmental degradation,
resources in jeopardy, areas in need of protection from inappropriate use, and opportunities for
conservation.  Municipalities, counties, and conservation organizations can utilize such
assessments to advocate for environmental ordinances and strategically prioritize preservation
efforts. URWA also created an open space map to illustrate those lands already protected so that
future acquisition or conservation projects can link contiguous tracts of valuable resources in
addition to targeting sensitive environmental sites.

Land Use/Landcover Trend Analysis

Historic land use/landcover (LULC) data was utilized to compare baseline conditions in the
Peapack Brook subwatershed with those documented in 1986, 1995, and 2002 studies (see
Appendix I). Since 1995 a significant percentage of regional development has occurred in the
Morris County area, however trends show that the entire subwatershed has lost forest cover,
agricultural lands, and wetlands as urban areas have increased (Figure 1). The area of interest
encompasses just over 7,476 acres which was historically 96% wooded. Forest cover has
declined most significantly from approximately 7,195 acres in 1670 to 3,373 acres in 2002.
Agricultural use has similarly decreased from just over 1,596 acres in 1986 to about 1,155 acres
in 2002. Conversely, urban land use has grown from about 1,853 acres in 1986 to more than
2,686 acres in 2002. These trends are likely to have continued through present day, while barren
lands, which include brownfields, have fluctuated as they rose from five acres in 1986 to about
43 acres in 1995, but declined through conversion to forest and urban land in 2002.
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Figure 1. Land Use — Land Cover Trends from 1670 through 2002.

Impervious Surface Coverage Analysis

Impervious coverage, typically associated with development and urban land usage, has increased
as the Peapack Brook subwatershed gained urban lands (see Appendix I1). Between 1995 and
2002, more than 147 acres of land were converted to impervious surfaces, which prevent
absorption of water into the ground and increase stormwater runoff into nearby waterways. In
addition to carrying contaminants into Peapack Brook, excessive flows exacerbate erosion of
stream banks and sedimentation of the waterways which disrupts aquatic communities and
degrades habitat. Increasing impervious cover has been correlated to declines in
macroinvertebrate diversity as well as trout abundance and recruitment. Additional impacts
include flooding, pollution of drinking water sources, and lower stream flows in times of dry
weather.

Studies have suggested that watershed functions become impaired and aquatic systems become
stressed when impervious surfaces exceed 10% of the area. In the Peapack Brook subwatershed,
impervious cover totaled approximately 9% in 2002. Considering recent trends, the
subwatershed is likely to experience impairment from the extent of impervious cover that exists
at the present date.



Groundwater Recharge Analysis

The changing landscape has impacted the degree of groundwater recharge that occurs within the
subwatershed (see Appendix I11). Declines in forest cover and open vegetated fields along with
increases in impervious cover associated with urban development and some types of barren land
significantly reduce the amount of water returned to the ground from precipitation events.
Drinking water availability from aquifers and streams can become greatly impaired if such trends
continue.

While the demand for water increases, groundwater recharge has decreased significantly by well
over 100 million gallons from a total of 3,025,799,976 gallons in 1986 to 2,913,884,896 gallons
in 1999 (Figure 2).
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Figure 2. Decline in Groundwater Recharge through 1999.

Riparian Areas Analysis

Riparian areas, those surrounding waterways that function to buffer the resource from adjacent
land uses, play an important role in maintaining the quality of water and ecosystems in the
Peapack Brook subwatershed. Both adjacent wetlands and forest cover aid in groundwater
recharge and filtration of contaminants, while forest cover further acts to stabilize the stream
corridor and shade the waterway to prevent excessive warming. Impervious surfaces in the
riparian area exacerbate flooding due to a decrease in groundwater recharge and indirectly
degrade water quality by preventing the filtration of pollutants before they reach the stream.
The health of the riparian area was assessed by determining the percent of crown cover as well as
the quantity of impervious cover that exists (see Appendix V).

According to the trend analysis, the Peapack Brook subwatershed riparian area historically
exceeded 1,644 acres, while only about 995 acres remained intact in 1995 (Figure 3). In 2002,
almost 47 acres of the riparian area were characterized by impervious cover.
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