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EXECUTIVE SUMMARY 

The Ecosystem Management element of the Highlands Regional Master Plan evaluates the effect of land 
development and other stresses on the ecological resources of the Highlands Region, and establishes the overall 
strategies necessary to maintain and enhance their value.  These resources include:  

• Highlands Open Waters 
• Riparian Areas 
• Steep Slopes 
• Forest Resources 
• Critical Habitats 

 
The purpose of the Ecosystem Management element is to highlight areas of the Highlands Region with 
exceptionally high ecological values that should be conserved, those with lesser value that may be restored, and 
those previously impaired by past human activity that may be appropriate to support growth. These are each 
presented in an integrated ecosystem protection and management framework.   

HIGHLANDS OPEN WATERS AND RIPARIAN AREAS 

The protection, enhancement and restoration of water resources is a fundamental goal of the Highlands Act.  A 
primary mechanism to meet this goal is the assessment of surface waters and wetlands, known as Highlands Open 
Waters, and lands adjacent to these waters, known as Riparian Areas.  Highlands Open Waters are a critical public 
trust resource and an essential source of drinking water for the State of New Jersey. These surface waters and the 
associated riparian areas provide protection against floods and help to ameliorate the affects of prolonged droughts. 
They are also important habitat for numerous plant and animal species including many rare, threatened, endangered 
species in the State. Highlands Open Waters and Riparian Areas provide a wealth of agricultural, recreational, and 
aesthetic uses for both residents and visitors alike, helping to contribute to a vibrant regional economy.   

Highlands Open Waters include all springs, wetlands, intermittent or ephemeral streams, perennial streams, and 
bodies of surface water, whether natural or artificial, located wholly or partially within the boundaries of the 
Highlands Region. The protection area necessary to maintain the quality and ecological integrity of streams was 
evaluated.  The Highlands Regional Master Plan includes a recommendation for a 300 foot protection area buffer 
around all streams and wetlands. 

Riparian Areas are areas adjacent to, and hydrologically interconnected with, rivers and streams.  They are areas that 
exhibit periodic inundation or saturation of soils, are subject to periodic flooding, and include wildlife corridors 
within 300 feet of a surface water feature.  Riparian Areas serve as an interface between surface water bodies and 
terrestrial ecosystems and play a critical role in maintaining the quality and ecological integrity of Highlands Open 
Waters.  

The Highlands Region contains an extensive network of surface waters and associated riparian lands.  The 
Highlands Council completed an inventory of the Highlands Open Waters within the Highlands Region.  The total 
stream length mapped in the Highlands is 3,605 miles and the extent of mapped streams and lakes acreage is 32,214 
acres.  The total for mapped wetlands in the Highlands Region is 90,091 acres.  The mapped Riparian Area is 
367,988 acres, representing over 42% of the Highlands Region. 

The Highlands Council utilized a watershed-based assessment to evaluate the integrity and protection needs of 
Highlands Open Waters at the HUC14 subwatershed level.  There are 183 HUC14 subwatersheds that are located 
partially or entirely within the Highlands Region accounting for over 1 million acres.  The watershed indicators that 
were selected to evaluate each of the HUC14s of the Highlands Region are as follows: 



Highlands Draft Ecosystem Management Technical Report 

 
ES-2

• Percent Developed Lands - the percentage of the HUC14 that is developed, with developed defined as 
lands that have been altered for residential, industrial or commercial uses.   

• Habitat Quality – the percentage of the HUC14 that contains habitat for species of concern including rare, 
threatened, or endangered species. 

• Percent Total Forest – the percentage of the HUC14 that is forested, with forested defined as all mature 
and successional upland and wetland forested. 

• Percent Core Forest – the percentage of the HUC14 that contains forest areas greater than 300 feet in 
distance from an altered edge.  

• Proportion of Total Forest – the percentage of the HUC14 that contains forest within a fixed search radius. 
 
The Highlands Council assigned a watershed value class to each HUC14 in the Highlands Region based on a 
cumulative assessment of all the watershed indicators.  These value classes are: 

• High Resource Value Watershed – these areas exhibit predominantly forested lands and includes a 
significant portion of the watershed that is high quality habitat.  

• Moderate Resource Value Watershed – these areas contain forest lands and some habitat suitable for rare, 
threatened, or endangered species, but typically also contains developed lands. 

• Low Resource Value Watershed – these areas contain a low proportion of forest lands or suitable habitat 
suitable, and typically consists of higher levels of developed lands. 

 
The Highlands Council analyzed the relative resource value for each of the 183 subwatersheds and determined that 
the total acreage of High Resource Value Watersheds is 586,534 acres or 68% of the Highlands Region.  The total 
acreage of Moderate Resource Value Watersheds includes 137,118 acres, or 16% of the Region, and the total acreage 
of Low Resource Value Watersheds includes 135,706 acres, or 16% of the Region.  

The integrity of Riparian Areas within that portion of a subwatershed that is immediately adjacent to and 
hydrologically interconnected with surface waters, serves as an indicator of  that area’s ability to provide water 
protection and ecological function including nutrient and sediment filtration, stream bank stabilization, wildlife 
migration corridors and habitat, storm water and flood water storage, and stream water quality protection.  
Characterizing Riparian Area integrity entailed the examination of existing land use conditions within the Riparian 
Area and expressed at the HUC14 subwatershed level.   

The Highlands Council selected the following integrity indicators to evaluate each of the 183 subwatersheds:  
• Impervious Coverage – the percentage of the riparian area that includes impervious surfaces.  
• Agriculture Land Use - the percentage of the riparian area that is in agricultural use. 
• Number of Road Crossings per Linear Stream Mile – the number of road crossing per linear stream mile. 
• Vegetation Condition – the percentage of the riparian area that features urban and agricultural lands (as a 

means to determine the percent of natural vegetation).  
• Water/Wetland Dependent Species Habitat - the amount of habitat suitable for one or more water/wetland 

dependent species of concern including rare, threatened or endangered species.   
 
A Riparian Area integrity value class was assigned to each subwatershed based on a cumulative assessment of all the 
indicators as follows:  

• High Integrity Riparian Area – these areas exhibit predominantly natural vegetation including high quality 
habitat for water/wetland dependent species, and a generally low incidence of impervious area, agricultural 
uses, and/or road crossings. 

• Moderate Integrity Riparian Area - these areas contain a higher incidence of impervious area, agricultural 
uses, and road crossings and a reduced proportion of natural vegetation including high quality habitat for 
water/wetland dependent species. 
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• Low Integrity Riparian Area - these areas contain a high proportion of impervious area, agricultural uses, 
and road crossings and minimal natural vegetation including high quality habitat for water/wetland 
dependent species. 

 
The Highlands Council analyzed the relative resource value for each of the 183 subwatersheds and determined that 
the total acreage of High Resource Value Riparian Areas includes 419,253 acres or 49% of the Highlands Region.  
The total acreage of Moderate Resource Value Riparian Areas includes 333,041 acres or 39% of the Region and Low 
Resource Value Riparian Areas include 107,063 acres or 12% of the Region. 

The classification of watersheds with respect to resource value and riparian integrity has been utilized by the 
Highlands Council to develop the Land Use Capability Map and will also be used to evaluate site specific protection 
requirements.   

STEEP SLOPE 

Slope is a measurement of the steepness of terrain and is defined as the vertical change in elevation over a given 
horizontal distance.  Disturbance of areas containing steep slopes can trigger erosion and sedimentation, resulting in 
the loss of topsoil.  It can also result in the disturbance of habitats, degradation of surface water quality, silting of 
wetlands, and alteration of drainage patterns.  The Highlands Region contains extensive areas of steep slopes which 
offer a variety of recreation, aesthetic, and ecologic functions and values.  The identification and classification of 
steep slopes is important in order to effectively manage critical natural resources in the Highlands Region.   

The Highlands Council classified and maped steep slopes within the Highlands Region to identify areas that are 
significantly constrained by steep slopes and to ensure that the level of protection for these areas is appropriate.  The 
Highlands Council spatially examined slopes in the Highlands Region using the 10-meter Digital Elevation Grids 
generated from the United States Geological Survey’s (USGS) Digital Elevation Model.  The Council examined areas 
of slope in the Highlands Region that encompassed a minimum of 5,000 square feet and that exhibited one of the 
following grade classifications and these grades were established as steep slope protection areas: 

• grades of slopes of 20% or greater  
• grades of slope between 15% and 20%  
• grades of slope between 10% and 15% that occur within the Riparian Area  

 
For slopes that exhibited grades between 10% and 15%, the Highlands Council differentiated between those within 
and outside Riparian Areas.  Alteration of slopes of 10% or greater within a Riparian Area have a greater potential of 
impacting adjacent water bodies through soil erosion (thereby causing degradation of surface water quality, silting of 
wetlands, and alteration of drainage patterns).  Thus, in order to meet the protection needs of Highlands Open 
Waters, slopes with a grade of 10% or greater in the Riparian Area were identified and mapped as steep slope 
protection areas.     

FOREST RESOURCES 

The forests of the Highlands Region provide essential ecosystem functions, including surface water filtration, which 
is important to protecting essential drinking water supplies for the Highlands Region, and air filtration, which helps 
to reduce the effects of global warming through carbon sequestration.  Forests also serve as habitat for animal and 
plant species and are critically important to maintenance of biodiversity in the Highlands Region.  In addition, 
properly managed, they provide an important renewable source of wood products.   

Historically, forests were the predominant land cover of the Highlands.  Today, more than half of the Highlands 
Region consists of upland and wetland forested communities (approximately 464,200 acres or 54% of the total of 
land area).  Despite increasing forest loss due to land development patterns, the Highlands Region still includes 
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extensive areas of relatively intact forested tracts.  More than half of the existing forests in the Highlands Region 
consist of contiguous forested tracts greater than 500 acres in size.   

Protecting the integrity of Highlands forests is dependent on the maintaining large contiguous forested areas and 
healthy forest stands. Large contiguous forest tracts have a higher degree of interior, or core, forest.  Interior or core 
forest provide important ecological values.  Core forest habitat is defined as a forest located more than 300 feet 
from altered land or a road. Approximately 44% of the total Highlands Region forest area is core forest habitat. It is 
important to note, however, that even these large contiguous areas may consist of many smaller parcels under 
individual ownership.  In 2002, the average woodland under a single ownership was 10-20 acres.  This presents a 
significant challenge in efforts to manage forest for sustained ecological and water quality benefits. 

Increased fragmentation of forest tracts is occurring due to land use alterations. This fragmentation results in 
quantifiable landscape level changes which include increased edge, reduced forest interior, increased number of 
patches, forest patch isolation, and reduced habitat area.  Historical and current forest losses due to changes in land 
development patterns and poor management activities threaten the protection of the region’s wildlife, water quality, 
air quality, and overall ecosystem health. 

Sustainable forestry becomes more difficult as woodlot sizes decrease, particularly with increased suburbanization 
occurring around larger properties.  Deer overabundance and introduction of non-native pest species are of 
significant threat to the region’s forest. An overabundance of white tailed deer, in particular, is detrimental to forest 
health and regeneration due to over-browsing.   

The Highlands Council assessed the ecological integrity of forests through the examination of landscape level 
characteristics at both the forest patch and subwatershed (HUC14) level, utilizing measures of forest fragmentation, 
to identify where regionally significant forests are located in the Highlands Region.  These are the forests that are 
most suited to support ecological processes. The result of this assessment is the spatial delineation of the Forest 
Resource Area within the Highlands Region. The Forest Resource Area includes high ecological value forest areas 
including those forested areas that exhibit the least fragmentation and vital for the maintenance of ecological 
processes. The Highlands Council spatially delineated the Forest Resource Area by including those forested areas 
that express one or more of the following indicators – a contiguous forest patch of equal to or greater than 500 
acres in size, an area consisting of >250 acres of core forest area greater than 300 feet from an altered edge, or areas 
that include >45% of mean total forest cover, and mean distance to nearest patch (HUC14 only).   

In addition, the Highlands Council assessed forest cover integrity in the Highlands Region at the watershed level.  
Forests are important for the protection of water quality and quantity.  To assess forest cover integrity at a 
subwatershed level, the Highlands Council assigned a value class to each of the 183 HUC14 subwatersheds in the 
Highlands Region as follows:  

• High Integrity Forest Area – predominantly forested, including a high proportion of forest cover consisting 
of high core area, large patch size, and a low distance to nearest patch.   

• Moderate Integrity Forest Area – predominantly forested, but do not exhibit a high proportion of forest 
cover, core area or patch size and an increase in distance to nearest patch.   

• Low Integrity Forest Area – predominantly non-forested or include low values for proportion of forest 
cover and patch size, or a high distance to nearest patch.   

 
Each subwatershed within the Highlands Region was evaluated, using these indicators of forest watershed integrity 
to identify forested subwatersheds that provide important water quality benefits.  The Forest Resource Area and the 
Forest Integrity Indicators are used in the Highlands Regional Master Plan to achieve the protection of forest areas 
in the Highlands Region.  
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CRITICAL HABITAT 

Biodiversity is the variety of species, both plant and animal, that is important to maintaining the ecological viability 
of natural systems. The protection of critical habitat areas contributes to the protection of the Highlands Region’s 
biodiversity and provides for the long-term sustainability of habitat areas that are critical to the survival of rare, 
threatened, or endangered plant and wildlife species of the Region. 

For the purpose of this report, three types of habitats are defined as “critical habitat areas” in the Highlands Region: 
1) habitats for animal species identified as rare, threatened, or endangered; 2) Significant Natural Areas including 
habitat for rare and endangered plant species, unique or regionally significant ecological communities, and other 
significant natural sites or features; and 3) vernal pools consisting of confined ephemeral wet depressions that 
provide important breeding habitat to many species of amphibians. 

The Highlands Council utilized NJDEP’s Endangered and Nongame Species Program Landscape Project data to 
delineate suitable habitat for species of concern within the Highlands Region.  A Landscape model (Version 3) was 
developed for the Highlands region to identify areas of habitat based upon documented occurrences of rare, 
threatened, or endangered species.  

Of the Highlands Region’s 860,000 acres, the Council identified approximately 536,000 acres or over 62% of the 
Region as potential habitat for rare, threatened, or endangered species.  Of these 536,000 acres of potential habitat 
within the Region, approximately 320,000 acres are in the Preservation Area and approximately 215,000 acres are in 
the Planning Area.  For each species, a Highlands Conservation Rank was assigned indicating the significance of the 
Highlands Region to the continued survival of the species within the State. 

Ecological communities represent a higher level of biodiversity than species. Ecological communities include 
assemblages of co-existing, interacting species; may be natural or the result of human activities; are inclusive of the 
physical environment, including climate, topography, geology, soils, hydrology; and include the dynamic ecological 
processes, such as fire, flooding, drought, that may effect them.  The Highlands Council utilized NJDEP’s Natural 
Heritage Program Natural Heritage Priority Sites and unique ecological community information as a preliminary list 
of significant natural areas within the Highlands Region. A total of 95 Significant Natural Areas were designated.   

Vernal Pools are unique ecosystems that provide important breeding habitat and are critical to the survival of many 
species of amphibians. These pools either dry out completely or draw down to very shallow levels unsuitable for 
sustaining fish. Lands adjoining Vernal Pools are also important to protect the ecological integrity of these sites and 
provide for the life requisites of amphibians during the breeding and non-breeding season.  The Highlands Council 
utilized the list of certified vernal pools provided by NJDEP. 

An index of relative conservation rank was developed for all habitat that is important to the continued survival of a 
species of concern in the Highlands Region. This Highlands Rank index includes: 1) a Critically Significant ranking 
which applies to species whose existence in the State is critically dependent upon Highlands Region habitat; and 2) a 
Significant ranking which applies to species in which Highlands Region habitats play a significant role for that 
species’ existence in the State.  

The Highlands Council spatially delineated the extent of a Critical Habitat Resource Area within the Highlands 
Region. The Critical Habitat Area included contiguous areas of habitat for wildlife based on the highest 
concentration and conservation value that includes: 1) the critical wildlife habitat area; 2) areas identified as 
Significant Natural Areas; and 3) all lands within 1,000 feet of a Vernal Pool.  The result of this delineation is the 
Critical Habitat Resource Area which will be utilized by the Highlands Council to implement the protection 
requirements in the Highlands Regional Master Plan. 
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1.0 INTRODUCTION 

The New Jersey Highlands Region (Highlands Region) includes 859,358 acres comprised of two areas, the 
Preservation Area and the Planning Area (See figure Highlands Region).  It is located in the northwest part of the 
State encompassing eighty-eight municipalities in seven counties.  A region noted for its scenic beauty and 
environmental significance, it stretches from Phillipsburg, Warren County in the southwest to Mahwah, Bergen 
County in the northeast.  It is the source of drinking water for nearly 5 million people. 

                  
 
The Highlands Water Protection and Planning Act (Highlands Act) was enacted on August 10, 2004.  In adopting 
the Highlands Act, the Legislature “found and proclaimed that the New Jersey Highlands is an essential source of 
drinking water . . . for one-half of the State’s population, . . . that . . . [it] contains other exceptional natural resources 
such as clean air, contiguous forest lands, wetlands, pristine watersheds, and habitat for fauna and flora, [and that it] 
includes many sites of historic significance, and provides abundant recreational opportunities for the citizens of the 
State.” (Highlands Water Protection and Planning Act (Highlands Act), Section 2). 

1
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The Legislature also recognized that the resources of the Highlands Region are a vital part of the public trust.  It 
declared that the measures of the Highlands Act “should be guided, in heart, mind, and spirit, by an abiding and 
generously given commitment to protecting the incomparable water resources and natural beauty of the New Jersey 
Highlands so as to preserve them intact, in trust, forever for the pleasure, enjoyment, and use of future generations . 
. . .”  The statutory mechanism imposed by the Highlands Act to protect the Region’s public trust resources includes 
the State’s commitment to provide state funds for land preservation along with a reorganization of land use powers 
to emphasize regional planning.  

Through passage of the Highlands Water Protection and Planning Act (“Act”), the New Jersey Highlands Water 
Protection and Planning Council (Highlands Council) was charged with the important task of developing a Regional 
Master Plan to protect the critical natural resources and other significant values of the Highlands Region.  The Act 
specifically emphasizes the protection of water resources for both potable supply and ecosystem viability but also 
includes goals relating to the protection of agricultural viability, ecosystems, species and communities, as well as 
scenic and historic resources.  

The New Jersey Highlands supports the greatest diversity of natural resources of any region of the State, with 70% 
of its lands classified as environmentally sensitive (Highlands Task Force Action Plan, 2004).  The biological 
diversity of the Highlands Region is exemplified by an assemblage and linkages of diverse wetlands, streams and 
rivers, forests, wildlife habitats, and ridges and valleys.  These features collectively comprise the Highlands Region 
ecosystem.  An ecosystem is the dynamic and interrelating complex of plant and animal communities and their 
associated non-living environment.   

The Ecosystem Management Technical Report provides an inventory of ecological resources within the Highlands 
region and a description of protection measures.  The resources addressed in this report include Highlands Open 
Waters, Riparian Areas, Steep Slopes, Forests, and Critical Habitat Areas. The report evaluates the affect of land 
development and other stresses on these resources, and establishes the overall strategies necessary to maintain and 
enhance their value. The data analysis and conclusions contained in this technical report, and in concert with other 
technical reports, provides the basis to conduct a resource assessment component of the Regional Master Plan and 
forms the basis for the Land Use Capability Map (LUCM). 

Ecosystem management is the “integration of ecological, economic, and social principles to manage biological and 
physical systems in a manner safeguarding the long-term ecological sustainability, natural diversity, and productivity 
of the landscape” (US Department of the Interior, Bureau of Land Management 1994). The primary goal of 
ecosystem management is to develop and implement management that conserves, restores, and maintains ecosystem 
integrity, productivity, and biological diversity. Sustainable ecosystems provide many benefits for wildlife and 
humans such as habitat for fish and wildlife, clean drinking water for communities, wood, fiber, forage, recreational, 
and economic opportunities (US Department of the Interior, Bureau of Land Management 1994). 

The Ecosystem Management Technical Report evaluates the affect of land development and other stresses on the 
natural and ecological resources of the Highlands Region, and it establishes the overall strategies necessary to 
maintain and enhance their value, including:  

• Highlands Open Waters (see Section 3) 
• Riparian Areas (see Section 4) 
• Steep Slopes (see Section 5) 
• Forest Resources (see Section 6) 
• Critical Habitat (see Section 7) 

 
These are each interrelated and interdependent systems and they are presented in an integrated ecosystem protection 
and management framework.  The purpose of the Ecosystem Management element of the Regional Master Plan is 

2
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to spotlight areas of the Highlands Region with exceptionally high ecological values that should be conserved, and 
those previously impaired by past human activity that may be may be restored in concert with appropriate patterns 
of economic growth. 

3
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2.0 HIGHLANDS ACT REQUIREMENTS  

In accordance with Section 10 of the Highlands Act, the overarching goal of the Regional Master Plan “with respect 
to the entire Highlands Region shall be to protect and enhance the significant values of the resources thereof in a 
manner which is consistent with the purposes and provisions of this act.” Section 10.a. 

The Highlands Act establishes specific goals relating to protection of Highlands Open Waters and Ecological 
Resources.  Those goals with respect to the Preservation Area shall be to: 

• protect, restore, and enhance the quality and quantity of surface and ground waters. Section 10.b.(1).  
• preserve extensive and, to the maximum extent possible, contiguous areas of land in its natural state, 

thereby ensuring the continuation of a Highlands environment which contains the unique and significant 
natural, scenic, and other resources representative of the Highlands Region. Section 10.b.(2).  

• protect the natural, scenic, and other resources of the Highlands Region, including but not limited to 
contiguous forests, wetlands, vegetated stream corridors, steep slopes, and critical habitat for fauna and 
flora. Section 10.b.(3).  

 
In addition, the goals relating to protection of Highlands Open Waters and Ecological Resources with respect to the 
Planning Area shall be to: 

• protect, restore, and enhance the quality and quantity of surface and ground waters. Section 10.c.(1).  
• preserve to the maximum extent possible any environmentally sensitive lands and other lands needed for 

recreation and conservation purposes. Section 10.c.(2). 
• protect and maintain the essential character of the Highlands environment. Section 10.c.(3). 

 
The Highlands Act includes specific requirements relating to protection of Highlands Open Waters and other 
ecological resources requiring the development of a Resource Assessment for the Highlands Region which “(a) 
determines the amount and type of human development and activity which the ecosystem of the Highlands Region 
can sustain while still maintaining the overall ecological values thereof, with special reference to surface and 
ground water quality and supply;  contiguous forests and woodlands;  endangered and threatened animals, 
plants, and biotic communities;  ecological factors relating to the protection and enhancement of agricultural or 
horticultural production or activity;  air quality;  and other appropriate considerations affecting the ecological 
integrity of the Highlands Region.” Section 11.a.(1)(a)(emphasis added). 

The Highlands Act also includes specific requirements relating to protection of open waters and other ecological 
resources that require the development of a Smart Growth component that includes “an assessment, based upon the 
resource assessment prepared pursuant to paragraph (1) of subsection a. of this section, of opportunities for 
appropriate development, redevelopment, and economic growth, and a transfer of development rights program….  
In preparing this component, the council shall: 

(a) prepare a land use capability map; 
(g) identify special critical environmental areas and other critical natural resource lands where 
development should be limited.  Section 11.a.(6)”(emphasis added). 

 
For the Preservation Area, Section 12 of the Highlands Act requires “a land use capability map and a 
comprehensive statement of policies for planning and managing the development and use of land in the 
preservation area, which shall be based upon, comply with, and implement the environmental standards” 
adopted by NJDEP and the Resource Assessment prepared the Highlands Council under Section 11.  Section 
12.(emphasis added). 

Section 12 specifically requires implementation “that will ensure the continued, uniform, and consistent protection 
of the Highlands Region in accordance with the goals, purposes, policies, and provisions of this act, and shall 
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include:  
(a) a preservation zone element that identifies zones within the preservation area where development 
shall not occur in order to protect water resources and environmentally sensitive lands and which shall be 
permanently preserved through use of a variety of tools, including but not limited to land acquisition and the 
transfer of development rights;  and  
(b) minimum standards governing municipal and county master planning, development regulations, and other 
regulations concerning the development and use of land in the preservation area, including, but not limited to, 
standards for minimum lot sizes and stream setbacks, construction on steep slopes, maximum appropriate 
population densities, and regulated or prohibited uses for specific portions of the preservation area.  Section 
12.(emphasis added). 
 

The NJDEP’s rules at N.J.A.C. 7:38-3.6 requires a 300-foot buffer adjacent to Highlands open waters in which no 
disturbance is permitted with the exception of linear development, which shall be permitted provided that there is 
no feasible alternative for the linear development outside the Highlands open water or Highlands open water buffer. 
See N.J.A.C. 7:38-3.6(b). This rule implements the 300 foot requirement in the Preservation Area pursuant to 
Section 34.a.  

(a) a prohibition on major Highlands development within 300 feet of any Highlands open waters, and the 
establishment of a 300-foot buffer adjacent to all Highlands open waters;  provided, however, that this buffer 
shall not extend into the planning area. 
 

Section 34.b. requires “measures to ensure that existing water quality shall be maintained, restored, or enhanced, as 
required pursuant to the "Water Pollution Control Act," P.L.1977, c. 74 (C.58:10A-1 et seq.) or the "Water Quality 
Planning Act," P.L.1977, c. 75 (C.58:11A-1 et seq.), or any rule or regulation adopted pursuant thereto, in all 
Highlands open waters and waters of the Highlands.”   Similarly, Section 34.g. requires that the “antidegradation 
provisions of the surface water quality standards and the stormwater regulations applicable to category one waters to 
be applied to Highlands open waters.” 

The NJDEP’s rules at N.J.A.C. 7:38-3.7 prohibits any net displacement of flood storage volume within a flood 
plain.  There shall be no displacement of flood storage volume onsite or the proposed activities, both individually 
and cumulatively, displace no more than 20 percent of the flood storage volume onsite as long as an equal or greater 
volume of flood storage is created offsite. N.J.A.C. 7:38-3.7(b). This rule implements the zero net fill requirement in 
the Preservation Area pursuant to Section 34.f.  

The NJDEP’s rules at N.J.A.C. 7:38-3.5(a) prohibits development or activity if it will result in impervious surface 
of greater than three percent of the land area of a lot. This rule implements the impervious surface requirements in 
the Preservation Area pursuant to Section 34.h.  

The NJDEP’s rules at N.J.A.C. 7:38-3.9 protect upland forested areas.  In accordance with N.J.A.C. 7:38-3.9(e), 
the NJDEP will “identify as upland forest area any other area so identified by the Highlands Council, using an 
alternate method of identification.”  The Highlands Council provided NJDEP with an alternative method of 
identification in September of 2005. 

This rule implements the forest protection requirements in the Preservation Area pursuant to Section 34.k: including 
the “prohibition on development that disturbs upland forested areas, in order to prevent soil erosion and 
sedimentation, protect water quality, prevent stormwater runoff, and protect threatened and endangered 
animal and plant species sites and designated habitats;  and standards to protect upland forested areas that require 
all appropriate measures be taken to avoid impacts or disturbance to upland forested areas, and where avoidance is 
not possible that all appropriate measures have been taken to minimize and mitigate impacts to upland forested 
areas and to prevent soil erosion and sedimentation, protect water quality, prevent stormwater runoff, and protect 
threatened and endangered animal and plant species sites and designated habitats.”  Section 34.k. 
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The following activities are exempt from the Highlands Act: “an activity conducted in accordance with an approved 
woodland management plan pursuant to section 3 of P.L.1964, c. 48 (C.54:4-23.3) or the normal harvesting of 
forest products in accordance with a forest management plan approved by the State Forester.”  Section 30.a.(7). 

In addition, Section 31 of the Highlands Act includes restrictions on “agricultural or horticultural development 
in the preservation area that would result in the increase, after the date of enactment of this act either individually or 
cumulatively, of agricultural impervious cover by three percent or more of the total land area of a farm 
management unit.”  The Department of Agriculture has adopted regulations, at N.J.A.C. 2:92, to implement this 
provision requiring the review and approval by the local soil conservation district of a farm conservation plan. 

Section 31 also includes restrictions on “agricultural or horticultural development in the preservation area that 
would result in the increase, after the date of enactment of this act either individually or cumulatively, of agricultural 
impervious cover by nine percent or more of the total land area of a farm management unit.”  Where there is a 
nine percent increase, there is a requirement for the review and approval by the local soil conservation district and 
NJDEP of a resource management systems plan which shall be prepared and submitted by the owner or operator of 
the farm management unit. 

The NJDEP’s rules at N.J.A.C. 7:38-3.11 prohibits development or activity if it will jeopardize the continued 
existence of species listed pursuant to  "The Endangered and Nongame Species Conservation Act," P.L.1973, c. 
309 (C.23:2A-1 et seq.) or the "Endangered Plant Species List Act," P.L.1989, c. 56 (C.13:1B-15.151 et seq.), or 
which appear on the federal endangered or threatened species list, and will not result in the likelihood of the 
destruction or adverse modification of habitat for any rare, threatened, or endangered species of animal or 
plant.  This rule implements the species protection requirements in the Preservation Area pursuant to Section 
36.a(4).  

In addition, Section 36 of the Highlands Act requires that NJDEP’s permitting review approval without a waiver 
may be issued only upon a finding that the proposed major Highlands development: 

(1) would have a de minimis impact on water resources and would not cause or contribute to a significant 
degradation of surface or ground waters.  In making this determination, the commissioner shall consider the 
extent of any impacts on water resources resulting from the proposed major Highlands development, including, 
but not limited to, the regenerative capacity of aquifers or other surface or ground water supplies, increases in 
stormwater generated, increases in impervious surface, increases in stormwater pollutant loading, changes in 
land use, and changes in vegetative cover; 
(2) would cause minimal feasible interference with the natural functioning of animal, plant, and other 
natural resources at the site and within the surrounding area, and minimal feasible individual and 
cumulative adverse impacts to the environment both onsite and offsite of the major Highlands 
development; 
(3) will result in minimum feasible alteration or impairment of the aquatic ecosystem including existing 
contour, vegetation, fish and wildlife resources, and aquatic circulation of a freshwater wetland; 
(4) will not jeopardize the continued existence of species listed pursuant to  "The Endangered and 
Nongame Species Conservation Act," P.L.1973, c. 309 (C.23:2A-1 et seq.) or the "Endangered Plant Species List 
Act," P.L.1989, c. 56 (C.13:1B-15.151 et seq.), or which appear on the federal endangered or threatened species 
list, and will not result in the likelihood of the destruction or adverse modification of habitat for any rare, 
threatened, or endangered species of animal or plant; 
(5) is located or constructed so as to neither endanger human life or property nor otherwise impair the public 
health, safety, and welfare; 
(6) would result in minimal practicable degradation of unique or irreplaceable land types, historical or 
archeological areas, and existing public scenic attributes at the site and within the surrounding area;  and  
(7) meets all other applicable department standards, rules, and regulations and State laws.”  Section 36 (emphasis 
added) 
 

6



Highlands Draft Ecosystem Management Technical Report 

 7

3.0 HIGHLANDS OPEN WATERS  

The protection, enhancement, and restoration of water resources are a fundamental goal of the Highlands Act.  A 
primary mechanism to meet this goal is the assessment of surface waters and wetlands, known as Highlands Open 
Waters, and lands adjacent to these waters, known as Riparian Areas.  Highlands Open Waters are a critical public 
trust resource and an essential source of drinking water for the State of New Jersey.  These waters and the associated 
riparian areas provide protection against floods and help to ameliorate the affects of prolonged droughts. They are 
also important habitat for numerous plant and animal species including many endangered and threatened in the 
State. Highlands Open Waters also provide a wealth of agricultural, recreational and aesthetic uses for both residents 
and visitors alike, helping to contribute to a vibrant regional economy. 

Highlands Open Waters include all springs, wetlands, intermittent or ephemeral streams, perennial streams, and 
bodies of surface water, whether natural or artificial, located wholly or partially within the boundaries of the 
Highlands Region.  Specific definitions for the various types of Highlands Open Waters follow, based on State 
regulatory definitions where they exist: 

• Stream – A surface water drainage channel with definite bed and banks.  A stream can be either perennial, 
intermittent, or ephemeral.  Perennial streams have a permanent flow of water.  Many perennial streams are 
shown as “blue line” watercourses on United States Geological Survey Quadrangle Maps.  Intermittent and 
ephemeral streams do not have a permanent flow of surface water.  Surface water flow in an intermittent 
stream generally occurs for several weeks or months, due to seasonal precipitation and/or groundwater 
discharge to the channel.  Surface water flow in an ephemeral stream generally occurs after rain events, and 
typically lasts a few hours to days following the rain event.    

• Lake/Pond - Any impoundment of water, whether naturally occurring, or created in whole or in part, by 
the building of structures for the retention of surface water. 

• Seep – The natural movement of water from below ground to the surface, many times forming a pool. 
• Spring – A point where groundwater flows from the ground to the surface, representing the point where an 

aquifer meets the ground surface.  Springs may be ephemeral or perennial. 
• Vernal Pool – NJDEP defines vernal habitat as the following (N.J.A.C. 7:7A-1.4): 1) occurs in a defined 

basin depression without a permanent flowing outlet; 2) features evidence of breeding by one or more 
species of fauna adapted to reproduce in ephemeral aquatic conditions as identified in N.J.A.C. 7:7A; 3) 
maintains ponded water for at least two continuous months between March and September of a normal 
rainfall year; and 4) is free of fish throughout the year, or dries up at some time during a normal rainfall 
year.  

• Wetland –  NJDEP defines a freshwater wetland as an area that is inundated or saturated by surface water 
or groundwater at a frequency and duration sufficient to support, and that under normal circumstances does 
support, a prevalence of vegetation typically adapted for life in saturated soil conditions, commonly known 
as hydrophytic vegetation; provided, however, that the Department, in designating a wetland, shall use the 
three-parameter approach (that is, hydrology, soils, and vegetation) enumerated in the 1989 Federal Manual 
as defined in this (N.J.A.C. 7:7A-1.4) section. Definitions of wetland hydrology, hydric soil and hydrophytic 
vegetation are as follows: 
1. Wetlands hydrology - an area has wetland hydrology when saturated to the surface or inundated at 

some point in time during an average rainfall year, or is inundated at some time if ponded or frequently 
flooded with surface water for one week or more during the growing season.   

2. Hydric soil - a soil that in its undrained condition is saturated, flooded, or ponded long enough during 
the growing season to develop anaerobic conditions that favor the growth and regeneration of 
hydrophytic vegetation. 

3. Hydrophytic vegetation - plant life adapted to growth and reproduction under periodically saturated 
root zone conditions during at least a portion of the growing season. 

 

7



Highlands Draft Ecosystem Management Technical Report 

 8

Wetlands provide many functions and values as described in Mitsch and Gosselink (1993) and summarized below: 
• Water flow – Wetlands can discharge water to serve as the headwaters of surface water streams.  Wetlands 

also can receive surface flow from streams, episodic flow from flood events, or overland flow during 
precipitation events.  Groundwater influences some wetlands, depending on hydrogeology and soils.  
Groundwater inflow to wetlands results when surface water levels in a wetland are lower than the water 
table of the surrounding land (i.e., discharge wetland).  When water level within a wetland is higher than the 
surrounding water table, groundwater will flow out of the wetland (i.e., recharge wetland).  Wetlands 
influenced by groundwater are typically buffered against dramatic seasonal flow changes.  Wetlands not 
predominantly influenced by groundwater are influenced primarily by surface water runoff, and transport 
water by surface outflows or evapotranspiration.  These wetlands often have fluctuating hydroperiods and 
intermittent flooding (Mitsch and Gosselink,1993).  

• Water quality – Wetlands serve as deposition sites for nutrients and pollutants in surface water runoff and 
groundwater discharge.  Wetlands can function as filters and provide areas where water movement is 
slowed.  This reduction in water movement allows suspended sediments to settle out to the wetland 
substrate. 

• Fish and wildlife habitat – Wetlands are home to a variety of animals including rare, threatened, and 
endangered species that utilize wetlands for nesting, food sources, and reproduction.  Wetlands provide 
migratory stopover and over-wintering habitats for a diversity of wildlife, provide breeding and spawning 
grounds and nursery habitat and food for fish and amphibians, and provide areas of high plant productivity, 
which support significant wildlife diversity and abundance. 

• Flood control – Wetlands can alleviate flooding problems through storage of overland precipitation runoff 
and flood waters.  Wetlands have the capacity to capture flood waters and temporarily store and slowly 
release excess water. 

• Recreation, aesthetics and education – Wetlands are an important part of outdoor recreation.  They 
provide areas for hunting and fishing as well as other types of activities such as bird watching.  Many local, 
state, and national parks contain large wetland areas that allow visitors to enjoy their scenic beauty.  
Wetlands serve as living classrooms for the study of biology, ecology, and natural history at many age levels.   

 
Numerous existing state regulatory programs protect State open waters and adjacent buffers in order to maintain the 
integrity of aquatic systems, as described below. 
 
Surface Water Quality Standards at N.J.A.C. 7:9B – Implemented by NJDEP-Division of Water Quality, these 
rules establish the water quality goals and policies for managing the State’s surface water quality. These standards 
designate the uses of the water and establish narrative and numerical criteria to protect those uses. The surface water 
quality standards also incorporate anti-degradation policies intended to protect and enhance the quality of surface 
waters. The following anti-degradation and water quality classifications are defined according to N.J.A.C. 7:9B:  

• Outstanding National Resource Waters are high quality waters that constitute an outstanding national 
resource (e.g., waters of National/State Parks and Wildlife Refuges and waters of exceptional recreational or 
ecological significance). In the Highlands, waters classified as Freshwater 1 (FW1) are Outstanding National 
Resource Waters (refer to FW1 definition below). 

• Category One (C1) waters are those waters designated for purposes of implementing the anti-degradation 
policies set forth at N.J.A.C. 7:9B-1.5(d), for protection from measurable changes in water quality 
characteristics because of their clarity, color, scenic setting, other characteristics of aesthetic value, 
exceptional ecological significance, exceptional recreational significance, exceptional water supply 
significance, or exceptional fisheries resources. These waters may include, but are not limited to: 
1. Waters originating wholly within Federal, interstate, State, county, or municipal parks, forests, fish and 

wildlife lands, and other special holdings; 
2. Waters classified at N.J.A.C. 7:9B-1.15(b) through (g) as Freshwater 2 (FW2)-trout production (TP) 
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waters and their tributaries.  TP waters are those that are designated at N.J.A.C. 7:9B-1.15(b) through 
(g) for use by trout for spawning or nursery purposes during their first summer; 

3. Surface waters classified in this subchapter as FW2-trout maintenance (TM) or FW2-non-trout (NT) 
that are upstream of waters classified in this subchapter as FW2 trout production. TM are waters 
designated at N.J.A.C. 7:9B-1.15(b) through (g) for the support of trout throughout the year.  NT 
waters are freshwaters that have not been designated in N.J.A.C. 7:9B-1.15(b) through (g) as TP or TM 
waters.  NT waters are generally not suitable for trout because of their physical, chemical, or biological 
characteristics, but are suitable for a variety of other fish species; 

4. Shellfish waters of exceptional resource value; or 
5. Other waters and their tributaries that flow through, or border, Federal, State, county or municipal 

parks, forests, fish and wildlife lands, and other special holdings. 
• Category Two (C2) waters are those waters that are not designated as C1 for purposes of implementing the 

anti-degradation policies set forth at N.J.A.C. 7:9 B-1.5(d). For C2 waters, water quality characteristics that 
are generally better than, or equal to, the water quality standards shall be maintained within a range of 
quality that shall protect existing uses. Water quality shall be protected from changes that might be 
detrimental to the attainment of the designated uses. Water quality characteristics that are generally worse 
than the water quality criteria shall be improved to meet the water quality criteria.  

• Freshwater 1 (FW1) means those fresh waters that are to be maintained in their natural state of quality (set 
aside for posterity) and not subjected to any man-made wastewater discharges or increases in runoff from 
anthropogenic activities.  These waters are set aside for posterity because of their clarity, color, scenic 
setting, other characteristic of aesthetic value, unique ecological significance, exceptional recreational 
significance, exceptional water supply significance, or exceptional fisheries resource(s). 

• Freshwater 2 (FW2) means the general surface water classification applied to those freshwaters that are not 
designated as FW1. The include the following sub-classifications: 
1. FW2-TM: Trout maintenance water for the support of trout throughout the year. 
2. FW2-NT: Non-trout waters, not considered suitable for trout production or maintenance, but may be 

suitable for other fish species. 
 
Stormwater Management Rules at N.J.A.C. 7:8 – Implemented by NJDEP-Land Use Regulation Program, these 
rules set forth the required components of regional and municipal stormwater management plans, and establish the 
stormwater management design and performance standards for new (proposed) development. The design and 
performance standards for new development include groundwater recharge, runoff quantity controls, runoff quality 
controls, and protection area buffers for C1 waters.  These rules provide for special protection area buffers for C1 
waters and their immediate tributaries referred to as “Special Water Resource Protection Areas”.  A 300-foot special 
water resource protection area is provided on each side of the waterway, and is intended as a buffer between 
development and these special waters in order to protect both water quality and the uses and attributes for which 
the waters have been designated.   

Flood Hazard Area Control Act Rules at N.J.A.C. 7:13 – Implemented by NJDEP-Land Use Regulation 
Program, these rules originally were intended “to minimize potential on and off site damage to public or private 
property caused by development which, at times of flood, subject structures to flooding and increase flood heights 
and/or velocities both upstream and downstream.  These rules also were intended to safeguard the public from the 
dangers and damages caused by materials being swept onto nearby or downstream lands, to protect and enhance the 
public's health and welfare by minimizing the degradation of water quality from point and nonpoint pollution 
sources, and to protect wildlife and fisheries by preserving and enhancing water quality and the environment 
associated with the flood plain and the watercourses that create them.”  

NJDEP currently is authorized to regulate activities within an area that extends either 25 feet or 50 feet (for trout 
associated waters) from the top of the bank of a stream channel, depending on the type of stream and the resources 

9



Highlands Draft Ecosystem Management Technical Report 

 10

present.  However, NJDEP has determined that the width of the area protected under the existing rules does not 
ensure the protection of natural resources within a riparian zone nor the water supply. Thus, NJDEP has proposed 
to adopt new, more protective, rules (published in the October 2, 2006 New Jersey Register). The proposed new 
rules would expand the regulated area to 300 feet along C1 waters and all upstream tributaries within the same 
HUC14 watershed; 150 feet along all upstream tributaries to trout production waters, trout maintenance waters, and 
tributaries within one mile upstream, waters flowing through areas that support certain threatened or endangered 
species and tributaries within one mile upstream, and waters that flow through areas that contain acid producing 
soils; and 50 feet along all other waters.  Also proposed is a 0 % net fill requirement expanded to all non-tidal flood 
hazard areas, and a permitted 20% net fill on site with required off site mitigation in the same flood hazard area and 
same watershed within which the filling within a flood hazard area is proposed.   

Freshwater Wetlands Protection Act Rules at N.J.A.C. 7:7 – Implemented by NJDEP-Land Use Regulation 
Program these rules regulate certain activities within and adjacent to freshwater wetlands, including the discharge of 
dredged or fill material into State open waters and wetlands.  The rules also impose buffer or transition areas, 
ranging from zero to 150 feet, adjacent to a freshwater wetland.  The width of the transition area varies according to 
the resource value classification of the wetland.  Certain activities are regulated withina transition areas.   

Highlands Rules – Section 34(a) of the Highlands Act and the Highlands Rules at N.J.A.C. 7:38-3.6 mandate the 
establishment of a 300-foot buffer adjacent to all Highlands Open Waters in the Preservation Area; provided that 
this buffer shall not extend into the Planning Area. As part of the continued development of the Regional Master 
Plan, all Highlands Open Waters within the Preservation Area are to be assigned a 300-foot Highlands Waters 
buffer. This buffer will be contained within the limits of the Preservation Area.  Section 34(g) of the Highlands Act 
requires that the anti-degradation provisions of the Surface Water Quality Standards (N.J.A.C. 7:9B) and Stormwater 
Management Rules (N.J.A.C. 7:8) applicable to C1 waters be applied to Highlands Open Waters within the 
Preservation Area. 

3.1 INVENTORY OF HIGHLANDS OPEN WATERS 

The Highlands Open Waters Inventory includes mapping of rivers, streams, lakes and wetlands (see figures Highlands 
Rivers, Streams, and Lakes and  Highlands Wetlands).     

Following is a breakdown of stream lengths and area of Highlands Open Waters in the Highlands Region: 
• Total stream length = 3,605 miles 
• Total streams and lakes = 32,214  acres 
• Total wetlands = 90,091 acres 

 
Three primary Geographic Information System (GIS)-based spatial data sets were used to derive a preliminary 
inventory of Highlands Open Waters. These data sets include the NJDEP 2002 Land Use/Land Cover (LU/LC), 
NJDEP 2002 Hydrography Draft (HYDRO) mapping and the Highlands Council Supplemental Headwater Stream 
Delineation. Each data set is briefly described below. 

NJDEP 2002 Land Use/Land Cover – The 2002 Land Use/Land Cover dataset is the third iteration conducted 
by the NJDEP to capture the state of the land use and natural land cover statewide in a digital GIS file (NJDEP 
2002). The initial land use/land cover GIS file was based on aerial photography captured in the spring of 1986. The 
second iteration of the land use data was based on photography captured in 1995, with this latest series based on 
photography captured in the spring of 2002.  The significance of a land use/land cover classification scheme is that 
it provides information not only about the land cover characteristics of an area, but also about the specific human 
uses of that area. 
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