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Purpose andScope

An EnvirommentalResource InventorieRI), sometimesalled a Natural Resource Inventaigntifiesand
depictghenaturaland culturatesources presentacommunity.Natural resources maps @aeodompanying
narrativeprovide the basis for inventorying a comrmutngtuas resouraemponents and providlee base

source forresource conservation denti fying a communityds natur al
establishing mechanisms for their protectisan integral component of a master plan, arugRtions

as the basis for development of natural resources protection ordinances.

The purpose of the Highlands Environmental Resource Inventory (ERI) is to provide a framework that
supports the efforts @len Gardner Borougio bringits master plan, audingthe ERI, into conformance

with theRMP. The ERI is one requirement for Basic Plan Conformance. It provides critical support to the
Conservation Plan Element of the municipal master plan related to implementation of resource protection
requiremerst in the land use ordinance and health codeenfGardner Additional modifications to the

ERI will occur during later stages of the Plan Conformance process to more fully address requirements of the
RMP.

Glen Gardner Borough does not hayaresexiging Environmental Resource Inventalghough its 1989
Comprehensive Master Plan includes a background report on Natural Features and a Conservation Plan
This document servestay e B o EneiranghéntaResourcenventory
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Highlands Region

In the Highlands Water Protection and Planning Act (Highlands Act) the Legislature designated specific
boundaries within the Highlands Region as the Preservation Area and the Plannifibe&eshoundaries

were delineated by the Legislature in the Highlasidarml as a legislative enactmenta@trsubject to
modification through the Conformance Process.

The fundamental distinction between the Preservation and Planning Areas is that municipal and county
conformance with the RMP is required in the Preservatea and is voluntary in the Planning Area. The
Preservation Area consists of nearly 415,000 acres of the Highlands Region 859,358 acres, and is located in 5:
municipalities within the seven Highlands Counties. The lands within the Preservatiene Atdgest to

the immediately effective standards in the Highlands Act and are governed by rules and regulations
subsequently adopted by the NJDEP. The Planning area consists of nearly 445,000 acres and is located in 83
municipalities. There are fivemuipalities located entirely within the Preservation Area, 47 municipalities

that have land in both the Preservation and Planning Areas, and 36 municipalities that have land only in the
Planning Area.

Through passage of the Highlands Act, the New Jeigddgridls Water Protection and Planning Council
(Highlands Council) was created and charged with the important task of developing the RMP to restore and
enhance the significant values of the abundant and critical resources of the Highlands Region. Through
conformance by municipalities and counties, the RMP will provide for the protection and preservation of
significant values of the Highlands Region for the benefit of its residents.

Glen Gardneis locatedntirelywithinthe Highlands Preservation Areg\re)l

Land Use Capability Map Series

The Highlands Act requires that the RMP include a land use capabditg magpmprehensive statement
of policies for planning and managing the development and use bédaddupon the results of the
C o u n cesolréesassassment and smart growth analysis. The RMP requiresettzatdf usen the
Highlands Regioh e gui de d bapd UsehGapalfilik MatICM) Series The LUCM Series
includescomponents necessary to protect the natural, scenic endigtilands resources, including but
not limited toagricultureforests, wetlands, stream corridors, steep stopksritical habitat for flora and
fauna.

The Land Use Capabilifone mapdepictsoverlay zones to establish anbat address distirighing
circumstances or landscape featufidwe overlay zonearesuperimposed over existing municipal zoning

and are intended to provide a means to address issues of special public interest (e.g. watershed managemen
area, open space preservation, riigboeservation, urban enterprise zone) that the underlying base zoning

may not otherwise take into consideration.LBEmel Use CapabiliBone Map is one dhe five capability

maps that support the RMP. ThgCM Series also includes: Water AvailatMisys Public Community

Water Systendap; Domestic Sewerdggeilitiedvlap and the Septic System Yidap.
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In the Highlands Region, overlay zones will provide all levels of govefaderat, (State, county and
municipal) and the public with an ind@atof areas where special consideration is required to protect
regionally significant resources. Overlay zones also indicate where and how development initiatives may occur
based on the ability of areas to accommodate growth. The Highlands LANDS malésigred to

develop the overlay zones each with their own purpose, application, and minimum standards as generally
discussed below and these will collectively be referred to as overlay designations.

These overlay zones distinguish between resource icedstaads, where development will be limited
(Protection Zone), and those lands characterized by existing patterns of human development where,
dependent on municipal planning, land or capacity constraints, additional growth may or may not be
appropriate Existing Community Zone). The Conservation Zone identifies those areas with a high
concentration of agricultural lands and associated woodlands and environmental features, where development
potential may exist to the extent it is not limited by avaifxbiructure to support development (e.g. water
availability, the existence of concentrated environmental resources that are easily impaired by development,
the protection of important agricultural resources).

The four sukzones represent regionally ificant sensitive environmental featuiesmost of which
development is subject to stringent limitations on the extension or creation of water and wastewater services;
however, they do not incorporate all environmental constraints and other factoey thatconsidered

during local development review and Highlands Project Ref/tbe four sukzones, the Lake Community
SubZone is the only one where the provision of public wastewater or water supply services is not restricted
in the Planning Area. dervation Area restrictions on the creation or extension of public wastewater or
water supply services apply in all zones armbeab.

TheLand Use CapabiliBones include the following:

The Protection Zone (PZ)consists of high resource value landsahe important to maintaining water

guality, water quantity, and sensitive ecological resources and processes. Land acquisition is a priority in the
Protection Zoneand development activities will be extremely limited; any development will be subject to
stringent limitations on consumptive and depletive water use, degradation of water quality, and impacts to
environmentally sensitive lands. The LANDS model uses a 75 acre minimum mapping threshold for the
delineation of thErotection Zone

The Wildlife Management SukZone (WM) consists of all National Wildlife Refuges managed by the
United States Fish and Wildlife Service and Wildlife Management Areas administered by the NJDEP Division
of Fish & Wildlifebds Bur eau o fegioh almede afdas mra gaet wfean t
network of lands and waters for conservation, management, and where appropriate, restoration of fish,
wildlife, and plant resources and their habitats and permit compatibledefidlifdent recreational uses,

such as huirtg, fishing, wildlife observation and photography, and environmental education and
interpretation. There is no minimum mapping threshold for the delineation of the Wildlife Management Sub
Zone.

The Conservation Zone (CZ)consists of areas with significagricultural lands and interspersed with
associated woodlands and environmental features that should be preserved when pesgildeltiNah
development activities will be limited in area and intensity due to infrastructure constraints and resource
protection goals. The LANDS model uses a 75 acre minimum mapping threshold for the delineation of the
Conservation Zone.
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The Conservation Zoned Environmentally Constrained SukZone (CZ-EC) consists of significant
environmental features within the Coraoa Zone that should be preserved and protected from non
agricultural development. Development activities will be constrained through restrictions on the extension or
creation of water supply and wastewater services. The LANDS model uses a 10 atrenaymimg

threshold for the delineation of the Conservation Adfrevironmentally Constrained Stdme.

The Existing Community Zone (ECZ) consists of areas with regionally significant concentrated
development signifying existing communities. Theséem@#&s have limited environmental constraints due

to previous development patterns and may have existing infrastructure that can support development and
redevelopment provided that such development is compatible with the protection and character of the
Highlands environment, at levels that are appropriate to maintain the character of established communities.
The LANDS model used a 75 acre minimum mapping threshold for the delineation of the Existing
Community Zone.

The Existing Community Zone d Environmentally Constrained SubkZone (ECZ-EC) consists of

significant environmental features within the Existing Community Zone that should be protected from
further fragmentati on. They serve as regiotnal hat
and forested areas. As such, they are not appropriate for significant development and are best served by land
preservation and protection. Development is constrained through restrictions on the extension or creation of
water supply and wastewater sesvidee LANDS model used a 2 acre minimum mapping threshold for the
delineation of the Existing Community Zértenvironmentally Constrained Sdme.

The Lake Community SubZone (LCZ) consists of patterns of community development around lakes that

are wihin the Existing Community Zone and within 1,000 feet of lakes. The LANDS model focuses on lakes

10 acres or greater and delineates this zone as consisting of an area of up to 1,000 feet (depending on the
protection focus) from the lake shoreline in otdeprotect water quality, resource features, shoreline
development recreation, scenic quality and community character. A future management area is planned,
encompassing the full lake watershed, for protection of the lake water quatithZbmis has uque

policies to prevent degradation of water quality and watershed pollution, harm to lake ecosystems, and
promote natural aesthetic values within the Existing Community Zone. The LANDS model used a 2 acre
minimum mapping threshold for the delineatiadh®i_ake Community Siztone.

Glen Gardneimmcludest72.6 acres in the Protection Zone; 51.3 acres in the Conservation Zone, 366.0 acres
in the Existing Community Zone, 21.7 acres in the Existing Community Environmentally Constrained
Subzone; 55.7 acraghie Conservation Environmentally Constrained Subzone; and 30.5 acres in the Wildlife
Management Subzores,illustrated iRigure 2.There is no land within the Lake Communityz&uh The

remaining LUCM Series Maps are included in their respediimesswithin the ERINet Water Availability

Map (Figurdb5) is described in the Water Availability Secfidre Public Community Water Systems Map
(Figure 21§ described in the Utilities Section. The Borough of Glen Gardner does not have aeyvpublic
utilities.
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Highlands Subwatersheds

For many of the Regiondés natur al r ébasedwassessenenttot he F
evaluate resource integrity and protection needs. A watershed describes an &rea ofhaidall wr,

above ground (e.g., rain and snowrael) belowground (e.g. groungater) drains to thesamepoint.

Nearly all watersheds New Jersegre part of larger watersheds, and may range in size from a few acres to
thousand®ef square miles.

Water moveshrough a network of drainage pathways, both underground and on the surface, and these
pathways converge into streams and rivers, which become progressivelyita(ger, higher order) as the

water moves downstream and the size of the contrilulriigage area increases. The connectivity of
streams is the primary reason for doing assessments at the watershed level. Because water moves
downstream, any activity that affects the water quality, quantity, or rate of movement at one location can
affe¢ locations downstream. The watershed boundaries used for the analysis in the RM#giwere 14
Hydrologic Units (i.e., subwatersheds or HUC14s). There are 183 HUC14 subwatersheds that are located
partially or entirely within the Highlands Region.

Glen Gardnelincludes portions of, or entiftgeeHUC14 subwatershedss depicteith Figure3.

HUC 14 Subwatersheds HUC 14 SubwatershedName
02030105020010 Spruce Run (above Glen Gardner)
02030105020020 Spruce Run (Reseiwvto Glen Gardner)
0204010516004 Musconetcong R (75d 00m to Rt 31)

Source: NJ Highlands Council

The Spruce Run (above Glen Gardner) Subwatershed occupies 929.8 acres of Glen Gardner. Spruce Run
(Reservoir to Glen Gardner) encompasses 66.4 acres, while Muscontecong River (75du@0Bi}o Ro
comprises 1.7 acres.
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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 Regidittration,

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 additiqggroperly 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 commupitiesnfagely 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 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 maintaining large contiguous forested areas and
healthy forest stands. Large contiguous foaess have a higher degree of interior, or core, forest. Interior

or core forestprovide 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 to@mhddighégion 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. This presents a significant challenge in efforts to manage
forest forsustained ecological and water quality benefits.

Increased fragmentation of forest tracts is occurring due to land use alterations. This fragmentation results in
guantifiable landscape level changes which include increased edge, reduced forestaassibnumber

of patches, forest patch isolation, and reduced habitat area. Historical and current forest losses due to
changes in | and devel opment patterns and poor man
wildlife, water qualityirajuality, and overall ecosystem health.

Sustainable forestry becomes more difficult as woodlot sizes decrease, particularly with increased
suburbanization occurring around larger properties. Deer overabundance and introductioatioé non

pest speciear e of significant threat to the regionds
particular, is detrimental to forest health and regeneration duelimasing.

The Highlands Council assessed the ecological integrity of forests threxgitiegion 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 forest 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 thiesteld areas that exhibit the least fragmentation and are

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 followindi¢atorsd a contiguous forest patch of equal to or greater than 500
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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 distaacest 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:

A High Integrity Forest Ared Predominantlyorested, including a high proportion of forest cover
consisting ofigh core area, large patch size, and a low distance to nearest patch.

A Moderate Integrity Forest Ard&Predominantljorested, but do not exhibit a high proportion of
forest cover, core area or patch size and an increase in distance to nearest patch.

A Low Integrity Forest Ared Predominantlyion-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 indicatoreatefr et
integrity to identify forested subwatersheds that provide important water quality benefits. The Forest
Resource Area and the Forest Integrity Indicators are used in the HRMBmolschieve the protection

of forest areas in the HighlandsiBeg

TheBorough of Glen Gardneontaing02.1acres oforest Resource Ageaas depicteih Figured. Glen
GardnercontainsA75.1acres offotal Forestas depictemh Figure5. The HUC14 subwatershed scores for
forest integrity fothe Borouglareoutlined in the table below, and are depiotEjures.

HUC 14 Subwatersheds HUC 14 SubwatershedName Forest Integrity Score
02030105020010 Spruce Run (above Glen Gardne HIGH
Spruce Run (Reseivtn Glen
02030105020020 Gardner) HIGH
0204010860040 Musconetcong R (75d 00m to Rt 3 MODERATE

Source: Mighénds Council

10
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Highlands Open Waters and Riparian Areas

Highlands Open Waters are a critical public trust resource and an essential source of drinkiNgwater for
JerseyThese waters anthe associateRiparian 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. BigiteWisters 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 epherass)| gerennial 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

1 Streamd A surfae water drainage channel with definite bed and banks. A stream can be perennial,
intermittent, or ephemeral. Perennial streams have a permanent flow of water. Mary perennia
streams are shown as Oblue | i nedyQuadrangle Mapsur s e s
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 ground water discharg¢ghéochannel. Surface water flow in an ephemeral
stream generally occurs after rain events, and typically lasts a few hours to days following the rain
event.

1 Lake/Pond & Any impoundment of water, whether naturally occurring, or created in whole or in
pat by the building of structures for the retention of surface water.

1 Seepd The natural movement of water from below ground taytbend surface, many times
forming a pool.

1 Spring 8 A point where ground water flows from the ground to the swriatinga flow of water
representing the point where an aquifer meets the ground surface. Springs may be ephemeral or
perennial.

1 Vernal Poold NJDEP defines vernal habitat as the following (N.J.A.G1ZYAL) occurs in a
defined basin depression withoutrmana@ent 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
Sepember 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.

1 Wetlandd NJDEP defines a freshwater wetland as an ates ithandated or saturated by surface
water or ground watext 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, thaattmdnt, in
designating a wetland, shall use the -plaregneter approach (that is, hydrology, soils, and
vegetation) enumerated in the 1989 Federal Manual as defined in N.J-A€. 7:7A

The Highlands Council preparedHeghlands Open Waters Inventaising hree primary GHased spatial

data setsl)NJDEP 2002 Land Use/Land Cover (LU/LQ)NIDEP 2002 Hydrography Draft (HYDRO)
mappingand3)theHighlands Council Supplemental Headwater Stream Delineation.

11
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The HighlandsRMP requires @00 foot pretection area buffer around all Highlands Open Wakeesy.
functional values that Highlands Open Waters buffers provide or cottrinakedebut are not limited to
habitat, stormwater and flood water retention and filtratiater quality protectipntemperature
moderation, aquatic ecosystem integrity and channel infEgeifgMP features a mitigatioequirement
which requireslemonstrabn of no net loss of functional valoé a protection area buffémrough the
conduct of aHighlands Open Waits buffer functional value assessnére functional value assessment
entails analysis of the following Highlands Open Waters buffer functions:

1 Habitat 8 No net loss of instream food sources and no net loss of terrestrial and aquatic habitat
functional alue due to a shift to a less valuable overall vegetative condition in the protection buffer
based on the following continuum from highest to lowest: forest or wetland, scrub/shrub, pasture or
meadow, agriculture, maintained lawn, unpaved impewifaes and other structures;

1 Water Quality d A degradation of this functional value will occur if, as a result of the plapdsed
conversions, pollutant loads increase to the Highlands Open Waters;

1 Temperature Moderationd A loss in temperature moderatiomdiional value will occur if
changes to the existing vegetation result in reduced shading of the Highlands Open Waters or
stormwater that discharges to Highlands Open Waters. Further, a loss in temuelataten
functional value may occur with thetingaof stormwater by new structures and other impervious
surface. Mitigation approaches include removing or relocating impervious surfaces away from the
Highlands Open Water or ensuring that stormwater temperature is reduced through shading or other
techriques; and

1 Channel Integrity 8 A loss of channel integrity functional value will occur if the project will result
in: the loss of bank stabilizing vegetation; the placement of infrastructure that can be feasibly located
outside the stream corridor; an @éase in the peak rate of stream flow generated, or in localized
scour potential, that will increase stream bank and stream bed erosion; or the removal or burial of
aquatic habitat in any substantial part of a stream bed or for threatened or endaiggred spec

RiparianAreas are hydrologically connected to surface water through overland surface runoff, hydric soils,
wetlands, or subsurface flow. They serve as an interface between surface water bodies (e.g., streams, rivers
lakes, or reservoirs) and teriakkecosystemRiparian areas moderaigdfiations in water temperature,

help maintain ground water recharge and stream base flow, stabilize stream banks, and provide flood storage
areas. During high flow or overland runoff events, riparian areas eebime and sediment loads to

surface water and remove excess nutrients and contaminants from flood water. Riparian areas also provide
habitat and for a variety of animal species and support terrestrial and aquatic food webs through deposition
of woody @brk.

Riparian areas in the Highlands Region were defined and afigetlighlands Councising hydrologic

properties of land cover, soil, and evidence of periodic inundation or saturation. Riparian areas include the
integration ofHighlands Open Watewith their associatetbod prone areas, riparian soils, and wildlife
corridors. A single riparian GIS coverage was created by joining flood prone area, riparian soil, wetland and
stream, and wildlife corridor coverages to create a combined ripariaraEach is described in more

detail below.

1 Highlands Open WatersdDefined as all mapped rivers, lakes, streams and wetlands that are
adjacent to and hydraallly interconnected with a river or stream as identified in the Highlands
Open Water Inventgr

12
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1 Flood Prone Areasd Definedas NJDEP documented and undocumented flood prone areas and
Federal Emergency Management Agency (FEMAE&a0@oodplain.

1 Riparian Soilsd Definedas a hydric soil, a soil exhibiting a shallow depth to seasonal high water
table, or alluvial soil.

1 Wildlife Corridors & Definedas a 30@oot corridor on each mapped stream bank or from the
stream centerline if no stream bamkapped.

Highlands Open Waters and Riparian Areas located @f¢ninGardneare depicteéth Figure 7 and 8
respectively This includes 4.5 miles of streams; 48.8 acres of wél@adsef lakes and ponds}83.8
acres of open water protection graad344.7 acres of riparian areas.

Spruce Ruenters Glen Gardner, traveling southwest andltwessouth paralleling Route 31 for much of

its length within the Borough. Several tributaries to this stream also traverse the Borough. Spruce Run is one
of several stream systems within the 40 square mile watershed that drains to Spruce Ruocgeskimoir
neighboring Union and Clinton Townshigighin the Highlands RegiorSpruce Run Reservasrone of
NewJersédys | argest reservoirs, wi @007 HunterdoroGoanty &rovetta pac i t
Management Planfs suchmaintaninghighwater quality in Spruce Run is critically important

In December 2007, the New Jersey Water Supply Authority releaseddacementing the overall health

of several streams draining to Spruce Run Reservoir, including Spr{®edrifatepuality discussion for

further description of TMDLST. hi s was done in response to the Sta
Maximum Daily Load (TMDL) for 48 streams in the Raritan Basin Watershed, including Spriice Run.
study, e n tg and RradecippPRI#ics Water $Supplies and Watershed Resources of the Raritan
River Basin, Nd St ream Restoration Task Spruce Run Strean
health based on visual assessment taken at select locations. Thréecatittresare in Glen Gardner.

Criteria used in the visual assessments included the following:
1 Channel condition: natural versus altered channel
9 Hydrologic alteration: whether the stream is connected to the floodplain or whether structures of
incisions hnit its access to the floodplain
Riparian zonextent of natural vegetation along the stream
Bank stability: bank condition, such as erosion or slope failure
Water appearance: clarity
Nutrient enrichment: presence of algae and/or aguatic macrophytes
Barrers to fish movement: dams, cubyevithdrawals
Instream fish cover: available types of cover for fish habitat
Pools: abundance and depth of pools
Invertebrate habitat: number of cover types available to serve as habitat
Canopy cover: since the areatisiclered a coldwater fishery, consideratishade is important
Manure presence: evidence of livestock in/near the stream
Riffle embeddedness: embeddedness of cobble or gravel in sediment
Macroinvertebrates observgghe and diversity of species

= =4 =4 4 4 -4 4 —a -8 -8 -8 -4
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Traveling south to nortlalong the stream as it paralRsite 31, the three sitessessed Glen Gardner
include a location east of Route 31 at the southern end of the BbhanighPark, just north of the first
site and a location near the juncture efi Bvenueand Main StreetOverall stream health at all three sites
ranked Faion a scale of Poor (score of 6 or less), Fair (score @7 @8}, Good (score of 7d68.9) or
Excellent (score of 9 or mareiey issues included sedimentation, inatdedparian vegetation, inadequate
connection to the floodplaibarriers to fish movemeand/or erosion.

In October 2008, the Water Supply Authority completed a draft Stream Segment Management Plan and
submitted it to NJDEP. Thidraft Plan, buildingn the earlier visual assessment study slaefgiressing

stream impairmetitirough recommended remedial and management measures. Once the report is finalized,
Glen Gardner should consider the recommended measures applicable to the portion of tRenSpruce
corridor within the Borough limits

The Highlands Council utilized a waterdizesbd assessment to evaluate the integrity and prateetisn

of Highlands Open Waters at the HUC14 subwatelsheldThe Highlands Council assigned a watershed

value tass to each HUC14 subwatershed in the Highlands Region based on a cumulative assessment of
selectedvatershed indicators. The Council created the following wateakledlasses for the Highlands
subwatersheds:

1 High Resource Value Watershed® A high resourcevalue watershed contains predominantly
forest lands and includes a significant portion of the watershed that is high quality habitat. A high
value watershed typically consists of limitedxisdng developed land within the watershed;

1 Moderate Resurce Value Watershed A moderate resource value watershed contains forest
lands and some habitat suitable for rare, threatened, or endangered species, but typically also contains
developed lands; and

1 Low Resource Value Watershed A low resource value wwedhed contains a low proportion of
forest lands, a low proportion of habitat suitable for rare, threatened, or endangered species, and
typically consists of higher levels of developed lands.

The Highlands Council 6s cghtaentailed tleerexamiaation of existing lani p ar
use conditions within Riparian Areas, or those lands that are proximate to a surface water feature. The
Council assigned a Riparian Area integrity value class to each HUC14 subwatershed in the Highlands Regio
based on a cumulative assessment of seledxézdheihdicatorsas follows:

1 High Integrity Riparian Area & These areas include subwatersheds with Riparian Areas that exhibit
predominantly natural vegetation, including high quality habitat forwettamd dependent
species, and a generally low incidence of impervious area, agricultural uses, and/or road crossings;

1 Moderate Integrity Riparian Aread These areas include subwatersheds with Riparian Areas that
contain a higher incidence of impervioes,aagricultural uses, and road crossings, and a reduced
proportion of natural vegetation, including high quality habitat for water/wetland dependent species;
and

1 Low Integrity Riparian Aread These areas include subwatersheds with Riparian Areas divat cont
a high proportion of impervious area, agricultural uses, and road crossings, and minimal natural
vegetationncluding high qualityabitat for water/wetland dependent species.
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Watershed Valaéor subwatersheds located witGien Gardner Borougiredepictedn Figure9. All but

the Muscontecong River subwatershed encompassimgyttheastern corner of the Borougtein a High
Resource Value Waterstaeda  Riparian Integrity for subwatersheds located w@lén Gardnelis
depictedn FigurelQ. Similar to the Watershed Value mapping, the vast majority of the Borough falls within
High Integrity Riparian Arsaibwatersheds
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Steep Slopes ProtectioAreas

Steep slopes within the Highlands Region play an important ecological, reseatimpaand functional

role. Steep slopes and rocky ridgelines provide specialized habitats that are home to rare plant and animal
species. Areas of steep slope provide popular recreational opportunities including hiking, climbing and
wildlife observatin. Ridgelinesillsides, and steep slopes provide scenic views and vistas, which contribute

to the rural character of the HighlaRdgjion and help to define the landscape.

Disturbance of areas containing steep slopes can trigger erosion and smuimesnthitng in the loss of

topsoil. Silting of wetlands, lakes, ponds and streams damages and degrades wetland and aquatic habitats
especially trout streams that are found throughou
protectiors. Steep slope disturbance can also result in the loss of habitat quality, degradation of surface water
guality, silting of wetlands, and alteration of drainage patterns. These processes, when severe, can also resul
in land slumping and landslides thatdamage both developed property and ecosystems. The severity and
extent of slopes, soil characteristics and land cover all affect the potential for damages from the disturbance
of steep slopes. The identification and classification of steep slopedastitopeffectively manage critical

natural resources in the Highlands Region.

In order to address the requirements and goals of the Highlands Act, the Highlands Council conducted an
analysis by classifying and mapping steep slopes within the HighjamudoRidentify areas that are
significantlyconstrained by steep slopes and to ensure that the level of protection for these areas is
appropriate. The establishment of steep slope protection requirements is intended not to simply protect steep
slope resarces, but to ensure the protection of the natural, scenic, and other resources of the Highlands
Region.

The Highlands Council spatially examined slopes in the Highlands Region usingetbe Digital

Elevation Grids generated from the United Statek Gapi c a | Surveyds (USGS) Digi
Digital Elevation Model includes digital records of terrain elevations for ground positions at regularly spaced
horizontalintervals, which are derived from USGS quadraragle. The Coundgilriginallyexamined areas

of slope in the Highlands Regimsed on the USGS 10 meter Digital Elevation Modethat exhibited

one of the followingrade classifications and these grades were establisteeg slope protection areas:

9 Grades of slopes of 20 petcer greater;
1 Grades of slope between 15 percentampercent; and
1 Grades of slope between 10 percentlanukercent that occur within the Riparian Area.

All lands with slopes of 20% or greater and lands within Riparian Areas with slopes of Haerackgr
considered as Severely Constrained Slopes. -Mlpasian lands having a slope of 15% to less than 20%
which are forested are considered Moderately Constrained Slopes.-Ridanam Area lands having a

slope of 15% to less than 20% whiehreorforested with one or more of the following characteristics are
considered Constrained Slopes: a) highly susceptibbsion &) shallow depth to bedrock; or ¢) a Sail
Capability Class indicative of wet or stony soils. ARipamian Area landgving a slope of 15% to less

than 20%, which are ndorested, are not highly susceptible to erosion, and do not have a shallow depth to
bedrock or a Soil Capability Class indicative of wet or stony soils, are considered Limited Constrained Slopes.
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The Highlands Council recognized the need for more refined information on steep slopes in the Highlands
Region and is in the process of developing accurate slope data using laser technology. Aerial flyovers of the
entire Highlands Region, using Light Detectiah Ranging (LiDAR) technology, occurred in late 2006 to
prepare an updated and accurate digital model of the Region. Tisarbighity accurate Digitékevation

Model that providetwo-foot contour interval mapping of the entire Highlands Reghig.nfodelis a

valuable tool to assist municipalities and counties diawsippment applicatioeview and provide

important information for further development of RMP. The Highlands Council will work with
municipalities and counties to incorpattsitenewer data and model uplogir completion.

Glen Gardneincludess6.1acres of Moderate Constrained Slopess@6dacres of Severely Constrained
Slopes Each of the steep slope protectitassificationsithin the Borouglaredepictedn Figurd 1
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Critical Habitat

Biodiversity is the variety of plant species, animal species, and all other organisms found in a particular
environment and is a critical indicator of ecological viability. The protection of habitats that are critical to
maintainingoiodiversity contributes to the protection of rare, threasmbendangered plant and animal

species of the Highlands Region.

The Highland®MPdefines three categories of Critical Habitat in the Highlands Region:

9 Critical Wildlife Habitat 6 Habitats ® animal species identified as endangered, threatened, of
special concern, or of regional conservation priority in the Highlands Region;

9 Significant Natural Areas 0 Regionally significant ecological communities, particularly for
protection of endangereddarare plant species; and

1 Vernal Pools d Confined, ephemeral wet depressions that support distinctive, and often endangered,
species that are specially adapted to periodic extremes in water pool levels.

Critical Wildlife Habitat and Significant Naturalag\raere designated based on the presence of species of
concern. Vernal pools are certified by the NJDEP, and to protect and promote the biodiversity of Vernal
Pools, the Highlands Council has determined that a terrestrial habitat protection buffefeet hfoddd

Vernal Poolsvill generally address the habitat requirements of verratqambhg wildlife.

The Highlands Council utilized NJDEPOs Endanger e
data to delineate suitable critical wildlife dtafiit species of concern within the Highlands Region. A
Landscape model (Version 3) was developed as a landscape level approach for the Highlands Region to
identify areas of habitat based upon documented occurrences of rare, tledtmdahgered wiiife

species. It identifies the locations and types of critical wildlife habitat that are critically important to
maintaining biological diversity in the Highlands Region.

The Landscape Project ranks habitat according to the status and distribitiifecfp&cies of concern.
Landscape Ranks include the following:

1 Federall\isted (5P A wildlife species listed by the U.S. Fish and Wildlife Service as threatened
or endangered.

9 State Endangered @A species listed on the official endangeredfwilidli that the NJDEP
promulgates pursuant to the Endangered and Nongame Species of Wildlife Conservation Act of
1973 (ENSCA).

9 State Threatened B)Aspeci es designated as O0threatened
species that the NJDEP promulgatasyeant to ENSCA.

1 Special Concern (S3) §)ongame wildlife that are considered by the NJDEP to be species of
special concern as determined by a panel of experts or S3 according to NatureServe
methodology

1 Suitable (19 Meets minimum habitat suitabifiéguirements.

A Highlands Conservation Rank index was also assigned to each species occurrence based upon how critical
the Highlands Region is to the continued existence of the species within the state. Following are the
Highlands Conservation Ranks thate used:
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1 CiriticallySignifican{3) o If habitats in the Highlands Region were lost, that species would not
exist in the state.

1 Significan2)0Hi ghl ands Region habitats play a signi
state.

1 Low Significancél)dHi ghl and Regi on habitats do not pl a
existence in the state.

Critical Wildlife Habitat in the Highlands Region is the acreage of rare, threatened and endangered species
habitat (Landscape Rank 2 through 5 in thgePvation Area; Landscape Rank 3 through 5, and Rank 2 with

a Highlands Conservation Rank of 2 or 3 in the PI
approximately 860,000 acres, there are approximately 522,067 acres (or 61% of that Regitioh as

habitat for rare, threatened, or endangered species.

Significant Natural Areas are those Natural Heritage Program (NHP) Priority Sites within the Highlands
Region that are regionally significant due either to the presence of rare ereehglang species or unusual

or exemplary natural ecological communities. The Highlands Council reviewed Priority Site boundaries using
2002 color orthophotography and the 2002 Land Use/Land Cover data to identify land use and land cover
within and adjant to NHP delineated Priority Sites. Where land use or land cover indicated a habitat
disturbance or feature constraint, boundary lines were revised. Final revised boundaries of Priority Sites were
identified as Highlands Significant Natural AreasHitiands Council may add Significant Natural Areas

over time based on additional field survey results.

Vernal pools are unique ecosystems that:

9 Provide critical breeding habitat for a variety of amphibian and invertebrate species;

1 Contribute significantito local biodiversity by supporting plants, animals, and invertebrates that
would otherwise not occur in the landscape; and

1 Contribute significant amounts of food to adjacent habitats.

Protecting vernal pools and adjacent habitat is important for magneaiological integrity and providing
amphibian and invertebrate breeding habitat. Lands adjoining vernal pools are also important to protect the
ecological integrity of these sites and provide for the life requisites of amphibians during thenfireeding a
non-breeding season. Because of their complicated lifecycle, many amphibian species require open access tc
both terrestrial and aquatic environments. Because some salamanders (such as the Jefferson salamandel
which is known to occur in the Highlandgi®n and is a State Species of Concern) appear to move farther

from ponds, occasionally in excess of 1,900 feet, an even larger protected area or buffer zone around vernal
pools would be necessary to protect these species. The HigM&wetablished buffer of 1,000 feet
surrounding each vernal pool.

For projects in the Highlands Preservation Alefmitions for endangered species, threatened species, and
rare species in NJDEP Preservation Area rules at N.J.A.TC47:38

Glen Gardnercontains4873 acres of Critical Wildlife abitat suitable to support populations of rare,
threatened, and endangered species, as depiiteratd2 This includesabitatthat suppogt

. Landscape
Species Rank
_Barred Owl 3
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. Landscape
Species Rank
Cooper's Hawk 3
Longtail Salamander 3
Wood Turtle 3
Bobcat 4
Bog Turtle 5

Source: NJ Highlands Council

Glen Gardnecontains ndignificant Natural Area($he Boroughincludeso vernal pool®r vernal pool
protection buffers
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Land Preservation and Stewardship

Highlands Preserved._ands

The Highlands RMP and tHeand Preservation and Stewardship TechdiesdriReplooiv the Highlands

Council evaluated the status of land preservation in the Highlands TRegeshnical report records the

public and private resources thawjgle existing recreation and preserved lands for the Highlands Region.

This inventory presents a catalog of the public and private land and water areas that have been preserved for
conservation and recreationapepresently protected as open space andatéon facilities. The inventory

considers significant recreation and conservation resources in the Highlands Region including:

9 Public and private land and water areas available for active and passive recreation;

1 Public and private land and water areastained as conservation areas dedicated to the
preservation of natural and cultural resources;

1 Lands that provide access to inland water bodies; and

9 Other public or private lands that may not be directly accessible to the public but that enhance

the op@& space system in the Highlands Region.

The inventory also includes preserved farmland in the Highlands Region, whichisyeotesatyiable for
public access except where used as part-tduagin.

Since thgreserved landata were acquired frammerous sourcesmdmeasured at different scales, there

may be discrepancies in the attribution of some sections of preserved open space or preserved farmland.
Additionally, certain assumptions were made in the creation of the figures. After aeadyazighie data

the following statistics represent the status of open space and preserved farmland in the 859,358 acre
Highlands Region.

Highlands Land Use/Land Cover of Preserved Landdy Acres

Of the total of273,45%cres of open space and farmlamavn to be preservéa the Highlands Regias

of 2007 30,259 acres are in agriculture, 172,099 acres are forested, 19,860 acres are water bodies, 39,980 acr
are wetland4.0,461 acres are classified as urban, and 800 acres are barren. Urbaddardhiegbries

such as, buildings on open space, parking lots, military installations, county facilities, transportation,
communication and utilities facilities, and cemeteries. Barren land includes bare exposed rock, rock slides,
and disturbed lands. @He 273,457 acres, 185,385 acres are in the Preservation Area and the remaining
88,072 acres are located in the Planning Area. NJDEP 2002 and 2004 Land Use/Land Cover data were used
to determine these statistics.

Ownership of Highlands Preserved Landdy Acres

Of thetotal of 273,87 acres opreservedpen spacandpreserved farmland the Highlands Region as of

2007 9,281acres are in federal ownership, 107,837 acres are in State ownership, 32,619 acres are in county
ownership, 34,076 acres amnimicipal ownership, 33,763 are preserved farmland, 10,005 acres in nonprofit
owner ship, and 45,819 are watershed | andsthe See t
Land Preservation and Stewardship TechhipgbRepodti x nA,s d&Hieglelraed Landso.

Glen Gardnerhas reviewed the municipal data provided by the Highlands Council and updated the
information as necessary, in support of the municipaiobtiijsrocess and this ERI. The municipality
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contains123.6total acres ofHighlands Preserved Lands depictedh Figurel3. Farms are depicted
Figure21 in the Agricultural Resources sectidiere are no preserved farms in Glen Gardridrs
includes the following lands:

*Preserved Land Category Acres
Preserved Farmland 0
Preserved Open Space
Federal 0
State 305
County 0
Municipal 93.1
Non-profit and Authorities 0
Conservation Easements (where known) 0
Total Preserved Lands 1236

SourceéNlJ Highlands Council

As part of Module 1 of Basic Plan Conformance, Gédn@r Borough began the process of securing the
most accurate data available concerning preserved open space and farmland. Appendix A provides a map
delineating the parcels identified in Module 1 as prekardad Glen Gardner Borough.

Conservation Riority Areas

In addition to inventorying existing recreation and open space properties, the Highlands Council seeks to
identify additional lands in the Region that should be protected in order to preserve their ecological and water
supply value. To detema these priority areas for land preservation, the Highlands Council used the results

of the Resource Assessment to identify those lands within the Highlands Region which have the highest
ecological resource values. These values are based upon aaombiB@tecological indicators which

measure the quantity and quality of the following regional resource values: forests, watershed condition,
critical habitat, prime ground water recharge areas, open waters and riparian areas, and steep slopes. The
resouces are not weighted, but rather are scored as an additive process (i.e., an area containing three
resources would receive a score of three).

The Conservation Priority Aredisplays a scale of the relative value of these resources in order to provide an
initial prioritization mechanism for future land preservation activities in the Highlands Region that is
consistent with the resource protection goals dRie Because the priority system is-&Sed, it is
possible to use the same data layerdénedif combinations, and to ascertain which resources resulted in a
score for any area of land. The highest value areas contained a maximum of 31 criteria/ifticators.
ConservatiorPriority Areaconsiss of priority areas established by the Highlawds @ in coordinaion

with the NJDEP Green Acres Progranmhe Highlands Counakknowledgebat municipalitiesrayhave

different mechanismdor setting priorities regardirigture land preservation activities in the Highlands
Region
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The 33 criteriased to determine the Conservation Priority Area are defined in detdibimdtReeservation
and Stewardship Technical BlpoGardnecontains297.4acres ofConservation Priority Aas@esfined by
the Highlands Council adépictedn Figurd4.
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Geology and Soils

Bedrock geology in Glen Gardner congigisarilyof gneiss and granite from the Precambrian Era, dating

back between 900 million and 1.2 billion years (New Jersey Geological Survey Information Circular, 2003).
(SeeAppendix)B Gneiss and granite are Igneous and Metamorphic Rock. Igneous rocks formed from the
cooling and hardening of molten rock. Metamorphic rocks formed through intense heating and compressing
of sedimentary, igneous and other metamorphic rocks (NJGS lofor@Gietular, 1998). Since gneiss and

granite are very hard material, they have resisted erosion and typically comprise the ridges of the Highlands
(NJ Water Supply Authority, Setting of the Raritan River -Basiiechnical Report for the Raritan Basin
Watershed Managent Project, July 2000). Igneous and metamorphic rock are generally unproductive
aquifers, except where they are fractured or weathered.

Surficial geology in Glen Gardmermapped imAppendix C The materials comprising surficial ggplo

consist of unconsolidateédiment® ver t he bedrock formations. They
They range from less than 20 feet thick to 200 feet in thick. Surficial materials affect groundwater movement
from the land surface to bedroafuifers. Moreover, they affect foundation support for buildings and
structures. Scott D. Standford and Ron W. Witte, Digital Compilation by Scott D. Standford and Maryann

C. ScottNJGS DGS93 Surficial Geology of Hunterdon County, Metad8@29.

Surficial geology in Glen Gardner consisthaffollowingmapped unitshat are described by the New
Jersey Geology Survey (DGS®urficial Geology of Hunterdon County, New Jersey, Metadata)

1 Alluvium & Consists of soils or sediments that are degdsyteunning water such as rivers, in
floodplains and channels. They can include silt, clay, sand and gravel and are as deep as 20 feet.

1 Alluvium and Colluviund Interbedded alluvium and cellum in headwater areas of valleys, as
much as 20 feet thick.

Extensive Bedrock Outcr@mHere, surficial material is generally absent.

Scattered Bedrock Outcrdurficial material that is thin and patchy.

Gneiss Colluviurd Sandy silt to silty sand with gneiss fragments that is as thick as 50 feet.
Weathered Gnei§Clayey sand to sandy clay with gneiss fragments. As much as 200 feet thick.

= =4 =4 =

The US Department of Agriculture Natural Resources Conservation Service (NRCS) website provides
detailed soils information for most locations across the country, includiaglétu©ounty, New Jersey.

This can be downloaded and analyzed using GIS (Geographic Information féemvitesy website at
http://websoilsurvey.nrcs.usda.gov/app/WebSoilSuaspy. Here, soil map units are mapped and
information on each is provided. In itslime Soil Survey Manual (Chapter 2, page 2), NRCS defines soil

map units as oOareas defined and named the same in
both. Each map unit differs in some respect from all others in a survey area and is uniquely identified on a
soil map. Each individual area on the mapétireeation S o i | map units in Glen Gal

table below and mappedAdippernid D.
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Map Unit Symbol | Map Unit Name

CakB Califon loam, 3 to 8 percent slopes

CanBb Califon gravelly loam, O to 8 percent slopes, very stony

CoaA Cokesbury loam, 0 to 3 percent slopes

FNAT Fluvaguents and Udifluvents, 0 to 3 percent slopes, figdiosned
FmhAt Fluvaguents, loamy, 0 to 3 percent slopes, frequently flooded
GkaoB Gladstone gravelly loam, 3 to 8 percent slopes

GkaoC2 Gladstone gravelly loam, 8 to 15 percent slopes, eroded
GkaoD Gladstone gravelly loam 15 to 25 percent slopes

GKAPCC Gladstone and Parker soils, 8 to 15 percent slopes, extremely stony
PHG Pits, sand and gravel

ParC Parker cobbly loam, 3 to 15 percent slopes

ParD Parker cobbly loam, 15 to 25 percent slopes

ParEe Parker cobbly loam, 18 to 40 percent slopesetir stony

Water Water

Source: USDA Natural Resources Conservation Service

Knowing the characteristics oflsis veryuseful for land use planning purposes. For instanmtace water
runoff potential and soil erodibility are important charaderistirecognize.Class A soils have high

infiltration and lower surface water runoff capacity.

Class D soils exhibit high runoff potential and low

infiltration capacity. Generally, deep, well drained sands or gravels have high infiltration rates and lo

sur face

water

runof f

potenti al

Gl

en

Gardner 0s

(Class B). Soils along Spruce &uhtributariebave somewhat lower infiltration and high runoff capacity
(Class C). (Séependix E For soils assigned two classes, the first is for drained areas and the second for

undrained areas.

Hydrologic Soil Grouping

Explanation

A

High infiltration rates and low runoff potential when thoroughly
Deep, well drained to excessively draing$ sanal gravelly sands.

Moderate infiltration rate@ghen thoroughly wetDeep and moderate
deep, moderately well and well drained witits moderately fini
texture to moderately coarse texture.

Slow infiltration rates when thoroughly wet. Sititslayers impedin
downward movement of water or soils with moderately fine g
texture.

Very slow infiltration rate (high runoff potential) when thoroughly
These are clays with a high shsinkll potential, soils with a hi
water table,adls with a claypan or clay layer at or near the surfa(
soils that are shallow over nearly impervious material.

Source: USDA NRCS Soil Datad#0195 Hunterdon County, NJ.

Soil erodibility is influenced bgdtors such as soil particle sizmeslpermeability and ground cover. In
Glen Gardner, most soils are either highly erodible or potentially highly erodibMppédSdie )= The
natural tendency of these soils to erode can be exacerbated by human activities, if not properlgcaddressed a

managed.
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Water Resources Availability

The availability of water for human use is a critical factor in determining the capacity for growth and

continued economic vitality for both existing development and agriculture within and outside the Highlands
Regon. The availability of water for ecological purposes is critical to sustaining the aquatic ecosystems of
streams, ponds and lak&e Highlands RMP providedlat Water Availability analy&is identifying the

guantity of available water resourcekdmnegion, which is used to identify areas where water resoyrces are

or are not sufficient to support existing human and ecological uses, and to support future uses.

TheNet Water Availability analysisaminestream base flows as a surrogate for sadg&inability because
the protection of base flow is critical to maintaining healthy aquatic ecosystems ciing jpaitle
surface water sulpgs, particularly during periods of drougBiveruse of water can reduce base flows,
impair ecological fgtion and integrity, and reduce the reliability of potable water supplies.

The Highlands Council selected the Low Flow Mérgi) methodfor this analysisyhich considerthe
severity and duration of low flows as a reasonable surrogate for ecoslystataraupply impact3.he

Low Flow Margin yields a value caiedund Water Capacigxpresseth million gallons per d&iiGD),

for each HUC14 subwatershethe HUC14 subwatersheahich generally is between 10 and 20 square
mileswas selected tee smallest drainage area available for application of the method.

A key issue for water availability is to vel&gntthe estimated Ground Water Capacity should be made
oavailablé for both current and future human uses, factorintpémature of thenvironmental resources
and conservation objectives of the RMig respective zone goalsLahd Use Capability Maprhe
resulting quantity, defineas Ground Water Availabilitymust be conservative and sensitivevatived
ecological needs within ttregion, among other factors.In  more ecologically sensitve HUC14
subwatershedthis amounshould be limiteth orderto protect aquatic ecosystems and the related terrestrial
ecosystemsThe RMP set&round WaterAvailability thresholds o%4 5% and 206 percenfor Protection

Zone, Conservation Zone and Existing Community Zone, respegilusly 10% availability threshold
dedicatednlyfor agricultural usés the Conservation Zon&henGround Water Capacity multiplied by

the appropriatéhrestold, Ground Water Availability is derived.

Ground Water Availability £5found Water Capacityo Water Availability Threshpld

After Ground Water Availability has been calcullie@mount of wateurrently being usedustfactored

in, as this will racte the amount remaining for future uses. A significamintof water use is either
consumptive (not returned as recharge) or depletive (exported out of the watershed). Both consumptive and
depletive water uses reduce the amount of water availakkitolsuman activity and the integrity of water
resourcesThe RMP calculatedaximum monthlgonsumptive and depletive tisst are not supported by

reservoir storage or safe yidlmseach HUC14. Wastewatkscharges were identified and estimated to
account forreturnsto the subwatershed. When consumptive and depletive demands are subtracted from
Ground Water Availability, the remainder is called Net Water Availabiigyformula folNet Water
Availability is as follows

Net Water Availability (GroundWater Availabilityy (Consumptive/Depletive Water Use)

Where Net Water Availability is positive, it is assumed there is water available beyond exidinthtemand
availability must not be exceeded, so that new deficits are avoided iaréheVWiiere Net Water
Avalilability is negative, existing uses are exceeding sustainablarsipglissbwatershed is deertebte
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a Current Deficit Area.In addition, maintenance of stream flows within any HUC14 subwatersheds
upstream of a Current Daf Area is necessary without further impairing the ecological health of the stream.
These areaslassified as Existing Constrained Afeag theiGGround Water Availabilitiireshold adjusted

to 5% more than the existing consumptive/depletive ufes defaulthreshold for the Zone, whichever is
lower Where water resourca®stressed, additional planning and mitigation is necessary.

The NetWater Availabilityrigurel5 depicts net water availability for Highlands subwatersi@da
Gardneris located withinthree different subwatershedsas depictedin Figure3. Of those three
subwatershedall are calculated to be in defieis indicated by a negative value for volume of net water
availability

HUC 14 Subwatersheds HUC 14 SW Name Net Water Availability (MGD)
02030105020010 Spruce Run (above Glen Gardner) -0.0805862
02030105020020 Spruce Run (Reseiwvto Glen Gardner) -0.0479741
02040105160040 Musconetcong R (75d 00m to Rt 31| -0.0679956

Source: NJ Highlands Council
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Prime Ground Water Reharge Areas

In the hydrologic cycle, when precipitation occurs over the land surface a majority of it will be returned back

to the atmosphere through evaporatiomeof it will flow over the surface in a process known as overland

flow or runoff, to lakes and other open water bodies whien flow into streams and eventually to the

ocean where the cycle begins again. A small percentage of precipitation that reaches the land surface will find
its way into the subsurface in a process known as infiltrédtioere infiltration reaches the water table, it is
considered ground water recharge, and the overlying land areas are classified as ground water recharge area
Ground water recharge areas can be defined as locations within a drainage basin wdleggcateteor
ecological, geological and hydrogeological factors are conducive to infiltration of water from the surface into
the subsurface. The factors that determine recharge potential are:

1 Precipitation: The primary meteorological factor controllingtration. The amount of
precipitation and its characteristics such as intensity and duration control the overall volume of water
that is available for infiltration.

1 Evapotranspiration The combined evaporation from streams, open water bodies and land
surfaces, and transpiration from plar@g.all the precipitation that falls within a drainage basin, a
majority will be returned back to the atmosphere as evapotranspiration. Evapotranspiration rates are
controlled by a combination pfeteorological famts such as temperature, relative humidity and
wind speed, and ecological factors such as type of vegetation, soil type and the size and volume of a
water body.

1 Anthropogenic: Development and land ufseetors such as thextent of urbanization, suburban
areas, industrial zones, the presence of sewer service areas, public and private water supply wells,
reservoirs, and septic system densities, cultural and historical and agricultural activities.
Anthropogenic factors are the primary-naeorological famt affecting infiltration.

1 Ecological factors include the types of vegetation, the density of forested areas, wetlands, vernal
pools, critical habitat and riparian buffer zones.

1 Geological factors include soil type and characteristics, depth to bedrdcktype and its
characteristics, rock outcroppings, faulting, and topography.

1 Hydrogeological factors include depth to ground water, soil permeability, rock type porosity, the
presence or absence of fractures and wellhead protection areas.

Once into thesubsurface, the infiltrated water under the pull of gravity will move down through the soil root
zone to zones of saturation to become ground water. A portion of this ground water will become ground
water runoff or ground water base flow which is gravaibel that migrates horizontally along zones of lower
permeability soil or along the 4@@tirock interface and more quickly exits the drainage basin as stream flow.
Some ground water will move further downward to enter an aquifer system where gethasa water

supply resource, or will eventually migrate to surface waters and again exit the drainage basin as stream flow.

The Highlands Council defines Prime Ground Water Recharge Areas as those lands within a HUC14
subwatershed that most efficigrtovide 40 percent of total drought recharge volume for that HUC14
subwatershed, as defined using a-8S&nalysis available based upon the 2002 land use/land cover and
19641966 drought of record precipitation.

Prime Ground Water Recharge Areas arstandl alone features, but instead are totally interrelated to local
anthropogenic, ecological, geological and -ggdtogical conditions which function as constraints that
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control the degree of infiltration and hence the volume of water that is reithgrgedd water base flow
and aquifer systems. Changes in anthropogenic factors, particularly land use, greatly affect the degree of
infiltration and water quality within a ground water recharge area by changing the ecological, geological and

hydrogeolmical constraining factors. These changes can be controlled through the land development
regulatory process.

Glen Gardnecontains364.2acref Prime Ground Water Recharge Areas as dejpitignlird6.
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Water Quality

Water quality affects drinkingter, recreation, ecosystems, and aesthetic beauty. The moslyctmuanabn
parameters thandicae poor surface and ground water quality are fecal coliform bacteria, phosphorus,
temperature, arsenic, and nitrateogen These and other contaminants egher cause health risks if
ingested or harm native biota, resulting iratiainment of designated water uses for the water body.

Water quality imfluencedy the type and intensity of land use adjacent to and upstream of the water body.
Pollutantsare contributed to the environment from a wide variety of nonpoint sources (NPS) including
human development (through stormwater and residential runoff, septic systems, fertilizer applications on
lawns and Brownfields or contaminated sites), domesti@paiive animals, agricultural practices (crop
farming, livestock, and manure applications), and wildlife (large populations). Pollutants from these sources
can reach water bodies directly, through overland runoff, or through stormwater conveyasc® datilitie

sources also exist, primarily wastewater treatment plants serving communities or industrial facilities. Each
potential source will respond to one or more management strategies designed to eliminate or reduce that
source of pollution. Each managetrsrategy has one or more entities that can take lead responsibility to
effect the strategy. Various funding sources are available to assist in accomplishing the management strategies

Section 303(d) of the Federal Water Pollution Control Act (33 WB%$3Cc)), commonly known as the

Cl ean Water Act, requires states to identify 01l my
supported. Known as the 303(d) list, this list identifies the name of the water body and the pollutant or
pollutans causing the water body to be listed as impaired. Section 305(b) of the Clean Water Act also requires
states to periodically assess and report on the overall quality of their waters. With guidance from USEPA, in
2002 the NJDEP integrated the 303(d) repitht the 305(b) report into one report titled the New Jersey

Water Quality Monitoring and Assessment Report (Integrated Report).

The 200antegratedreport identifies river segments and lakes of attainmesnttobf severdesignated

uses. Desighatedsés include Aquatic Life (general), Aquatic Life (trout), Primary Contact Recreation,
Secondary Contact Recreation, Drinking Water Supply, Agricultural Water Supply, Industrial Water Supply,
Shellfish Harvest, and Fish Consumption. The Integratedtigtdisttainment of HUC14s of designated

uses based on six categories as follows:

9 Sublist 1: The designated use is assessed and attained AND all other designated uses in the
assessment unit are assessed and attained. (Note: The fish consumption wsedifondhis
determination based on USEPA guidance).

9 Sublist 2: The designated use is assessed and attained BUT one or more desighated uses in the
assessment unit are not attained and/or there is insufficient information to make a determination.

1 Sublist3: Insufficient or no data are available to determine if the designated use is attained.

9 Sublist 4: The designated use is not attained or is threatened; however, development of a TMDL
(Total Maximum Daily Loa@) not required for one of the followings@as:

a. A TMDL has been completed for the pollutant causingtamment.

b. Other enforceable pollution control requirements are reasonably expected to result in the
conformance with the applicable water quality standard(s) in the near future anddteddesig
use will be attained.

c. Nonrattai nment is caused by somet hsuamngsnatirgher t h
conditions
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1 Sublist 5: The designated use is not attained. The waterbody is impaired or threatened for the
designated use by alptant(s), and requires a TMDL.
1 N/A: Designated use does not apply

Sublist 4and Sublist 5 indicate that a wdtedy is not attaining the designated Tise.Water Resource
Technical ReporVolume 1: Watershedand Quality Appendix B contaia table ofDesignated Use
attainment in the Highlands Region, and Appendix D of the Technical Report displays the Spatial Extent of
Designated Uses.

The 2006 Integrated Report also categ Impaired Waters by HUC14. The List of Impaired Waters
identifies the pameters that a HUC14 does not attain with Priority Ranking from high to low. Parameters
listed include metals, nutrients, pathogensAppendix E of th&Vater Resource Technical Report Volume

1: Watersheds and Quaiitgntifies the spatial extenfpafameters not meeting water quality standards.

Section 303(d) of the Clean Water Act requires TMDLs to be developed for water bodies that cannot meet
surface water quality standards after the implementation of tecbaskmeffluent limitations. A TMDL

defines the pollutant load that a water body can assimilate without causing violations of water quality
standards, and allocates the loading between contributing point sources and source categories. It is a
mechanism for identifying all contributors twfasce water quality impacts and setting pollutant load
reduction goals to meet surface water quality standards. TMDLs may also be established to help maintain or
i mprove water quality in waters that aA€7tHdt i mpa
(Water Quality Management Planning rules).RMtefigurelmpaired Waters Overall Assessment by HUC 14
displays the status of designated uses for waterbodies by the subwatersheds (HUC14) within the Highlands
Region.Water Resource TechhiBaport Volume 1: Watersheds and Quafipendix H outlines TMDLs

that have been established by NJDEP divided by Watershed Management Areas.

The Water Resource Technical Report Volume 1: Watersheds and(@upadindix H) list th@MDLs
have been deloped forFecal Colifom in threeHUC 14s located iBlen Gardner Additional information
is located at the NJDEP TMDL Documents (located at
http://www.state.nj.us/dep/watershedmgt/tmdl.htm

Appendix B in the Water Resource Technical Report Volume 1
(http://www.highlands.state.nj.us/njhhighlands/master/tr_water_res_vol) inoilidesa table that lisé

Designated Use Support status by HUC14 subwatershed and is organized by Watershed Management Areas
(WMA). This table identifies HUC14s dgad,lin columns, the use and HUC14 attainment status for each

use.

The individual pollatts responsible for theon-attainment of the designated uses in Appendix B are

identified i n NJDEPGOGs I ntegrated Wat er Qual it
(http://www.nj.gov/dep/wms/bwqgsa/2006IntegtedReport.pdif Appendi x B 0303 (d) L i
Wat erbodies with Priority Ranking. 6 This 1i st i s
Opol | utbavm® wmk 60t oxi c unknowndé is used when the po

Appendix H of the Highlands Council Water Resourcechifieal Report Volume 1
(http://www.highlands.state.nj.us/njhighlands/master/tr_water_res_vol) ligetitifies TMDLs that ar
established within the Highlands Region. Appendix H is organized by WMA and within each WMP the
report is organized by parameter (e.g., fecatrmplgbosphorus, temperature, etc).
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Information regarding designated use status, pollutants responsibfeatainment, and TMDL status is
summarized ithe table below for Glen Gardner Borough regarding the HUC14 subwatersheds that are
located entirely or partially within the municipalgn Gardner hathiree HUC 14s identified in the table

and depi@d inFigure7

HUC 14s in the Designated Used\ ot Attained ParametersN ot
Municipality TMDL(s) and SublistH Attained
Fecal Coliform
02040105160040 | with 93% reduction Sublist 4a foPrimary Recreatior NA
02030105020010 | Fecal Colifornwith | Sublist Sor Aquatic LifeTrout Temperature

53% reduction

Sublist 5 foAquatic Life, Trout
Support Sublist 4a for Primary

02030105020020 | Fecal Colifornwith | Recreation
53% reduction Pollutant Unknown

SourcBtJ HighlandSouncil
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Wellhead Protection

Residents oElen Gardnerely on ground water supplies gsilaarysource of drinking wateA primary

goal & Glen Gardner isotprotect the health, safety and welfaBoobughresidents and to ensure a supply

of safe andhealthfuldrinking water and the protection of the ground water resources that provide water to
potable water supply wells

Achieving ttg goal requires the establishment of eh&dellProtection Ordinance. An effective Wad
Protection Ordinancestablishe§Velhead Protection Areas (WHPAsgaround public communityells,

defined as public water supply wells serving at lesatvitfeconnections used by yeaunnd residents
regularly seimng at least 2year round residensnd norcommunity water supply wells definegadic

water supply wells that are not public community wells and regularly service-aideadu@ls for aeast

60-days in any given calendar y®dHPASs aranapped areas that delineate the horizontal extent of ground
water captured by pumping at a specific r@tece a well is located on the New Jersey Department of
Environment al P r o tremationigstemddatabdze, a WiHRApPapped basedupon time

of travel, which is the amount of time it will take for ground water to flow to the well. In New Jersey, well
head protection ordinances use three tiers based ugeara®ear and tear tine of travel.

1 Tier 1is a twyear time of travéd reflect the potential for bacterial and viral contaminant movement.
1

Tier 2 is equivalent to a fiyear time of travel based ugdonitations on technological options for
preventing londjved contaminas from reaching a well without interfering with well function.

9 Tier 3 is equivalent to a twelwgar time of travethe longest times of travel customarily seen in New
Jersey for plumes of leliged contaminants.

Glen GardneincludesPublic CommunityVater Supplyvellsfor which WellheadProtection Areas have
been delineateds depictenh Figura8
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Septic System Yield

Septic systemieldis used aa methodfor minimizing the potential for contamination of ground water.
Discharges to ground wateym septic systentgve the potential to damage the quality of aquifers, reducing
their utilty as drinking water supplie¥hey also can damage surface water quality, through the flow of
contaminated ground water to natdiatharge pointsuchas spngs, seeps or stream basefl@gcause
septic systemareclosely associated with thepoint source effects of naewered developmengptc
systenyield isa usefuindicator of the potentiahpacts tground water qualityProtection of ground ater
gualityrequires appropriate septic sysygeidsto ensure that futurdevelopmentitilizing septic systems
provide for sufficient dilution of effluent discharges.

To this end, th&RMP outlinesa methodology for computing appropriate septic sysédds within the

Planning Area portion @'municipality. Within the Preservation Arg@rtion, NJDEPestablishes specific

regulatory approaches &aptic systemapplicable to Major Highlands Developniiecitiding an objective

of nondegradation for gund wagr regarding new septic systetMsJ DEP Hi ghl anhhwd r egu
establishedeptic system densitiek one unit per88acres and 25acre for forested and neforested
Preservation Area lands, respectivEye HighlandsRMP adopts thesstandrdsas welfor application to

Major Highlands Developmemt the Preservation AreaGlen Gardner in its entirety falls within the
Preservation Areatherefore,for all Major Highlands Developmenke NJDEP Highlands regulations
governing septic systelansities apypl

For application to on-Major Highlands Developments in the Preservation,AheaHighland€ounci | 6 s
methodologyapplies. This methodologglies upon a number of different modeling approaches and
analytical techniques that estimateeastibwatershed scale: 1) annual kirgugund water recharge rale; 2

septic system density required for sufficient septic system effluent dilutB)rararedtimate dhe total

number of allowable septic system units (septic system yieldg¥edgable land within eadland Use
Capability zone in the municipality. For application to noMajor Highlands Development in the
Preservation Area, the same methodology applies but only at the projéatscalgtic system vyield is
calculated within theéservation Area.

Target Nitrate Concentrations

Computing appropriate septic system dengitigsressetting targatitrate concentrations in ground water

at the subwatershed scaNitrate serves aa targetndicator contaminamot onlyfor septic sstemsput

alsoas a surrogate for other contaminants of cotitarican affeqround water qualitNitrates are stable

in ground water, can travel lodigtances within the septic system plume, are a commonly measured
contaminant with inexpensigamping, and have been shown to have a good association with other
contaminants (i.e., whehe other contaminants are found, nitrate levels tenddieused above natural
levels). The Highlands Council has established the following target nitrateattonsein each of the
following Land Use Capability zones:

Existing Community Zone: 2 mg/L (used on a cadg-case basis, only)
Conservation Zone 1.87 mg/L
Protection Zone 0.72 mg/L

Septic System Density

From a water quality protection perfipec appropriate septic system density is necessary for ensuring that
over a regional planning area, septic system effluent does not produce median nitrate concentrations in
ground water that exceed a specific target nitrate concent@ptio systerdensiy essentially estimates
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the area required provide enoughatural recharghat will diluteseptic system efflueiotthe targenitrate
concentration.

To calculateppropriate septic system dendity RMP utilizeshe TrelaDouglas nitrate dition model

factoring in thetarget nitrate concentrations, septic system nitrate loads, and eatimaaédirought

recharge ratesAn nu a | recharge is calcul at e &2 inathodevehicth s ubw
usedocal climatesoiltype, andand cover characteristics to estimate annual ground water recharge. In order

to be protective of ground water quality, New Jersey drought of record wapreskctéatreme climatic
conditions.With theconversion factors @45 and 94.3 included, threlaDouglasequation (shown below)

can be used to calculate the unique Protection Zone and Conservation Zone septic system density within
each subwatershed:

Protection Z&eptic System Density (acres) = 245 + (HUC14 annual drought chdsdrge rate in in
Conservation Zaeatic System Density (acres) = 94.3 + (HUC14 annual drought recharge rate in inches)

Glen Gardners located within subwatersheds depiotéiyur®. The estimated drought recharge ratets
resultingProtection Zone and Consetiga Zoneseptic system densities are shown in the following table
The septic system density is computed by using the drought recharge rate irDieglerelaquation, as
previously explained

Drought Septic System Density
HUC 14 HUC 14 Subwatershed Rechage (acres/unit)
Subwatersheds Name Rate Protection | Conservation
(incheslyear) Zone Zone
02030105020010 Spruce Run
(above Glen Gardner) 11.0 223 8.6
02030105020020 Spruce Run
(Reservior to Glen Gardne 113 216 8.3
02040105160040 Musconetcong R
(75d 00m to Rt 31) 9.4 26.1 101

Septic Systenvield

Following computation of an appropriate septic system density, the number of additional allowable septic
systemén theproject sitas calculatedbased upon the existing developable land Boedhe calculation of

septic system yielthetdevelopable land area consists of two general classes: undeveloped parcels and over
sized(underdeveloped)arcels. Assuming they have sufficient land area lattesparcels have the

potential to accommodada additional septicstgmif subdivided.When the amount of developable land is

divided by the septic system density (while respecting the unique septic system density and recharge in each
subwatershed and each Land Use Capability Zone), the deptigigyd is computed.
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Agricultural Resources

The Highlands RMP and tHeustainable Agriculture TechnicaleReyoet the Agricultural Resource Area
(ARA) and the resource values used to define the ARA.ARA consists of thesareas of the most
concentrated contiguousagricultural uses, using Important Farmland Soils as a critical factor in the
Highlands Region

A healthy agricultural environment and an agricultural land base are rtecgseargte londerm
sustainability of agricultural resegrand the viability of the agricultural industry in the Highlands. Region
The Highlands RMP promotes preservation in the ARA and limiggrioaltural uses within the ARA to

those that support the preservatiorfaniland, avoid conflicts with agriotdt maintain and enhance the
sustainability and continued viability of the agricultural industry, prggedantFarmland &ils, and meet
resource management and protection requirements of the RMP. Where it is not feasible to preserve
agricultural largdwithin the ARA by such methods as fee simple acquisition, easement acquisition, or a TDR
Program,the Highlands RMP requir@sandatoryclustering for residential development in an ARA.
Clustering is mandatory for residential development within thee§BRiless of the underlying Land Use
Capability Zone. However, the majority of the ARA is within the Conservation Zone and the Conservation
Environmentally Constrained SZdmne.

In order to identify critical agricultural lands in the Highlands Régidtighlands Council examined the

Regionds agricul tural resources and evaluated th
Hi ghl ands Regi on. The Counci l then wutilized the
identify ttet Regi onds most i mportant agricultural resou

include Important Farmland Soils; the extent of lands adjoining a farm that are in agricultural use; and
concentrations of existing preserved farmland. An examipnétthese factors permitted the Highlands

Council to spatially delineate areas in the Highlands Region, with a prevalence of active farms to develop the
ARA. The categories mapped within the ARA are defined below.

Preserved Farmland

The New JrseyDepatment of Agriculture (NJDA)XXate AgricultureDevelopmenCommittee (SADC)
Farmland Preservation Program provides spatial files to the Highlands Council, which include farms that are
preserved, farms that have final approval from the SADC, and farntbeiedgrt year easement program.

All Agricultural Uses

All agricultural uses were derived from the NJDEP P08 Land Use/Land Cover spatial files. Files
are appended and recoded to the Highlands 13 land use categories by the Walton Center for Remote
Sensing & Spatial Analysis (CRSSA), Rutgers University.

Important Farmland Soils and Soil Quality

The Highlands RMP considéne four soil types dfrime, Statewide Importance, Unique, and Locally
Important soils as Important Farmland Soils which aielcegricultural resources of the Highlands

Region. The primary factor used in determining important farmland is soil quality, which is measured
based on land capability classes, important farmland classes, and soil productivity rating. Soil data are
prepared by thé&nited SatesDepartment ofAgriculture (USDA)Natural Resources Conservation
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Service (NRCS) and are used as the reference to identify soil quality. Usually a percentage figure for eact
of these four soil categories is calculated for tine famm targeted for preservation.

Prime farmland soil has the best combination of physical and chemical characteristics for producing food,
feed, forage, fiber, and oilseed crops. It has the soil quality, growing season, and moisture supply needed to
produce high yields of crops when treated and managed according to acceptable farming methods. Prime
farmland soils are not excessively erodible or saturated with water for a long period of time, and they either
do not flood frequently or are protected fiftonding.

Farmland ofStatewidémportance soils are similar to Prime farmland soils and produce high yields of crops
when treated and managed according to acceptable farming methods. This soil may support yields as high as
Prime farmland if conditionseafavorable. Farmland of Ldgdimportart soils include those soils that are

not Prime or Statewide Importance and are used for the production of high value food, fiber, or horticultural
crops.

Unique farmland soilsre soils used for special crops (fgcleranberries in the New Jersey Pinelands).
Unique soils are determined on a statewide basis by the State Soil Conservation Committee. Locally
Important soils are generally defined through county ranking processes, rather than by the NRCS.

The USDA, NRG, Sail Survey Geographic (SSURGO) Datdbagarmland soil quality including Prime,
Statewide, Unique, and Locally Important farmland sails be found at the following link:
http://soildatamart.nrcs.usda.gov/ISSURGOMetadata.aspx

Agricultural Priority Areas

In order to determine the priority areas for farmland preservation, the Highlands Council, in coordination
with the NJDA andhe SADC, utilized the results of the agricultural resassessment to identify those
lands within the Highlands Regibrat have the highest agricultural resowalaes. The Agricultural
Priority Area (APA) displays the relative value of these agricultural resources in order to provide a
prioritization meeanism for future farmland preservation activities in the Highlands Region. The seven
indicators used tdetermine the APA are: ARAS; Important Farmland &dilsdeveloped; Preserved
Farms; Contiguous Farms greater than 250 acres; Agricultural UsssdtQesater; 50% or greater Prime
Soils; and ¥ mile proximity to Preserved FafingLand Preservation and Stewardship Teclt@satiBeport

the seven indicators and the development of the APAAPHeonsiss of priority areas established thy t
Highlands Councih coordinaibn with the NJDA and theSADC Farmland Preservation Prografme
Highlands Counciicknowledgethat municipalitiesnay havedifferent mehanismdor setting priorities
regardinduture farmland preservation activitiehéHighlands Region.

Glen Gardnercontainsl61.1acres ofAgricultural Resource Areasd 146.1acres of Agricultural Priority
Areas as depictenh Figurd9 and Figur@0 respectively TheBoroughcontainsno Preservedrarms 83.8
acref All Agricdtural Usesand 321.4cref Important Farmland Sailss depicteth Figur@1 and Figure
22, respectively
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Historic, Cultural, and ArchaeologicaResources

The HighlandsRMP identifies protection and preservation of the historic, cultural andlagitae

resources of the Highlands as a resource protection goal. In compliance with the directive of the Highlands
Act, to assess the oO0scenic, aesthetic, cultural,
of the region, togethevith a determination of overall policies required to maintain and enhance such
resources; 6 the RMP requires every conforming murt
plan element as part of their local master plan.

From the first NativeAmerican settlements over ten thousand years ago, to the colonial period and
Revolutionary War, to the early industrial age and up to the modern day, the Highlands &ggiedleas

rich historical and cultural heritage. Many buildings, archaesitggicalins and artifacesnain. Examples
include Native American sett | e mengampmemtin Mortis®wnRa ma p o
the furnaces in Oxford, Wawayanda, Norton and Andover, the G&ma§ the mines in Ogdensburg and

Franklin, he Picatinny Arsenal, the Hibernia School Housenanyg, many other€ultural resources are

part of the character of the Highlands Region amgqgting these resourcesvil to protecting that

essential charact@ihey preserve tfi®e g i 0 n & $1d pnovideta bnk tp itsgast. They provide evidence of
significant human amhvironmental events, and they provide vital information about how the people in this
Region livedyorked and recreated.

The Highlands Region Cultural Resources Inventoryags6lifihistoric sites adiktricts within the Region

as of November 200The Inventory also lists fodational Park Servid¢ational Historic Landmarks and

70 recorded archaeological sites. The Historic and Cultural Resource Inventory includespeljies! p

listed on the State or National Register of Historic Places; 2) all properties which have bediyithbemed

for listing on the State or National Register; and 3) all properties for which a thertdistdric
Preservatio®ffice (SHPO)pinion has been issuetihe Highlands Region Historic and Cultural Resource
Inventory is a dynamic inventory anifl aut omati cally be wupdated accor o
deletions.

The Highlands Regiddistoric, Cultural, and Archaeological Resoudigadayer foiGlen Gardners of
November 2007 is depictéd Figure24. There are24 historic, cultural, andarchaeologicatesources
included Additionally, the Glen Gardner Historic District and an Archaeological Grid are shown.
Archaeological grid$ approximately .5 miles indicate the presence of archaeological sites that meet one of
the following criteria:
9 Included in the New JerseyNational Registers of Historic Places
1 Eligible for inclusiorthrough federal or state processes as administerdek ByJ Historic
Preservation Office; or
9 Identified through cultural resources survey conducted pursuant to federal or state processes as
administered by the NJ Historic Preservation Office.

The following is the list of individual sites indicat&igue23:
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Historic/Cultural/Archaeological Resource Address Status

Joseph Gardner Residence 57 Main 8ed. Eligible
3 School $eet 3 School $eet Eligible
12 Saaorium Road 12 Saeorium Road Eligible
Bell Avenue Bridge Bell Avenue over Spreikun Eligible

River

Foss Farm Cattle Barn 221 Main Street Eligible
Glen Gardner Pony Pratt Truss Bridge Mill Street over Spruce Run | | isted

Spruce Run Creek Bridge B}J]eTranSit Raritan Valley Eligible
White Hill Road Bridge ﬁ}']]gransit Raritan Valley Eligible
Glen Gardner Borough Hall Eligible
74 Main Street 74 Main Street Eligible
72 Main Street 72 Main Street Eligible
Dr. W.A.A. Hunt Grist Mill 66 Main Street Eligible
68 Main Street 68 Main Street Eligible
67 Main Street 67 Main Street Eligible
65 Main Street 65 Main Street Eligible
6 Sanatorium Road 6 Sanatorium Road Eligible
60-62 Main Street 60-62 Main Street Eligible
Glen Gardner General Store 58 Main Street Eligible
52-54 Main Street 52-54 Main Street Eligible
50 Main Street 50Main Street Eligible
47 Main Street 47 Main Street Eligible
48 Main Street 48 Main Street Eligible
Dr. Huntdés Store 46 Main Street Eligible
Glen Gardner First Presbyterian Church 2101 NJ Route 31 Eligible

Source: NJ Highlands Council
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Infrastructure

The Highlands ERI includes three sections on infrastructure (i.e., water and water utilities, and
roadway/transit), as these three elements contribute to, or are a significant basis for, thé &fighlisels
Capabilityzones. Additionally, water and wstewater utilities rely upon significant volumes of ground water

or surface water, and thus are intrinsically linked to those natural resource components for which the
Highlands RMP provides protection policidacorporation of the following three eletseimto the
Highlands ERI provides for support of RMP protection policies antelomglanning goals.

Water and Wastewater Utilities
Water Supply Utility

Future development within the Highlands Region at densities consistent with smart growthwatinciples
generallyequireaccess to public wagrpplyutilities. A Public Community Water System is a public water

system thapipeswater for human consumption to at least either 15 service connections or one that regularly
serves at least 25 yaarndresidents. They may be owaed operated by governmental entities (either as
municipal operations or utility authorities) or invastored utilitiesThese community systems, whether

their source consists of ground water or surface water withdrawaiayvenghe potential for inducing or
supporting growthThe figurePublic Community Water SystemshdaRMP represents the most current

and detailed information available on the extent of PCWS existing areas served and their associated remaining
capaity.

Glen Gardnehas Watelltility Existing Area(s) Servptbvided bythe Glen Gardner Water Department
and Hampton Borough Water DepartmefAtcording to Highlands Council data, the total acreage of the
water utility service area is 252.0 é&eeBigure4).

As part of Module 1 of Basic Plan Conformance, Glen Gardner Borough began the process of securing the
most accurate data available concerning parcels currently served by public wateAppiitidix G

provides a map delineating the paideistified in Module 1 as currently served by public water in Glen
Gardner BoroughNote: The Highlands Land Use Ordinance incorporates the Module 1 information for Public W
Wastewater Utility Supply. Additional RMP Update informatierMtedalelibgritormation for these utilities is not
required. Review of the information is a component of the Highlands Land Use Ordinance Exhibits review.]

Wastewater Supply Utility

Glen Gardnerdoes not have anyHighlands Domestic Sewerage Facilitigsxising Areas Served
Information provided by the Borough Engineer indicates that there are two private treatmenofagilities
serving Spruce Hills Condominiums and Parkside Apartraspectively.

Roadway and Transit

Futureand existinglevelopmenard redevelopmei the Highlands Region will rely on a complex network
of roads, railways and bridges and various modes of transportation, including automobile, bus, rail, truck,
bicycle and pedestrian, to carry people and move goods throughout théNRegi@us factors including
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past development patterns of inefficient land use in the Region have led to an increased dependence on
automobile travel, which has adverse impacts on natural resources and overall qualitysohd¢jgenddy

growth principts andencouragingnore efficient land usehe potential foran accessiblanulti-modal
transportation systewill increase in the Regjevhile protecton of environmentally sensitive areas be

improved

The existingransportation and trangé@ature for the Regiosuppot the Land Use Capability Zone Map
with the goal of better understanding the movement of people and goditie ehtationship of these
features to the resources and land use conditions of the Regioature and extent of thgimal and
local roadway and transit features provide a framework for evaunaiingmental resourcésat are
potentiallyaffectedby the presence of these featuBeh impactsouldinvolve habitat features that are
bisected by road or transit netikgp for exampleor habitat that surrounds these networks and should be
evaluated when planning for future development and redevelopment activities.

The RMP figure ORoad Networko presents the Highl
variousad mi ni strative boundaries within the Region.
Highlands transénd raihetwork infrastructure.

The roadway and transit networksGten Gardneare presented Figure25 and26, respectivelyCounty

Route628 enters Glen Gardner from Hampton Borough to the north and west. Here, it is called Main
Street. The County Route turns onto Hill Road where Hill Road intersects Main Streets andrhead
easterly direction into Lebanon Townshicording to Newlersey Transit, the rail line through Glen
Gardner is not an active line. There is neither commuter rail service nor freight rail service on this section of
the rail line. However, New Jersey Transit is conducting a technical study at this timeirapn extend
commuter rail service west to Phillipsburg.
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Figurel. Borough HighlandBreservation Area
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Figure2. BoroughLand Use Capability Map Zones
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Figure3. HUC 14
Boundarie
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Figured. Forest Resource Area
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Figure5. Total Forest Area
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Figure6. Forest Subwatershexd
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Figure7. Highlands Open Waters
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Figure8. Highlands Riparian Areas
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Figure9. Watershed Valsie
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