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Purpose and Scope

An EnvironmentaResource InventorieRI), sometimesalled a Natural Resoufngentory,identifiesand
depictghenaturaland culturalesources presentacommunity.Natural resources maps aegompanying

narrativepr ovi de t he basi s f oatural rasevecmpomments ancgprogdeecbaseimu ni t y
source forresource conservationl denti fying a communityd®s natur al
establishing mechanisms for their protectAsan integral component of a master plan, an ERI functions

as the basis for development of natural resources protedinances.

The purpose of the Highlands Environmental Resource InvAaidepdum-(ERFAddenduriy) to provide
a framework that supports the effortglasert-municipality hadependence Township bringits master
plan, includinghe ERI, into conformance with thRMP. The ERIAddenduris 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 requirements in thselandinance and health
codes offlasertmunicipality jhadependence TownshipAdditional modifications to the ERI will occur
durlng later stages of the Plan Conformance process to more fully address requirements-ahtheo RMP

i : icipality
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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 PreseAragoand the Planning Ared.hese boundaries
were delineated by the Legislature in the Highlands Act, and as a legislative enautireritjedteto
modification through the Conformance Process.

The fundamental distinction between the PreservatiriPlanning Areas is that municipal and county
conformance with the RMP is required in the Preservation Area and is voluntary in the Planning Area. The
Preservation Area consists of nearly 415,000 acres of the Highlands Region 859,358 acresl sn6ds locate
municipalities within the seven Highlands Counties. The lands within the Preservation Area were subject to
the immediately effective standards in the Highlands Act and are governed by rules and regulations
subsequently adopted by the NJDEP. Taerihg area consists of nearly 445,000 acres and is located in 83
municipalities. There are five municipalities located entirely within the Preservation Area, 47 municipalities
that have land in both the Preservation and Planning Areas, and 36 tiesitipalhave land only in the
Planning Area.

Through passage of the Highlands Act, the New Jersey Highlands 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 fdvehefit of its residents.

Hrsertmunicipality- jiadependence Township located withifirsertPreservation-Area—andiorPlanning Area]
{finsertFigure-numrbeth the Planning and Preservation Area (Figure 1).

Land Use Capability Map Series

The Highlands Act requires that the RMP include a land use capabdity magpmprehensive statement

of policies for planning and managing the development and use badaddupon the results of the
Council 6s resource as ssss Shm&NR reqaired thasimmland tusérgtheo wt h a |
Highlands Regioh e gui ded bapd Useh@apalBlity MEBICM) Series The LUCM Series
includescomponents necessary to protect the natural, scenic and other Highlands resources, including but
not limited to,agricultureforests, wetlands, stream corridors, steep stopksritical habitat for flora and

fauna.

The Land Use Capabiliifone mapdepictsoverlay zones to establish suthat address distinguishing
circumstances or landscape featufine 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, historic preservation, urban enterptisat zbee)nderlying base zoning

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

maps that support the RMP. TheCM Series also includes: Water AvailatMiéyy Public Community

Water SystenMap;Domestic SeweragacilitiedMap and the Septic System Yidap.
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In the Highlands Region, overlay zones will provide all levels of govefederat, (State, county and
municipal) and the public with an indication of areas where special considemajoimed 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 model was designed to
develop the overlay zonesheagth 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 constrained lands, where developmentedill be lim
(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 Consemnvatame 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 available infrastructure to support developvadet (e.g
availability, the existence of concentrated environmental resources that are easily impaired by development,
the protection of important agricultural resources).

The four sukzones represent regionally significant sensitive environmental, featorest 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 factors that may be considered
during local developmeamview and Highlands Project Reviefithe 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. Preservation Area restrictions on thencoeagxtension of public wastewater or

water supply services apply in all zones armbaeb.

ThelLand Use CapabiliBones include the following:

The Protection Zone (PZ)consists of high resource value lands that are important to maintaining water
quality, water quantity, and sensitive ecological resources and processes. Land acquisition is a priority in the
Protection Zoneand development activities will be extremeltetimany 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
delineatio of theProtection Zone

The Wildlife Management SubZone (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 Fi sh & WiflLahtd Mdnagénsent, Bvithin é¢ha Highlands Region. These areas are part of a
network of lands and waters for conservation, management, and where appropriate, restoration of fish,
wildlife, and plant resources and their habitats and permit compatibledejidliident recreational uses,

such as hunting, 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 Zame (CZ) consists of areas with significant agricultural lands and interspersed with
associated woodlands and environmental features that should be preserved when pesgifeltiNah
development activities will be limited in area and intensity thfeastructure constraints and resource

8
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protection goals. The LANDS model uses a 75 acre minimum mapping threshold for the delineation of the
Conservation Zone.

The Conservation Zoned Environmentally Constrained SukZone (CZ-EC) consists of significant
environmental features within the Conservation 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 asrvible LANDS model uses a 10 acre minimum mapping
threshold for the delineation of the Conservation Adgrevironmentally Constrained Stime.

The Existing Community Zone (ECZ) consists of areas with regionally significant concentrated
development sigiging existing communities. These areas tend to 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 compatibléheviprotection 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 & Environmentally Constrained SukZone (ECZ-EC) consists of

significant environmental features within the Existing Community Zone that should be protected from
further fragmentation. Theyese&r teo dsarrgegi occroanlt i lgaub
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 of creati

water supply and wastewater services. The LANDS model used a 2 acre minimum mapping threshold for the
delineation of the Existing Community Zértenvironmentally Constrained Siine.

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

are within 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
protectionfocus) from the lake shoreline in order to protect 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 tdikénevater quality. Thésibzone has unique

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
minimummapping threshold for the delineation of the Lake CommuniZo&eb

Pasertmunicipality iadependence Townshipcludedinsertthe- LUC Zonés]4 acres of Protection Zone
(2,836 acres in the Planning Area, 4,738 acres in the Preservatidri6Aaesgs of Wildlife Management

SubZone (all 276 acres reswii¢hin the Preservation Area), 1,810 acres of Conservatiofl Zi&acres

in the Planning Area3492 acres in the Presation Area), 2,693 acre$ Conservation Zoné
Environmentally @Gnhstrained SuBone (2,115 acres in the Planning Area, 578 acres in the Preservation
Area),341 acres of Existing Community Zone (85 acres in the Planning Area, 256 acres in the Preservation
Area) and 65 acres of Existing Community ZoBavironmentall\Constrained Sulone (55 acres in the

Planning Area, 10 acres in the Preservation Aasalllustrated ifirsert—igure—nuntbgdre 2.The

remaining LUCM Series Maps are included in their respective sections withinNle¢\ERfer Availability




Township of Independence
Highlands Environmental Resource Invenfenthefinsert-municipal-name]
Fownship-of-Independence
CONFIDENTIANDDELIBERATIVE MATERIAL

Map finsertFigurenurfBigdre 20)s described in the Water Availability Section. The Public Community

Water Systems MéipsertFigure-nur(lBigdre 31and the Domestic Sewerage Facilities [iMagrtFigure
numbdiigure 32are described in the lttéds Section.

10
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Highlands Subwatersheds

For many of the Regionds natur al r ebaseduassessnsent tot h e
evaluate resource integrity and protection needs. A watershed describes an #frem ofHaiddIwater,

above ground (e.g., rain and snownraelt) belowground (e.g. groundater) drains to thesamepoint.

Nearly all watershetrsNew Jersegre part of larger watersheds, and may range in size from a few acres to
thousandsf square miles.

Water noves through a network of drainage pathways, both underground and on the surface, and these
pathways converge into streams and rivers, which become progressiuelsizafger, higher order) as the

water moves downstream and the size of the cdmghdrainage 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
afect locations downstream. The watershed boundaries used for the analysis in the RMigivere 14
Hydrologic Units (i.e., subwatersheds or HUC14s). There are 183 HUC14 subwatersheds that are located
partially or entirely within the Highlands Region.

The finsert-municipalityJlawaship of Independendagcludes portions of, or entfigsertrum9aiUC14
subwatershedas depicteth FigurdinsertFigure-ruiiber

HUC 14 Subwatersheds HUC 14 SW Name
02040105070060 PequesR (below Bear Swamp to Trout B
02040105080020 Bear Creek
02040105090010 Pequest R (Drag Stidelow Bear Swamy
02040105090020 Pequest R (Cemetery Road to Drag Strij
02040105090030 Pequest R (Furnace Bk to Cemetery Ro;
02040105100010 Union Church Trib
02040105140010 Pohatcong Creek (above i)
02040105150100 Musconetcong R (Trout Bk to Saxton Fal
02040105160010 Muconetcong R (Hances Bk thru Trout E

*insert HUC 14 Subwater s aiRed SW
1D.02040105070060 NamBeguest R {below Bear Swamp 1
Trout BK)

lnsert HUC 14 Suybwatery InsertHUC 14 Suybwatershed - S\Bddam

1D02040105080020 Creek

Insert HUC-14-Subwatery Insert HJUC-14-Subwatershed-S\Radars

1D02040105090010 e S s S ne e
020401050909020 Peguest R {Cemetery Road to Drag St
02040105090030 PeguestR-{Furnace Bkto-CemeterhR
02040105100010 Union Church Trib
02040105140010 Pohatcong-Creek{above Rt 31)
02040105150100 Musconetcong R (Trout Bk-to Saxton F¢
02040105160010 Muconetcong R (Hances Bk thru Trout |

*Jse HUC Data-tab-in-DataTFable
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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 Region, and air filtration,
which helps to reduce the effeof global warming through carbon sequestration. Forests also serve as
habitat for animal and plant species and are critically important to maintenance of biodiversity in the
Highlands Region. In addition, properly managed, they provide an impoetaableeisource of wood
products.

Historically, forests were the predominant land cover of the Highlands. Today, more than half of the
Highlands Region consists of upland and wetland forested communities (approximately 464,200 acres or 54%
of the total ofland 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 contiguotested 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 forest tracts have a higher degree of interirest.cémegrior

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 total Highlands Region forest area is
core forest habitalt 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 for sustained 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 forest interior, increased numbel
of patches, forest patébolation, and reduced habitat area. Historical and current forest losses due to
changes in |l and development patterns and poor man
wildlife, water quality, air quality, and overall ecosystem health

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

pest species are of significant threat to the éegion f or est . An overabundance
particular, is detrimental to forest health and regeneration duelimwging.

The Highlands Council assessed the ecological integrity of forests through the examination of landscape level
charactastics at both the forest patch and subwatershed (HUC14) level, utilizing measures of forest
fragmentation, to identify where regionally significant forests are located in the Highlands Region. These are
the forests that are most suited to support dcalggrocesses. The result of this assessment is the spatial
delineation of the Forest Resource Area within the Highlands Region. The Forest Resource Area includes
high ecological value forest areas including those forested areas that exhibit thedéedstidraand 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 following indicalascontiguous forest patchexfual to or greater than 500

acres in size, an area consisting of >250 acres of core forest area greater than 300 feet from an altered edge
or areas that include >45% of mean total forest cover, and mean distance to nearest patch (HUC14 only).

13
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In additon, 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 Highlandsndlloassigned a value class to each of the 183 HUC14
subwatersheds in the Highlands Region as follows:

A High Integrity Forest Area d-pPredominantly forested, including a high proportion of forest
cover consisting of high core area, large patch sizdpandistance to nearest patch.

A Moderate Integrity Forest Aread-pPredominantly forested, 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 Area &—pPredominatly nonforested or include low values for
proportion of forest cover and patch size, or a high distance to nearest patch.

Each subwatershed within the Highlands Region was evaluated, using these indicators of forest watershed
integrity to identify forésd subwatersheds that provide important water quality benefits. The Forest
Resource Area and the Forest Integrity Indicators are used in the HRMBmolsaichieve the protection

of forest areas in the Highlands Region.

The Hasertmunicipality Jlawaship of Independencentainginsertadies 104acres ofForest Resource
Area [Use-ERI-Data-tab-in-DataJ@hl®8 acres in the Planning Area, 5,996 acres in the Preservation Area)

as depicteth FigurexXo¢4. Theflnsert-municipalityJTaawaship of Independencentaindinsert-adiéf46
acres ofTotal Fores(3,127 acres in the Planning Area, 4,519 acres in the Preservatian dep#teth

Figurexox5. The HUC14 subwatershed scores for forest integrifpn$ert-rmunicipalitppgiadependence
Townshipareoutlined in the table below, and are depintEdjurdinsert-Figure-nuhther

HUC 14

S HUC 14 SW Name Forest Integrity Score
ubwatersheds
02040105070060| Pequest R (below Bear Swamp to Trout Bk) High
02040105080020| Bear Creek High
02040105090010] Pequest R (Drag Stégelow Bear Swamp) High
02040105090020| Pequest R (Cemetery Road to Drag Strip) High
02040105090030| Pequest R (Furnace Bk to Cemetery Road) High
02040105100010| Union Church Trib High
02040105140010| Pohatcong Creek (above Rt 31) High
02040105150100 Musconetcong R (Trout Bk to Saxton Falls) High
02040105160010] Musconetcong R (Hances Bk thru Trout Bk) High
Insert HUC 14 tnsert HUC 14 Subwatershed S\Rddaes R " " tategr
Subwatershed tholowBoarSwamato et Bl :
1D0204010507006 Scotégh
Insert HUC 14 Insert HUC 14 Subwatershed-S\BddaiBecek Insert-Forest-ntegri
Subwatershed Scoktigh
1B0204010508002
lpserr HUC 14 Insert HUC - 18ubwatershed - SW - Reguest R Insert-Forestintegri
Subwatershed (Brag-Strp-below Bear Swamp) Scokéigh
1B0204010509001
02040105090020 Reguest R {Cemetery Roadto-Brag-Strip) High
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Sub%v%ferlsﬁme ds HUC 14 SW Name Forest Integrity Score
02040105090030 Pequest R (Furnace Bk to Cemetery Road| High
02040105100010 Union Church Trib High
02040105140010 Pohatcong-Creek{above Rt 31) High
02040105150100 beseopetcome D penb Dl de Deion o a g High
02040105160010 Musconetcong R (Hances BK thru Trout Bk) High
*Jse HUC Datatab-in-DataTFable
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Highlands Open Waters and RipariarAreas

Highlands Open Waters are a critical public trust resource and an essential source of drinkilNgwater for
JerseyThese waters and the associ®ligdrian Areas provide protection against floods and help to
ameliorate the affects of prolonged dhts. They are also important habitat for numerous plant and animal
species including many endangered and threatened in the State. Highlands Open Waters also provide a wealth
of agricultural, recreational and aesthetic uses for both residents andlikisjtbedping to contribute to a

vibrant regional economy.

Highlands Open Waters include all springs, wetlands, intermittent or ephemeral streams, perennial streams,
and bodies of surface water, whether natural or artificial, located wholly or pinitiathevboundaries of
the Highlands Region. Specific definitions for the various types of Highlands Open Waters follow

e Streamd A surface water drainage channel with definite bed and banks. A stream can be perennial,
intermittent, or ephemeral. Peri@h streams have a permanent flow of water. Many perennia
streams are shown as oOblue | ined6 watercourses
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 discharge to the channel. Surface water flow in an ephemeral
stream generally occurs after rain events, and typically éastsoars to days following the rain
event.

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

e Seepd The natural movement of water from belpwund to thegroundsurface, many times
forming a pool.

e Spring & A point where ground water flows from the ground to the suriating a flow of water
representing the point where an aquifer meets the ground surface. Springs may be ephemeral or
peranial.

¢ Vernal Poold NJDEP defines vernal habitat as the following (N.J.A.G1A4Y.AL) occurs in a
defined basin depression without a permanent flowing outlet; 2) features evidence of breeding by one
or more species of fauna adapted to reproduce @mepdl aquatic conditions as identified in
N.J.A.C. 7:7A; 3) maintains ponded water for at least two continuous months between March and
September of a normal rainfall year; and 4) is free of fish throughout the year, or dries up at some
time during a norat rainfall year.

e Wetlandd NJDEP defines a freshwater wetland as an ates ithandated or saturated by surface
water or ground water at a frequency and duration sufficient to support, and that under normal
circumstances does support, a prevalence of vegetation typically adapted for life in saturated soil
conditions, commonlynkwn as hydrophytic vegetation; provided, however, that the Department, in
designating a wetland, shall use the -flar@gneter approach (that is, hydrology, soils, and
vegetation) enumerated in the 1989 Federal Manual as defined in N.J-A€. 7:7A
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The Highlands Council preparedHihlands Open Waters Inventoising bree primary GHFpased spatial
data setsl)NJDEP 2002 Land Use/Land Cover (LU/LQ)NJDEP 2002 Hydrography Draft (HYDRO)
mappingand3) theHighlands Council Supplemental Headv@&iteam Delineation.

The HighlandSRMP requires 800 foot protection area buffer around all Highlands Open Witeys.
functional values that Highlands Open Waters buffers provide or contrinatedebut are not limited to
habitat, stormwater andodd water retention and filtratiomyater quality protection, temperature
moderation, aquatic ecosystem integrity and channel infEgeffMP features a mitigaticequirement
which requireslemonstrabn of no net loss of functional valoé a protetion area buffethrough the
conduct of aHighlands Open Waters buffer functional value asses3inerfunctional value assessment
entails analysis of the following Highlands Open Waters buffer functions:

e Habitat 0 No net loss of instream food sources and no net loss of terrestrial and aquatic habitat
functional value due to a shift to a less valuable overall vegetative condition in the protection buffer
based on the following continuum from highest to lowesstfor wetland, scrub/shrub, pasture or
meadow, agriculture, maintained lawn, unpaved impewifac®, and other structures;

e Water Quality d A degradation of this functional value will occur if, as a result of the ptapdsed
conversions, pollutantdds increase to the Highlands Open Waters;

e Temperature Moderationd A loss in temperature moderation functional value will occur if
changes to the existing vegetation result in reduced shading of the Highlands Open Waters or
stormwater that discharges tmltands Open Waters. Further, a loss in temperataeration
functional value may occur with the heating of 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
techniques; and

¢ Channel Integrity 6 A loss of channel integrity functional value will occur if the project will result
in: the loss of bank stabilizing veti@ta the placement of infrastructure that can be feasibly located
outside the stream corridor; an increase in the peak rate of stream flow generated, or in localized
scour potential, that will increase stream bank and stream bed erosion; or the rbeor@labfor
aquatic habitat in any substantial part of a stream bed or for threatened or endangered species.

RiparianAreas are hydrologically connected to surface water through overland surface runoff, hydric soils,
wetlands, or subsurface flow. They sasvan interface between surface water bodies (e.g., streams, rivers,
lakes, or reservoirs) and terrestrial ecosydRgpasian areas moderaietfiations in water temperature,

help maintain ground water recharge and stream base flow, stabilize rdtsgamdoprovide flood storage

areas. During high flow or overland runoff events, riparian areas reduce erosion and sediment loads to
surface water and remove excess nutrients and contaminants from flood water. Riparian areas also provide
habitat and foa variety of animal species and support terrestrial and aquatic food webs through deposition
of woody debs

Riparian areas in the Highlands Region were defined and agipe#lighlands Counaising hydrologic
properties of land cover, soil, and ewideof periodic inundation or saturation. Riparian areas include the
integration ofHighlands Open Watergith their associatdtbod prone areas, riparian soils, and wildlife
corridors. A single riparian GIS coverage was created by joining floodgaronpagian soil, wetland and
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stream, and wildlife corridor coverages to create a combined riparian .aEsa@hmiapdescribed in more
detail below.

e Highlands Open Watersd-dDefined as all mapped rivers, lakes, streams and wetlands that are
adjacent tand hydraidally interconnected with a river or stream as identified in the Highlands
Open Water Inventory.

¢ Flood Prone Areasd-dDefined as NJDEP documented and undocumented flood prone areas and
Federal Emergency Management Agency (FEMArad@oodin.

¢ Riparian Soils® defined as a hydric soil, a soil exhibiting a shallow depth to seasonal high water
table, or alluvial soil.

¢ Wildlife Corridors 6-dDefined as a 3d0@ot corridor on each mapped stream bank or from the
stream centerline if no streamlbamapped.

Highlands Open Waters and Riparian Areas located jimissin—municipality jhadependence Township

are depicteih Figure finsertFigure—nugiieand 8respectively This include§nsert-total-stream-J8agth

miles of stream@3miles in the Planning Area, 17 miles in the PreservatiorfiAses)acres-of-wetlands, lakes,
pond8,858acres ofvetlandg2,728 acres in the Planning Area, 1,130 Preservatiod ¥6emres dakes

and pondg54 acres in the Planning Area, 62 acres in the Preservatidmpedsgecres-of-epen-water protection
aredg.269acres of open water protection ar@aS65 acres in the Planning Area, 2,704 acres in the
Preservation Areagnd f[inserbcres-abarian-aréd809acres of riparian are@035 acres in the Planning

Area, 2 274 acres in the Preservatlon fwee}ERl—Data—tamn—Data—]ia{mbe—naﬁaWe—ean—meIHde issues

gt estoration

The Highlands Council utilized a waterdiaeskd assessment to evaluate the integrity and proteetisn
of Highlands Open Waters at the HUC14 subwatelsteldlhe Highlands Council assigned a watershed

value class to each HUC14 subwatershed in the Highlands Region based on a cumulative assessment of

selectedvatershed indicators. The Council created the following watahkledlasses for the Highlands
subwatesheds:

e High Resource Value Watershed A high resourceralue 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 limitedxisgngdeveloped land within the watershed;

e Moderate Resource 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
e Low Resource Value Watershed A low resource value waterd 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.

TheHi ghl ands Council s characterization of Ripar:i

a |

use conditions within Riparian Areas, or those lands that are proximate to a surface water feature. The
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Council assigned a Riparian Area integritg ekdss to each HUC14 subwatershed in the Highlands Region
based on a cumulative assessment of seletezdheihdicatorsas follows:

¢ High Integrity Riparian Area o These areas include subwatersheds with Riparian Areas that exhibit
predominantly natal vegetation, including high quality habitat for water/wetland dependent
species, and a generally low incidence of impervious area, agricultural uses, and/or road crossings;

e Moderate Integrity Riparian Aread These areas include subwatersheds withaRigaeas that
contain a higher incidence of impervious area, agricultural uses, and road crossings, and a reduced
proportion of natural vegetation, including high quality habitat for water/wetland dependent species;
and

e Low Integrity Riparian Aread Theseareas include subwatersheds with Riparian Areas that contain
a high proportion of impervious area, agricultural uses, and road crossings, and minimal natural

| vegetationincluding high qualityabitat for water/wetland dependent species.

Watershed Valuéor subwatersheds located withiimsert—municipality Jhadependence Townshiare
depictedin FigurefinsertFigure—nuhtber Riparian Integrity for subwatersheds located witisart
municipality-rindependence Townshape depicteth FigurefinsertFigure-nuhdter
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Steep Slopes ProtectioAreas

Steep slopes within the Highlands Region play an important ecological, recreational, scenic, and functional
role. Steep slopes and rocky ridgelines provide spetiabitats that are home to rare plant and animal
species. Areas of steep slope provide popular recreational opportunities including hiking, climbing and
wildlife observation. Ridgelinkalsides, and steep slopes provide scenic views and vistas, witictecon

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

Disturbance of areas containing steep slopes can trigger erosion and sedimentation, resulting in the loss of
topsoil. Silting of wetlands, lakes, ponds and streamagataand degrades wetland and aquatic habitats,
especially trout streams that are found throughou
protections. Steep slope disturbance can also result in the loss of habitat quality, déguadatenvater

quality, silting of wetlands, and alteration of drainage patterns. These processes, when severe, can also resul
in land slumping and landslides that can damage both developed property and ecosystems. The severity and
extent of slopes, g@haracteristics and land cover all affect the potential for damages from the disturbance

of steep slopes. The identification and classification of steep slopes is important to effectively 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 Highlands Region to identify areas that are
significantlyconstrained by steep slopes and to enthat the level of protection for these areas is
appropriate. The establishment of steep slope protection requirements is intended not to simply protect steep
slope resources, but to ensure the protection of the natural, scenic, and other resouidighlahdse

Region.

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

El evation Grids generated from the United States
Digital Elevation Model includefigital records of terrain elevations for ground positions at regularly spaced
horizontalintervals, which are derived from USGS quadraragls. The Counairiginallyexamined areas

of slope in the Highlands Regimased on the USGS 10 meter Digital &ien Modelnd that exhibited

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

e Grades of slopes of 20 percent or greater;
e Grades of slope between 15 percentapercent; and
e Grades of slope between 10 percentlanukrcent that occur within the Riparian Area.

All lands with slopes of 20% or greater and lands within Riparian Areas with slopes of 10% and greater are
considered as Severely Constrained Slopes. Alpasianands having a slope of 15% to less than 20%

which are forested are considered Moderately Constrained Slopes.-Ridaniam Area lands having a

slope of 15% to less than 20% which arefoi@sted with one or more of the following characteristics are
considered Constrained Slopes: a) highly susceptibdsity ) shallow depth to bedrock; or ¢) a Soil
Capability Class indicative of wet or stony soils. AlRipamian Area lands having a slope of 15% to less
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than 20%, which are ndorested, are ndighly 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.

The Highlands Council recognized the need for more refined informatieemsligpes 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 Detection and Ranging (LIDAR) technology, occurred in late 2006 to
prepare an wated and accurate digital model of the Region. Thagadiljhly accurate Digitalevation

Model that providetwo-foot contour interval mapping of the entire Highlands Region. This isadel

valuable tool to assist municipalities and counties diaedppment applicatioeview and provide

important information for further development of ®RBIP. The Highlands Council will work with
municipalities and counties to incorporate this riateiand model updheircompletion.

Hasertmunicipality hiadependence Townshipcludedinsertacres—of each-slifiS alares of Moderate
Constrained Slopé204 acres in the Planning Area, 479 acres in the Preservatiandfiresert-acesseach

slope—clBs58lacres of Severely Constrained Slfges-ERI-Data—tab—in-Data—JdbB32 acres in the

Planning Area, 2,249 acres in the Preservation. AEEgQh of the steep slope protectmassifications

within firsert-municipatity jhadependence Townslhapedepictedn FigurdinsertFigure-nufhiher
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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 ecologighility. The protection of habitats that are critical to
maintaining biodiversity contributes to the protection of rare, threatehexdangered plant and animal

species of the Highlands Region.

The Highland®&MPdefines three categories of Crititalitat in the Highlands Region:

o Critical Wildlife Habitat - hHabitats of animal species identified as endangered, threatened, of
special concern, or of regional conservation priority in the Highlands Region;

e Significant Natural Areas - fRegionallysignificant ecological communities, particularly for
protection of endangered and rare plant species; and

e Vernal pools 6—Confined, ephemeral wet depressions that support distinctive, and often
endangered, species that are specially adapted to perardigsartwater pool levels.

Critical Wildlife Habitat and Significant Natural Areas are 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 Highhds Council has determined that a terrestrial habitat protection buffer of 1,000 feet around
Vernal Poolsvill generally address the habitat requirements of verriatqexbhg wildlife.

The Highlands Council ut i | i ze diesWhd@dnPLamniscapen Rigjentg e r e ¢
data to delineate suitable critical wildlife habitat for 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 dfiabitat based upon documented occurrences of rare, threatédeedangered wildlife

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 distribution of wildlife species of concern.
Landscape Ranks include the following:

e Federally Listed (5) 6 a-A wildlife species listed by the U.S. Fish and Wildlife Service as
threatened cendangered.

e State Endangered4)- aA species listed on the official endangered wildlife list that the NJDEP
promulgates pursuant to the Endangered and Nongame Species of Wildlife Conservation Act of
1973 (ENSCA).

e State Threatened3)- aA speciesl e si gnated as Ot hreatenedd on
species that the NJDEP promulgates pursuant to ENSCA.

e Special ConcernS3) (2p-nNongame wildlife that are considered by the NJDEP to be species
of special concern as determined by a panel oftsexpeS3 according to NatureServe
methodology

e Suitable(1)3+mMeets minimum habitat suitability requirements.
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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 that were used:

e Critically Significant (3) 8-ilf habitats in the Highlands Region were lost, that species would
not exist in the state.

e Significant (2)0Hi ghl ands Region habitats play a sign
the state.

e Low Significance(l)d Highlad Regi on habitats do not play ar
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 the PreservaarLAndscape 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 the Region) dlsat function
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 or endangereié plamiuispsual

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 adjacent to NHP oedated 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 Areas. The Highlamisl @@y add Significant Natural Areas

over time based on additional field survey results.

Vernal pools are unique ecosystems that:

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

e Contribute significantly to local dhigersity by supporting plants, animals, and invertebrates that
would otherwise not occur in the landscape; and

e Contribute significant amounts of food to adjacent habitats.

Protecting vernal pools and adjacent habitat is important for maintaining ecological integrity and providing
amphibian and invertebrate breeding habitat. Lands adjoining vernal pools are also important to protect the
ecological integrity of these sited provide for the life requisites of amphibians during the breeding and
non-breeding season. Because of their complicated lifecycle, many amphibian species require open access tc
both terrestrial and aquatic environments. Because some salamandergh@suldffason salamander,

which is known to occur in the Highlands Region 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 baecessary to protect these species. The HigR&iRelestablished a buffer of 1,000 feet
surrounding each vernal pool.

For projects in the Highlands Preservation Allefaitions for endangered species, threatened species, and
rare specieme provideih NJDEP Preservation Area rules at N.J.A.G17438d-3-11respectively
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The Brsert-municipality JTawaship of Independencentainginsertacres-ofCritical-Wildlife]HlabadER|
Datatab-in-DataTlE63 acres of Critical Wildlifedbitat(4.437 acres in the Planning Area, 4,726 acres in

the Preservation Area)iitable to support populations of rare, threatened, and endangered species, as

depictedn Figurdlinsert-Figure-nufhBeilhis includedabitatthat support finserspeciesfrom-Critical-Wildlife
tab-in-Data-Taple

. Landscape
Species Rank

Bog Turtle
Bobcat

Pied-billed Grebe
Redshouldered Hawk
Barred Owl

Bobolink
Cooperds
Longtail Salamander
Savannah Sparrow
Wood Turtle

Great BlueHeron
Great Blue Heron
Forage
NorthernCopperhead
Snake

Tiger Spiketalil

IN [l [l I [l I [IK (I |1 (I {loT

N

N

N

The Hasertmunicipality JTawaship of Independendecludes portions of or contaifigsert—-acre2D3
acres ofSignificant Natural Area{§)se-ERI-Data-tab-in-Dablfall 203acres reside in the Preservation
Ared as depicteth FigurefinsertFigure-nuthBelThe finsertmunicipalityJTawaship of Independence
includedinsertnumfidrvernal poolg9 in the Planning Area, 2 in the Preservation and@fisertaca33

acres of vernal pool protection buff@80 acres in the Planning Area, 123 acres in the Preservatias Area)

depictedn FigurdinsertFigure-rufhlder
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Land Preservation and Stewardship

Highlands Preserved Lands

The Highlands RMP and tHeand Preservation and Stewardship TechdesdriRepoow the Highlands
Council evaluated the status of land preservation in the Highlands Regiehnical report records the
public and private resources that provide 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
conserviion and recreation @represently protected as open space and recreation facilities. The inventory
considers significant recreation and conservation resources in the Highlands Region including:

e Public and private land and water areas availabt#iter and passive recreation;

e Public and private land and water areas maintained as conservation areas dedicated to the

preservation of natural and cultural resources;
e Lands that provide access to inland water bodies; and

e Other public or private landsatrmay not be directly accessible to the public but that enhance
the open space system in the Highlands Region.

The inventory also includes preserved farmland in the Highlands Region, whichigeoksatylable for
public access except where usear®f agriourism.

Since thereserved landfata were acquired from numerous soamemeasured at different scales, there

may be discrepancies in the attribution of some sections of preserved open space or preserved farmland.
Additionally, certaiassumptions were made in the creation of the figures. After analyzing the available 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_ands by Acres

Of the total 0f273,45%cres of open space and farmlaralvn to be preservaad the Highlands Regi@s

of 2007 30,259 acres are in agriculture, 172,099 acres are forested, 19,860 acres are water bodies, 39,980 acr
are wetlandd.0,461acres are classified as urban, and 800 acres are barren. Urban land includes categories
such as, buildings on open space, parking lots, military installations, county facilities, transportation,
communication and utilities facilities, and cemeteriesen Bard includes bare exposed rock, rock slides,

and disturbed lands. Of t2&3,457 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 Landsy Acres

Of the total of 273,87 acres opreserveadpen spacandpreserved farmland the Highlands Region as of
2007,9,281acres are in federal ownership, 107,837 acres aeeawrgiethip, 32,619 acres are in county
ownership, 34,076 acres are in municipal ownership, 33,763 are preserved farmland, 10,005 acres in nonprofit
ownership, and 45,819 are watershed | andsite See t
Land Preservation and Stewardship TechkipgbRepodi x A, OHi ghl ands Preserve:
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| The Hiasertmunicipality JTawaship of Independendes reviewed the municipal data provided by the
Highlands Council and updated the information as necessary, in support of the municpapidless
and this ERI. The municipalitgntaingdinsertadie995total acres oHighlands Preserved ldmJseER!}
Datatab-in-DataThbés depicteth FigurefinsertFigure-nuthbePreserved Farms are depidteBigure
finserreference—toPreservedFarms—map-located—in-AgriculturdR R esdhecdsgseclioral Resources

section.Thisincludes the following lands:

*Preserved_and Category Acres
Preserved Farmland 352
Presen®gen Space
Federal -
State 638
County 5
Municipal 23F
Non-profit and Authorities 156
Conservation Easements (where known) -
TotalOpen Space 1.643
Total Preserved Lands 1,995

Sledel Deta eelbn Dae Table

Conservation Priority 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 determine theserjyiareas 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 a combination gicaBimdiciators 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
resources are not igbted, but rather are scored as an additive process (i.e., an area containing three
resources would receive a score of three).

TheConservation Priority Aredsplays a scale of the relative value of these resources in order to provide an
initial prioftization mechanism for future land preservation activities in the Highlands Region that is
consistent with the resource protection goals oRifié Because the priority system is-Sed, it is
possible to use the same data layers in different ctiomsinand to ascertain which resources resulted in a
score for any area of land. The highest value areas contained a maximum of 31 criteria/iFiakcators.
ConservatiorPriority Areaconsiss of priority areas established by the Highlands Caurcibdinaton

with the NJDEP Green Acres Programhe Highlands Counaktknowledgadat municipalitiesrayhave

different mechanismdor setting priorities regardirigture land preservation activities in the Highlands
Region
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The 33 criteria used to determine the Conservation Priority Area are defined in ddtaitdnRieservation
and Stewardship Technical Répoftrsert—municipality Jlawaship of Independenamntainsfinrsert
acré8,713acres ofconservatioroRty AredblseERI-Datatab-in-DataTHRS879 acres in the Planning Area,
3,334 acres in the Preservation Aesdefined by the Highlands Council degictedn FigurdinsertFigure

AUMBHEG

Special Environmental Zones

The following is an explanation of the method and indicators used to determine the extent of lands to be
included n t he Speci al Environment al aplesenvation zone €lemend tthat i n
identifies zones within the preaeseatidrere development shall not occur in order to protect water resourc
environmentally sensitive lands and which shall be permanently preserved through use of a variety of tools,
limited to land acquisition and the traekfemefinteiiihé J.S.A. 13:202a)

In order to create an element with critical mass with a greater focus on water protection, the following
methodology was develogsdthe Highlands Council

1. Five indicators outlined theLand Preservation and &hkiparechnical Repoetchosen as the best
indicators for protection of water resource and environmentally sensitive lands:
e Forest within the Forest Resource Area
e Riparian Corridor Condition High
¢ Highlands Open Water Protection Area
e Critical Habitatand

e Water Quality Management Ti&rl , 0006 buf fer on all |l akes w
Conservation Zone, and the Environmentadigstrained Subones in both the Conservation
and Existing Community Zones (excluding the Lake CommuniBoB8gbwhid is already
developed)

2. Next, using the Conservation Priority Area Clusters (as definedandHereservation and Stewardship
Technical Repalétermine the percent of each water protection indicator within undeveloped,
unpreserved portions of thduster. The analysis clipped the cluster to the Preservation Area
boundary and removed the preserved lands from within the Preservation Area portion of the cluster;
the remaining land was subject to the environmental features evaluation. These dantisateere
to determine the percentage of each of the five indicators, and then the percentages were added. This
means that the highest total percentage achievable for a cluster is 500% (i.e., if all five water
protection indicators were present at 100#teocficreage within the cluster).

3. Once the percentages were determined for the clusters, they were summed. With a total possible
score of 500%, our cluster scores ranged from 0 to 300%. The range was then reviewed for natural
breaks and connectivity toealdy preserved lands and it was determined that a score of 192% or
greater would be the highest priority to preserve. Additionally, parcels that were not contiguous to
existing preserved lands were removed as were parcels that were entirely watatlyAddition
Highlands Councdltaff visually reviewed each parcel for appropriateness of inclusion in the Special
Environmental Zone. This resulted in including approximately 360 parcels appabtimgnately
19,000 acres in t&pecial Environmentdbne.
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This approach maintains the cluster feature from the Conservation Priority Areas, focuses on the
Preservation Area, and evaluates the nature and extent of the water protection features surrounding the
preserved lands within the cluster.

The Hasert—munichyatibari€ownship of Independenceontains firsert—agfB9 acres of Special
Environmental ZonggseERI-Data-tab-in-Data-Talfddl 569 acres reside within the Preservation Asea)

depictedn FigurdinsertFigure-nuhiler
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Carbonate RockAreas

The term karst describes a distinctive topography that indicates dissolution of underlying carbonate rocks
(such as limestone and dolomite) by surface water or ground water over time. This dissolution process causes
surface depressioaad the devepment of such features as sinkholes, sinking streams, enlarged bedrock
fractures, caves, and undergrostrdams. Sinking streams range in size from intermittent streams to
perennial rivers. They may sink through a segment of the stream bed or thscugfe apkning such as a

fracture or cave entrance, and then reappear further downstream. Sinkholes function as funnels, directing
surface water runoff into karst aquifers with little or no attenuation of any transported contaminants.
Stormwater basinsemic system leaching fields, sewers, agricultural runoff, lawn runoff, underground
pipelines, and soil disturbance may also contribute contaminants directly to ground water through karst
features. Soils in sinkhole bottoms may be thin oexistent. Inaddition to ground water concerns,
communities in karst areas must contend with safety concerns. Sinkholes present a geologic hazard as they
may undermine such infrastructure as stormwater basins, roads, sewer lines, septic systems, and natural ga
lines.

Beyond the potential deleterious effects of karst areas with respect to ground water and public safety, karst
features provide natural, scenic, and recreational resource values. Karst aquifers are high yielding, particularly
where carbonateck is overlai by permeable materials such as glacial sands and gravels. These prolific
aquifers have significance as water supplies and are extremely vulnerable to contamination. Karst areas often
offer unique topographic features and opportunities for outdoor imtrddtey typically occupy valley

bottoms, producing dramatic contrasts in relief and valuable scenic vistas, especially when viewed from the
hi gher elevations of ridges. Carbonate rock areas
biodiversity

The Highlands Counditilizedexisting New Jersey Geologic Survey and United States Geological Survey
data to map areas of the Highlands Region that are underlain by carbonate rocks. These areasecollectively
referred to as Carbonate Rock ArBacausehanges in the quantity, quality, and rate of discharge of surface
water runoff from upslope lands can impair ground water resources in the Carbonate Rock Area, lands that
drain surface water into the Area will be delineated by the CoundiliDaiRgtopographic analyses or

other topographic data where LIiDAR data are not available.

Management of development activitie<CambonateRock Areas is necessary to address the potential
problems that are common to karst areas. The site assessmesigarmatess can be modified for karst

areas to allow applicants, municipalities and the Council to identify any karst concerns at a site and to
incorporate appropriate design features in order to minimize future sinkhole (or other karst feature)
formation damage to development, and the potential for ground water contamination.

Hasertmunicipligependence Townshgontains approximatejyasertacres—of-Carbonate-Rogk281eas

acref Carbonate Rock Arefdse-ERIData-tab-in-DataJ@@88acres in the Planning Area, 1,243 acres

in the Preservatlon Arew)thln the mun|C|paI|ty, as deplciedFlgureaneﬁ—F@u%e—nH}mBerGenader
oratmeido- sy nidral
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Lake ManagementArea

The RMP provides for the protection and enhandeafigdighlands Lakes and their environs, including
Highlands lake communities. The management of lands surrounding lakes is an important issue for the
Highlands Region. Overdeveloped, damaged and poorly managed shoreland areas can result in the
degradatiof water quality, harm the lake ecosystem, decrease natural aesthetic values, and cause an overall
loss of property values for lake communities. Lakes can be harmed by pollutant sources in the watershed
area draining to them. Polluted lakes can, indammage downstream streams and rivers. Most existing lake
communities are fully built out, predate modern environmental protection requirements, and have limited
potential for major land use changes. Some have sewer systems, but many rely cemsepbic esyesh

cesspools) on inadequately sized lots, where direct contamination of the lakes is possible.

Past NJDEP studies indicate that nearly every public lake (privagglylakes were not evaluated) is
experiencing unacceptable contaminatiom ioitéuding excessive bacteria and nutrients. In addition, many
lake communities have been evolving from summer communitiesrtaydarommunities, and many are
experiencing greatly intensified land uses as the original buildings are torn dowexhbyreplich larger
structures. Addressing land uses within lake communities allows for potential opportunities to improve
community value, to protect the cultural and historic resources often associated with lake communities, to
protect natural resourcaed enhance and restore the quality of lake environments in the Region, and in
some cases, to allow foffilhdevelopment where appropriate.

Efforts to protect, restore and enhance the water qoBlityghlands lakes and to protect the unique
characteof Highlands lake communities require a maitadke resources to facilitate land use and water
resource planninghe Highlands Council hastabliséd a Lake Management Area around all Highlands
Region lakes of greater than ten acres in BieeL&e Management Aréathat area around lakes which
includes the followingers of lake management appropriate to management strategies that help protect lake
water quality and community value from the impacts of present and future development

e A ShorelandProtection Tier consisting of an area measurede800r the first property line
perpendicular from the shoreline of the lake;

¢ A Water Quality Management Tier consisting of an area measurékipeg@endicular from the
shoreline of the lake, incind the Shoreland Protection Tier;

e A Scenic Resources Tier consisting of an area measured 300feetheftendicular from the
shoreline of the lake, scaled based upon the view distance from the opposite shoreline, and
determined through the size aagblt of the lake, with wider portions of lakes having longer view
distances; and

e A Lake Watershed Tier consisting of the entire land area draining to the lake, through the evaluation
of drainage areas using LIiDAR topographic analyses or other topagtaphicere LIDAR data
are not availab(¢éhis Tier is still in developmdmyt the Highlands Counil

The Council haalsodeveloped hake Community -BoheThis subzone consists of patterns of community
development that are within tReMP 6 s  E mmnsunity Zowgewitidn 1,000 feet of lakes. By definition,
lakes within this stdmne are developed or heavily developed lakes. Developed lakes face particular
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challenges as compared with undeveloped lake areas. They tend to be shallower in locatdres that re
sediment loadings, they often feature extensively hardscaped shorelines with limited natural vegetation, and
they are frequently more eutrophic than undeveloped lakes. Developed lakes tend to receive higher
phosphorous loads due to the fact thatruratersheds produce higher unit area phosphorous loads from
stormwater, compared to lesser developed watersheds. In addition, most urban watersheds produce
significant secondary phosphorous loads from a diverse range of sources including municigal wastewa
discharges, failing septic systems, and sewage overflows.

There arginsertacres-of-lakes-of greaterthan-tefld@acres ofakesof greater than ten aciése-ERI
DBata-tab-in-DataT§BMKP2 acres in the Planning Aré229 acres in the Preservation Areagizewithin

finsert-municipality Jhatependence Townshias depicteth Figurefinsert-Figure-nulhBeApproximately
finsertadiEZOacreof landfall within the Lak®&anagement Arg260 acres in the Planning Area, 269 acres

in the Preservation Area)

The municipalityfeatures a variety of lake typesert-explanation-of-the-types-of-lakes(e-g-—developed, undevelc
publie,—privately-Jnedtl)ding developed, undevelogmablic and privately held. These lakes and ponds are
facmg specmc envwonmental protectlon |s§ae§Hnelude—|swes—Fegardmg4Nater—qaaI&y—weﬂ&nd vegetation, st

, Apgas ¢ty
water qualltv Wetland veqetatlon stormwater, SeDtIC svstems scenic resources, communityl@keracter, in

management, dam managenientscapes, etc.
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Water Resources Availability

The availability of wat 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
Region. The availability of water for ecological purposes is critical to sustaining the aquatic ecosystems of
streams, ponds and lakd$e Highlands RMP provide®at Water Availability analy®is identifying the

guantity of available water resources inetfien, 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 watamnsislity because
the protection of base flow is critical to maintaining healthy aquatic ecosystems cing pateble
surface water sulgs, particularly during periods of drougBiveruse of water can reduce base flows,
impair ecological functi@nd integrity, and reduce the reliability of potable water supplies.

The Highlands Council selected the Low Flow M@cgid) methodfor this analysisyhich considerthe
severity and duration of low flows as a reasonable surrogate for ecosystéen smpplyaimpactsThe

Low Flow Margin yields a value caledund Water Capacigxpresseth million gallons per d¢i1GD),

for each HUC14 subwatershethe HUC14 subwatershedhich generally is between 10 and 20 square
mileswas selected as tmeadlest drainage area available for application of the method.

A key issue for water availability is to velitgntthe estimated Ground Water Capacity should be made
oavailablé for both current and future human uses, factorirtgemnature of the emenmental resources

and conservation objectives of the Rafid respective zone goalsLahd Use Capability MapThe
resulting quantity, defineab Ground Water Availabilitymust be conservative and sensitiveraided
ecological needs within thregion, among other factors. In more ecologically sensitive HUC14
subwatershedthis amounshould be limiteth orderto protect aquatic ecosystems and the related terrestrial
ecosystemsThe RMP set&round WaterAvailability thresholds o#g 5% and 286 percentfor Protection

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

the appropriatthresholdGround Water Availability is derived.

Ground Water Availability £¢ound Water Capacityo Water Availability Threshpld

After Ground Water Availability has been calculliedmount of watewurrently being usedustfactored

in, as this will redudbe amount remaining for future uses. A signifmaountof 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 availablaértdsosta activity and the integrity of water
resourcesThe RMP calculatedaximum monthlgonsumptive and depletive tizat are not supported by

reservoir storage or safe yidtitseach HUC14. Wastewat@scharges were identified and estimated to
acount for returnsto the subwatershed. When consumptive and depletive demands are subtracted from
Ground Water Availability, the remainder is called Net Water Availabligyformula folNet Water
Availability is as follows

Net Water Availability (GroundWater Availability) (Consumptive/Depletive Water Use)
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Where Net Water Availability is positive, it is assumed there is water available beyond exidinthiemand
availability must not be exceeded, so that new deficits are avoided in theWiiemre. Net Water
Avalilability is negative, existing uses are exceeding sustainablarsdiglissbwatershed is deertetle

a Current Deficit Area.In addition, maintenance of stream flows within any HUC14 subwatersheds
upstream of a Current Defigitea is necessary without further impairing the ecological health of the stream.
These areaslassified as Existing Constrained Atease theiGround Water Availabilithreshold adjusted

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

The NetWater Availabilitfigurefinsert\Water-Avatlabilityifldepicts net water availability for Highlands

subwatershedsfrsert-municipality-jiadependence Township located withifinsert-nrumberoefintersecting
subwaterskedifferent subwatershedsasdeplctedln Flgurex%3 Of thoseﬂnseﬁ—n&%ber—ef—m%ersectmg
subwaterskedgbwatersheds

are calculated to be in defiad |nd|cated byb@ldednegatlve value for volume of net water avallablhty

Net Water
HUC 14 L
Subwatersheds UG 2 S INElTTE A‘gagg;w
02040105070060 | Pequest R (below Bear Swamp to Trout BK) -0.577172
02040105080020 | Bear Creek 0.070202
02040105090010 | Pequest R (Drag Stripelow Bear Swamp) -0.362409
02040105090020 | Pequest R (Cemetery Road to Drag Strip) -0.124355
02040105090030 | Pequest R (Furnace Bk to Cemetery Road) -0.509663
02040105100010 | Union Church Trib 0.045708
02040105140010 | Pohatcong Creek (above i) 0.014072
02040105150100 | Muconetcong R (Trout Bk to Saxton Falls) -1.144895
02040105160010 Musconetconq R (Hances Bk thru Trout BK) -0.209122
IRsertHUC 14 Rodaest F Insert Net Wat
Subwatershed Beaa%wame%liﬂeu{—Bk) Availability
1B5204010507086( 0574717189
tnsert HUC-14 Insert HUC-14-Subwatershed - S\BddaiBiecek InsertNet-Waltg
Subwatershed AvailabHig0702
1D0204010508002C 0219
tasertHUC 14 A N ehdiaig
Subwatershed Strip--below Bear Swamp) Availability
1D0204010509001C 0.36240875
02040105090020 PeguestR-{Cemetery-Road-te-Drag-Strip) -0.12435466
02040105090030 Pequest R (Furnace Bk-to Cemetery-Road) -0.50966337
02040105100010 Ynion-ChurehTFib 0.04570782
02040105140010 Pohatcong-Creek{aboveRi 31) 0-01407207
02040105150100 Mueconeteong-R{FroutBkto-SaxtonFalls) -1.14489534
02040105160010 Muscoeneteong R (Hances Bk thru-Trout Bk) -0.20912179
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Prime Ground Water Recharge Areas

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

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

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

ocean \were 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 infiltration. Where infiltration reaches the water table, it is
considered ground water rechargd,the overlying land areas are classified as ground water recharge areas.
Ground water recharge areas can be defined as locations within a drainage basin where meteorological,
ecological, geological and hydrogeological factors are conducive tonnfiltvedier from the surface into

the subsurface. The factors that determine recharge potential are:

e Precipitation: The primary meteorological factor controlling infiltration. The amount of
precipitation and its characteristics such as intensity atidndeontrol the overall volume of water
that is available for infiltration.

e Evapotranspiration The combined evaporation from streams, open water bodies and land
surfaces, and transpiration from pla@s$.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 ofeteorological factors such as temperature, relative yanitlit
wind speed, and ecological factors such as type of vegetation, soil type and the size and volume of a
water body.

e Anthropogenic. Development and land ulseetors such as thextent of urbanization, suburban
areas, industrial zones, the presencewsrsservice areas, public and private water supply wells,
reservoirs, and septic system densities, cultural and historical and agricultural activities.
Anthropogenic factors are the primary-nmateorological factor affecting infiltration.

¢ Ecological fFactors. ilnclude the types of vegetation, the density of forested areas, wetlands, vernal
pools, critical habitat and riparian buffer zones.

e Geological fFactors ilnclude soil type and characteristics, depth to bedrock, rock type and its
characteristics, rock outcroppings, faulting, and topography.

e Hydrogeological fFactors ilnclude depth to ground water, soil permeability, rock type porosity,
the presence or abseraf fractures and wellhead protection areas.

Once into the subsurface, 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 loecome gr

water runoff or ground water base flow which is ground water that migrates horizontally along zones of lower
permeability soil or along the dmitirock interface and more quickly exits the drainage basin as stream flow.
Some ground water will mowether downward to enter an aquifer system where it can be used as a 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 Atkaseaknds within a HUC14
subwatershed that most efficiently provide 40 percent of total drought recharge volume for that HUC14
subwatershed, as defined using a-8&S&halysis available based upon the 2002 land use/land cover and
19641966 drought of recd precipitation.
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Prime Ground Water Recharge Areas are not stand alone features, but instead are totally interrelated to local
anthropogenic, ecological, geological and Hggdtogical conditions which function as constraints that

control the degree of infiltration and hence the volume of water that is recharged to ground water base flow
and aquifer systems. Changes in anthropogenic factors, particularly land use, greatly affect the degree of
infiltration and water quality withirgeound water recharge area by changing the ecological, geological and
hydrogeological constraining factors. These changes can be controlled through the land development
regulatory process.

The fasert-municipalityJTawaship of Independencentans finsert-rumber-of-acres-of HGBIRACres
of Prime Ground Water Recharge Afjese-ERI-Datatab-in-Data—J@dlé acres in the Planning Area,
1,393 acres in the Preservation Aaeaepicteth FigurdinsertFigure-nujther
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WaterQuality

Water quality affects drinking water, recreation, ecosystems, and aesthetic beauty. The np&wotnmon
parameters thdhdicae poor surface and ground water quality are fecal coliform bacteria, phosphorus,
temperature, arsenic, and nitrateogen These and other contaminants can either cause health risks if
ingested or harm native biota, resulting irati@inment of designated water uses for the water body.

Water quality imfluencedy the type and intensity of land use adjacenttamstream of the water body.

Pollutants are 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 Brownflds or contaminated sites), domestic or captive animals, agricultural practices (crop
farming, livestock, and manure applications), and wildlife (large populations). Pollutants from these sources
can reach water bodies directly, through overland runtgffpogh stormwater conveyance facilities. Point

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 eliminatehat reduc
source of pollution. Each management strategy 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 FedeWater Pollution Control Act (33 U.S.C. 1313(c)), commonly known as the

Cl ean Water Act, requires states to identify 0Ol mg
supported. Known as the 303(d) list, this list identifies the namewddténebody and the pollutant or

pollutants 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) report with 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 attainmesthoff severatiesignated

uses. Designated Uses include Aquatic Life (general), Aquatic Life (trout), Primary Contact Recreation,
Secondary Contact Recreation, Drinking Water Supply, Agricultural Water Supply, Industrial Water Supply,
Shellfish Harvest, andsk Consumption. The Integrated List lists the attainment of HUC14s of designated
uses based on six categories as follows:

e Sublist T The designated use is assessed and attained AND all other designated uses in the
assessment unit are assessed and datthloee: The fish consumption use is not used for this
determination based on USEPA guidance).

e Sublist 2 The designated use is assessed and attained BUT one or more designated uses in the
assessment unit are not attained and/or there is insufficiemitido to make a determination.

e Sublist 3 Insufficient or no data are available to determine if the designated use is attained.

e 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 following reasons:

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

b. Other enforceable pollution control requirements are reasonably expected to result in the
conformance with the applicable water qualitgatd(s) in the near future and the designated
use will be attained.
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c. Nonrattainment is caused by somet hdudhgsnatiardier t h
conditions

e Sublist 5 The designated use is not attained. The waterbody is impahezhtened for the
designated use by a pollutant(s), and requires a TMDL.

e N/A : Designated use does not apply

Sublist 4and Sublist 5 indicate that a wabedy is not attaining the designated Tise.Water Resource
Technical Reportolume 1: Watershedand Quality Appendix B contaim 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. Thst of Impaired Waters
identifies the parameters 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 aqiualityidentifies 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 implementatiohrufléggbased effluent 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
mechaism for identifying all contributors to surface water quality impacts and setting pollutant load
reduction goals to meet surface water quality standards. TMDLs may also be established to help maintain or
improve water quality in waters that are notimpgair New Jer seyds TMDL 47egul at.
(Water Quality Management Planning rules). Riefigure Impaired Waters Overall Assessment by HUC 14
displays the status of designated uses for waterbodies by the subwatersheds (HUC14jightlaindthe
Region.Water Resource Technical Report Volume 1: Watersheds andAQpelityix H outlines TMDLs

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

The Water Resource Technical Report Volume 1: Watersheds and(@uadindix H) list th&MDLs
have been developed feame-theparardfetakcoliform and eutrophicationfinsert-rumberof HBL s
HUC 14s located ifirsertunicipalities}imai@eendence TownshipAdditional information is located at
theNJDEP TMDL Documents (locatedttp://www.state.nj.us/dep/watershedmgt/tmdl.Htm

Appendix Bin the Water Resource Technical Report Volumgudes tables fromthed DEP&6s | nt egr a

WaterQuality Monitoring and Assessment Report,200i6h |dent|f)|§+nsen—the—numbe¥—ef—}w{&£c 14s
do not attain (listed on Sublist 4 or SubligiesPesignated Use fiirst-the-desighated-uses-ngDaitidingd
Water Use, PrimarRecreationAquatic Life or Trout Suppoih finsert—municipality jhagdependence

TownshipflUse HUC Datatab-inDataJabledd DEPds | ntegrated Water Qualit)
Report 2006h{tp://www.nj.gov/dep/wms/bwgsa/2006IntegratedReport pdfcludes ammpaired Water

Listi n AppendLbsxofWater@Q 3B dty Li mited Wat erfilassedaunibipalgyt of |
namindependence Townshiasfinsertthe-rumbeitiEd6 HUC 14s arelisted on the Impaired Water L.ist

as depicted irigurefinsertFigure-nujBBermhe definitions andcronymsf the parameters listed in the

Impaired Water Lisire located in the Metadatdnetable below clarifies which HUC14sehawpairments.

HUC 14s in the TMDL(s) Designated Uses not attained and Parameters
municipality Sublist not attained
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HUC 14s in the TMDL(s) Designated Uses not attained and Parameters
municipality Sublist not attained
02040105070060| Fecal Californ Primary Rec. (4A) N/A
. Pollutant
02040105080020 N/A Agquatic Life (5) and Trout Support (5) Unknown
Fecal
02040105090010( Caliform, Primary Rec. (4A) N/A
Eutrophication
. Primary Rec. (4A), Aquatic Life (5) and
02040105090020| Fecal Coliform Trout Support (5) Phosphorus
. Primary Rec. (4A), Aquatic Life (5) and| Phosphorus,
02040105090030| Fecal Coliform Trout Support (5) TDS
02040105100010 N/A N/A N/A
02040105150100 | Fecal Coliform ('l'A”)k'”q Water Use (5) arimary Rec. | xqene
. Drinking Water Use (5), Primary Rec. (4  Arsenic,
02040105160010| Fecal Coliform and Trout Support (5) Temperature
02040105140010 N/A Primary Rec. (4A) and Trout Support (5| Temperature
PeguestR{below | Fecal Primary Red4A) NIA-
BearSwarmp-to-Tro| SoliorrNiA-
Blg
02040105070060
-Bear Creek NIA- Aguatic Life (5} and Trout Support (5) | Pollutant
02040105080020 Unknown
PeguestR{brag Fecal Prmary-Ree—(4A) N/A-
StripdbelowBear | Coliform,
Swamp) Eutrophieation
5208406185090010
Peguest R (Cemetel| Fecal Coliform Primary Rec. (4Ahguatic Life (5) and | Phosphorus
Road to-Drag-Strip) Trout Support (5)
02040105090020
Peguest R {(Furnace| Fecal Coliform Primary Rec {4A) Aquatic Life (5) and | Phosphorus,
Bkto Cemetery Trout Support (5) TS
Road)
52846185890030
UnionChurch Trib | N/A- N/A- N/A-
02040105100010
Pohatcong Creek | N/JA- Primary Rec{4A)and Trout Support (5 Temperature
(Above Rt31)
82046185146010
Musconetcong R Fecal Coliform Drinking-Water Use(5) arekimary Rec. | Arsenic
{(Trout Bk to Saxton 4A)
Falls)
02040105150100
-Musconeteong R | Feeal bemlimeotae oo b iienne s coe 0] s anie
(Hances Bk thru ColiformN/A- | and Trout Support(5) Temperature
FreutBk)
020401085160010
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Wellhead Protection

Residents offiasert—Municipality Niamdependence Townshipely on ground water supplies as a

fprimadprimarysource of drinking water.
To protect the health, safety and welfafgsgrt-Municipality Namdependence Townshigsidents and to

ensure a supply of safe dredlthfuldrinking water and the protection of the ground water resources that

provide water to potable water suppbllsvis primary goal dirsert—MunicipalityNdnaependence
Township.

Achieving this goal requires the establishment of lae¥¢eProtection Ordinance. An effective Wed

Protection Ordinancestablishe§Velhead Protection Areas (WHPAsgaround public communityells,

defined as public water supply wells serving at lesstvic® connections used by -yeand residents

regularly seiwg at least 2year round residenasnd noaRcommunity water supply wells defineguwsic

water supplyvells that are not public community wells and regularly service atifehgid2als for at least

60-days in any given calendar y&dHPAs aranapped areas that delineate the horizontal extent of ground
water captured by pumping at a specific r@ece a well is located on the New Jersey Department of
Environment al Pr ot ect iystemidatab&e, a YHRBApapped badechdpanttimea t i o n
of travel, which is the amount of time it will take for ground water to flow to the well. In Séswwielt

head protection ordinances use three tiers based uyeara®ear and 1gear time of travel.

e Tier 1is a twayear time of travéd reflect the potential for bacterial and viral contaminant movement.
e Tier 2 is equivalent to a fiyear tine of travel based updimitations on technological options for
preventing londjved contaminants from reaching a well without interfering with well function.

e Tier 3 is equivalent to a twelear time of travethe longest times of travel customashnsin New
Jersey for plumes of leliged contaminants.

Hasert-Municipality Namdependence TownshipcludesPublic Community Water Supplgllsand Public

Non-community Water Supply wdlsay-delete-previous-section-if-ndt fapplibadiigvellheadProtection
Areas have been delineateddepicteth Figurdinsertigure-nuifBer

40



Township of Independence
Highlands Environmental Resource Invenfenthefinsert-municipal-name]

Fownship-of lndependence
CONEIDENHANDPBDELBERATNVE-MATERIAL

Septic System Yield

Septic systemnjieldis used aa methodfor minimizing the potential for contamination of ground water.
Discharges to ground wabteym septic systentgve the potential to damage the quality of aquifers, reducing
their utilty as drinking water supplieShey 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 tien-point source effects of naewered developmengptic
systenyield isa usefuindicator of the potentiahpacts tground water qualityProtection of ground ater
qualityrequires appropriate septic sysygeidsto ensure that futurdevelopmenttilizing septic systems
provide for sufficient dilution of effluent discharges.

To this end, th&kRMP outlinesa methodology for computing appropriate septic sys&ds within the

Planning Area portion of the municipallityithin the Preservation Argartion, NJDEPestablishes specific

regulatory approachies-septic-systenapplicable to Major Highlands Developmisrtiuding an objective

of nondegradation foground wadr regarding new septic systetNsJ DEP Hi ghl anhd®d r egu
establishedeptic system densities one unit per 88acre and 25acre for forested and neforested
Preservation Area lands, respectivEhe HighlandsRMP adopts thesstandardsis welfor application to

Major Highland Developmeintthe Preservation Area.

Within the Planning Area of the municipality, the Highl&dsunci | 6 s am#ids.h oildio| ogy
methodologyelies upon a number of different modeling approachesawtical techniques that estimate

at the subwatershed scale: 1) annualldrgramund water recharge radeseptic system density required for
sufficient septic system effluent dilution, @nan estimate dhe total number of allowable septic system

units (septic system yield) frdevelopable land within eddmnd Use Capabiligonein the municipality.
For_application to neMajor Highlands Development in the Preservation Area, the same methodology
applies but only at the project séaie septicsystem yield is calculated with the Preservation Area.

Target Nitrate Concentrations

Computing appropriate septic system densgtiesressetting targetitrate concentrations in ground water

at the subwatershed scalitrate serves aa targeindicator contaminamot onlyfor septic systembut

alsoas a surrogate for other contaminants of coticarican affedround water qualityNitrates are stable

in ground water, can travel lodigtances within the septic system plume, are a chmmeasured
contaminant with inexpensigampling and have been shown to have a good association with other
contaminants (i.e., whehe other contaminants are found, nitrate levels tenddievsed above natural
levels). The Highlands Council haabdished the following target nitrate concentrations in each of the

following Land Use Capability zongihin-the-Planning-Area

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

Septic System Density

From a water quality protection perspective, 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 watethat exceed a specific target nitrate concentra@mtic system dengiessentially estimates
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the area requireéd provide enoughatural recharghat will diluteseptic system effluetat the targenitrate
concentration.

To calculateappropriateseptic system densitile RMP utilizeshe TrelaDouglas nitrate dilutiomodel

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

recharge ratesAnnual recharge is calculated in each subwatershedn g N J-82 Snéthod, @/RidR

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 wapreskcteatreme climatic
conditions.With theconversion factors @45 and 94.3 included, fhelaDouglasquation (shown below)

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

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

Hrsert—municipality-jhadependence Township located within subwatersheds depicteBigure o<

freference-map-of subwatersheds-in-Water Resources]Avdilabibstisetedndrought recharge ratels

resultrngProtectron Zone and Conservation Zeeptic system densities are showtherfollowing table

e-by HUC 14 Sul
. gpajber in the Tect

The septlc system density is computed by using the drought recharge rate |FD;¢)reg1léreIaquatlon as

previously explained:

Drought Septic System Density
HUC 14 Subwatersheds| HUC 14 SW Name FEEEE (_acres/unrt) .
Rate Protection | Conservation
(inches/year) Zone Zone
Pequest R (Cemetery
02040105090020 Road to Drag Strip) 9.3 26.34 10.14
02040105070060 | D€AUesLR (below Bear 8.3 29.52 11.36
Swamp to Trout BK)
02040105080020 Bear Creek 8.5 28.82 11.09
02040105090010 | £€quesR (Drag Strig 9.0 27.22 10.48
below Bear Swamp)
02040105090030 | D€QuesLR (Furnace Bk 9.7 25.26 9.72
Cemetery Road)
02040105100010 Union Church Trib 8.6 28.49 10.97
Pohatocng Creek (abov
02040105140010 Rt 31) 9.7 25.26 9.72
Musconetcong R (Trout
02040105150100 Bk to Saxton Falls) 9.3 26.34 10.14
Musconetcong R (Hanc
02040105160010 Bk thru Trout BK) 9.6 25.52 9.82
InsertHUC-14 [Compute [Compute-C/
1620401 Q5g¥grsgf16%d Subwatershed SW ha PZseptic| septic-density
NamPeguest R (below oS density by dividing-94-3
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Drought Septic System Density
HUC 14 Subwatersheds| HUC 14 SW Name REEUELEE EOERUIY)
Rate Protection | Conservation
(inches/year) Zone Zone
i I HUE 1

by HUC | droughtrecha
1465 raté1-36

recharge
rat@9.62
laserrtHUC14 [Soempute
Srbwatersaed SW RPZLseptic| (Comprie-Cl
NamBear-Creek density by septic-density
Hhasertsubwatershed Hesortcoongl cradine24) dpgeine 043
nare2040105080020 rechargei@®] by HUC HUCc—1 ¢

rat@8.8?
tasert HUC-14 ComputeH
Subwatershed SW septicdeny [Compute-C:
NamPeguestR{(brag by-dividing septic-density
Hhsertsubwatershed Stripd below Bear Hnsertdrougl  245by | dividing 94.3
Rare2040105090010 Swamp) recharget@®@| HUC 1 HUC 1.

rates2?
é-continue as
é-continue as n-e-c-e-PagaestR € e-continue a 26.34 10-14
ne-c—e-9204010808007 éGeme%er—v—Read—te—Dra prece$98 == ==
Strip)

Pegquest R {Furnace Bk

02040105090930 c Road) 97 25.26 9

020401051009010 UnionChureh Trib 86 2849 10.97
Pohatochg Creek{aboy

020401051400 -

10 Ri31) 97 2526 972
Musconetcong-R-(Fro

02040105150100 o ”S)“ 9.3 26.34 10.14
Museconetcong R {Hanc

02040105160010 Bk thri T BK) 96 2552 987

Septic Systen¥ield

Following computation of an appropriate septic system density, the number of additional allowable septic

systemén the municipality isalculatethased upon the existing developable land oethe 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 accomodate an additional septisteif 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), tbhesysiptn yield is computeliasertrunicipality
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| ramétidependence Townshipill calculate the septic system yield values after a municipautbisld
performed.
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Agricultural Resources

The Highlands RMP and thigustainable Agriculture TechnicaleRefoet the Agricultural Resource Area

(ARA) and the resource values used to define the ARA.ARA consists of thesareas of the most

concentratedcontlguousagrlcultural uses, usmg Important Farmland Soils eritical factor in the
S preserved or

A healthy agricwiral environment and an agricultural land base are netespasynote longerm
sustainability of agricultural resources and the viability of the agricultural industry in the Highlands Region
The Highlands RMP promotes preservation in the ARA and limieggricnltural uses within the ARA to

those that support the preservatiorfaniland, avoid conflicts with agriculture, maintain and enhance the
sustainability and continued viability efalricultural industry, protéstportantFarmland &ils, and meet

resource management and protection requirements of the RMP. Where it is not feasible to preserve
agricultural lands within the ARA by such methods as fee simple acquisition, easeitient acquil DR
Program,the Highlands RMP requir@sandatoryclustering for residential development in an ARA.
Clustering is mandatory for residential development within the ARA regardless of the underlying Land Use
Capability Zone. However, the majoof the ARA is within the Conservation Zone and the Conservation
Environmentally Constrained Stime.

In order to identify critical agricultural lands in the Highlands Region, the Highlands Council examined the
Regionds agri cul dvated thedm spedfisalyuconsidesng e realitiesvoé farming in the

Hi ghl ands Regi on. The Counci l then wutilized the
identify the Regionds most i mport arstapess tprms that!l t ur a
include Important Farmland Soils; the extent of lands adjoining a farm that are in agricultural use; and
concentrations of existing preserved farmland. An examination of these factors permitted the Highlands
Council to spatially delineatreas 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 JerseyDepartment ofAgriculture (NJDA)Xate AgricultureDevelopmenCommittee (SADL

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 farms under the eight year easement program.
[This layer may need to be updhtethedtirecent and accurate muhicipal data.

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 WalamReentée
Sensing & Spatial Analysis (CRSSA), Rutgers University.

Important Farmland Soils and Soil Quality
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The Highlands RMP considéne four soil types dfrime, Statewide Importance, Unique, and Locally
Important soils as Important Farmland Soil€hvhre critical agricultural 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 gatagareSoil
prepared by thé&nited SatesDepartment ofAgriculture (USDA)Natural Resources Conservation

Service (NRCS) and are used as the reference to identify soil quality. Usually a percentage figure for eact
of these four soil categories is calcufatetie entire farm 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 moistugdezlipply ne
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 proted from flooding.

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 calitions are favorable. Farmland of Ugdaiportart 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 speciedps (such as cranberries 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, NRCSSoil Survey Geographic (SSURGO) Datdbagarmland soil quality including Prime,
Statewide, Unique, and Locally Important farmland eaits be found at the following link:
http://soildatamart.nrcs.usda.gov/SSURGOMetadata.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 resource assessment to identify those
lands within the Highlands Regithrat have the highest agricultural resowalaes. The Agricultural

Priority Area (APA) displays the relative value of these agilcrdésources in order to provide a
prioritization mechanism for future farmland preservation activities in the Highlands Region. The seven
indicators used tdetermine the APA are: ARAS; Important Farmland &ailsdeveloped; Preserved

Farms; Contiguoudsarms greater than 250 acres; Agricultural Uses 10 acres or greater; 50% or greater Prime
Soils; and % mile proximity to Preserved FafineLand Preservation and Stewardship Teclu@satiBeport

the seven indicators and the development of the APAAPHeonsiss of priority areas established by the
Highlands Councih coordinaibn with the NJDA and theSADC Farmland Preservation Prograime

Highlands Councihicknowledgethat muntipalitiesmay havedifferent mehanismdor setting priorities
regardinduture farmland preservation activities in the Highlands Region.

The fiasert—municipality flawaship of Independenaesontainsfinsert—adg@663 acres ofAgricultural
Resourcé\reas(5,169 acres in the Planning Area, 1,494 acres in the Preservatant fmeejt-ad@e36
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acres of Agricultural Priority Ardelse-ERI-Datatab-in-DataT1@h894 acres in the Planning Area, 1,232
acres in the Preservation Ares) depicteth Figurex>¢-24 and FigureX¢-25 respectively The fiasert

municipatity—r@inoenship of Independenceontainsfinsert—ad@s? acres ofPreserved Farméinsert
acrg42845552.23acredmportant Farmland®oils(2:32B324.5%cres in the Planning Ards072227.61
acres in the Preservation Areadfinsertag@d04acresAll Agricultural Use&,281 acres in the Planning
Area, 423 acres in the Preservation Assajepicteth FigurefinsertFigurenulhBeFigurefinsertFigure

pumbiE andFigurefinsertFigure-nufabeespectively
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Historic, Cultural, and ArchaeologicaResources

The HighlandsRMP identifies protection and preservation of the historic, cultural and archaeological
resources of thdighlands as a resource protection goal. In compliance with the directive of the Highlands
Act, to assess the oO0Oscenic, aesthetic, cultural,

of the region, together with a determination afrall policies required to maintain and enhance such
resources; 6 the RMP requires every conforming mur
plan element as part of their local master plan.

From the first Native American settlements dear thousand years ago, to the colonial period and
Revolutionary War, to the early industrial age and up to the modern day, the Highlands &ggim@ulaas

rich historical and cultural heritage. Many buildings, archaeological sites, ruins arehaatifaésamples
include Native American sett | e mentampmentin MbrlismwnRa ma p o
the furnaces in Oxford, Wawayanda, Norton and Andover, the Gtamdl the mines in Ogdensburg and

Franklin, the Picatinny Arsenal, Hibernia School House anthny, many other€ultural resources are

part of the character of the Highlands Region amigqgting these resourcesvigl to protecting that

essential charact@ihey preservetfie gi onds hi st or y ashTheyprowde évidemceaf | i nk
significant human arehvironmental events, and they provide vital information about how the people in this
Region livedyorked and recreated.

The Highlands Region Cultural Resources Inventory ingl&lbsstoric sites agstricts within the Region

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

70 recorded archaeological sites. The Historic and Cultural Resource Inventory includes: 1) all properties
listed on the &te or National Register of Historic Places; 2) all properties which have beerlidgamed

for listing on the State or National Register; and 3) all properties for which a tetertdistdric
PreservatioDffice (SHPOpinion has been issuethe Hghlands Region Historic and Cultural Resource
Inventory is a dynamic inventory anil aut omati cally be wupdated accord
deletions.

The Highlands RegiorHistoric, Cultural, and Archaeological Resouda&t® layer forfinsert
mumpalm}lndependence Townsha\e of November 2007 is deplomﬁlgur@nsen—F@uF&nu}ﬁBeﬂiheFe
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ScenicResources

Protection of the scenic resources of the Highlands is one of the goals of the Highlaha®rgthe

goalsfor the Preservatiorirea of the Highlands, the Act calls forRegionaMasteP an t o oOpr ot ec
natural, scenic, and other tgses of the Highlands Region, including but not limited to contiguous forests,

wetl ands, vegetated stream corridors, steep sl ope
farmland and historic site%0((B&d).mtthe BlanningiArggheo r i ¢ r e
Act calls for the regional master pl an to oOprote

environment ; 6 and to opreserve farmland and hi st
(384)).

The goals associated with protecting scenic resources are to maintain the visual integrity and scenic beauty of
noteworthy viewsheds and natural and cultural features of regional significance in the Highlands Region.
Toward addressing these goals,Highlands Council identified a baselireceiic resourcemtalingl31

scenic resource areddese includdational Park ServidéationalHistoricLandmarksndpubliclyowned

parks, forests, and recreation ar€ae compilatioms meanto serve as a baseline from which to begin to

refine acompletdist of scenic resourceshe Highlands Council also adopted a Procedure for Nomination,
Evaluation and Inventory of Highlands Regionally Significant Scenic Resources which establiskes the proce
for formal nomination and inclusion of additional scenic resources into the Highlands Scenic Resource
Inventory.

The Highlands Region baseline scenic resources data |pgeedomuniciphiitependence Township
depictedn Figurdinsert-Fige-numiiz9 Therearefinsertnumber-of sceniclresenicessources.
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Contaminated Sites

Inclusion of contaminated sites in the Highland ERI provides a municipality witksealargerspective

about its contaminated sites locations and the potential impact of the contamination regdteliog on
adjacent natural resources, neighborhondseaonomic potential. Awareness of contaminated sites
locations and details provides a municipality with additional planning tools in terms of natural resources
protection and planning for future remedial actions. Contaminated sites associated dewielppment

may qualify as brownfields under the Highlands Act, and be eligible for formal designation as Highlands
Redevelopment Areas by the Highlands Council.

The Highlands Council utild@ortionsof NJ DEP&6s Known Contami rKESNI) Sit es
database, the Comprehensive Environmental Response, Compensation, and Liability Information System
(CERCLIS) database, and the Resource Conservation and Recovery Act (RCRA)rdedalbasinated

sites listingsFor further information regardjrdata selection, refer to the Highlands CoRegilonal Land

Use Conditions and Smart Design TechniSileBmgmmine listed if contamination of soil or ground water

has been confirmed.

The contaminatesdite inventory will be updatéml include additionand deletions as needed based upon
input from local, county, state, and-poofit stakeholders beginning during Plan Conformance process.

The contaminated site inventory indicates that in the Highlands Region, thesdya6® contaminated

sites in the Highlands Region covering approximately 14,000 actegima88s communitiesStwo tiers

of contaminated sites were created based upon information gleaned fiddh KESCRCLIS database

andthe RCRAdatabaseTier 1 site are considered to have somewhat more complex contamination issues
than Tier 2.

Tier 1 consists of:
e All Final and Deleted Superfund sites (CERCLIS);

e All RCRA identified sites;
e All sites with a Remedial Level of C3 or D 3% and
¢ Remaining sites withRemedial Level of C2 located in the Preservation AredlfiKCS

Tier 2 consists of:

e Remaining sites with a Remedial Level of C2 located in the Planning A3 (KCS

The inventoryncludeswo categories, Tier 1 andQontaminated Sites fprsernunicipalitydependence

Townshipare shown ifrigurefinsertFigure—rufBeMunicipal awareness of these siifshelpa-town
establish-richer-informatignthe first step toward learning malpeut the sitegzeludingsuch ashe nature,

extentand characterization of-gite contaminatiopast usesandredevelopment and restoration potential.
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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, the_&tighlisels
CapabilityZones. Additionally, vater and waswater 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 elenseimto 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 growthwalinciples
generallyequireaccess to public watrpplyutilities. A Public Community Water System is a public water

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

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

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

Hﬂsert—mamerpahty—rladmiendence Townshllpas WateUtlllty EX|st|ng Area(s) Servpd)wded b%lnsert

Iablh—lackettstown MUA (W|th Dlamond H|II) (150 acres in the PIaArmq 162 acres in the Preservatlon

Area) and Independence MUA (Highlands Division) (28 iactbs Planning Area, 122 acres in the
Preservation Are@eeFigurefinsertFigure-nuller

Wastewater Utility

The primary wastewater collection systems in the Highlands Region are regulated by NJDEP as Domestic
Sewerage Facilities. Domestic Sewerage Facilities are wastewater treatment systems that serve more than a
individual residentiar non-residentiatustomeiand treasanitarysewage. These systems are distinct from
industrial treatment works (which treat industrial process wastes from individual manufacturing sites) and
Individual Subsurface DisposaistemgISSDS, or septic systemdiich handle sewage from individual

homes). Domestic Sewage Facilities include municipal and regional sewage systems thabvaneghublicly

similar systems that are investwned, and privdieownedsystemge.g., homeowners associations, mobile

home m@rks)that provide sewage treatmertie Highlands Domestic Sewerage figaciities the RMP
represerst the most current and detailed informatiegionallyavailable on Existing Areas Served and

outlines estimates of available treatment capacity.

The inventory of Highlands Domestic Sewerage Facilities Existing Areas Served is an important tool to
identify areas where growth should or should not be encouraged and where land adjacent to this
infrastructure is appropriate for growth. Additionally,rthéntory will assist in the identification of areas of
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concern where dense development patterns without sewer service exist. Such situations may require the
replacement of septic systems with community wastewater systems in order to safeguard .public health

H-nsert—mumem&my—nadmiendence TownshlrpasH|ghlandsDomest|cSewerage FaC|I|t|EX|st|ng Areas
Servegrovided by , (e s IY Ziet s
tabﬂtprData—'Fa}Hackettstown WPCFBQ acres in the Plannlng A@ acres in the Preservatlon A(rm
FigurefinsertFigure-nuf@Ber

Roadway and Transit

Futureand existingevelopmenand redevelopmeit 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 the Region. Numergugudictgr

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 qualitysohdjsendy

growth principles andncouragig more efficient land usehe potential foran accessiblenult-modal
transportation systewmill increase in the Regjavhile protecion of environmentally sensitive areas be

improved

The existingransportation and trans#atures for the Regi@uppot the Land Use Capability Zone Map
with the goal of better understanding the movement of people and godtte atationship of these
features to the resources and land use conditions of the Regioature and extent of the regional and
local roadway and transit features provide a framework for evakmtimmnmental resourcésat are
potentiallyaffectedby the presence of these featugesh impactsouldinvolve habitat features that are
bisected by road or transit networfks exampleor habitat that surrounds these networks and should be
evaluated when planning for future development and redevelopment activities.

The RMP figure ORoad Networkd presents the Highl
various administratveobu ndar i es wi thin the Region. The RMP f
Highlands transénd raihetwork infrastructure.

The roadway and transit networksHiesert-municipality-dadegjendence Townslape presented Figure
finsertFigurambi33 andfinsert-Figure-nufbaespectively.
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Figure 1 Preservation Area
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Figure 2. Land Use CapablilityMap Zones

55



Township of Independence
Highlands Environmental Resource Inven '

]

Fownship-oflndependence

Existii a it D S B dari ,: ’ =
ks : OQ}‘. ,AH 1inch = 0.754 miles
- J Highlands
Council
T s ~N

56



Township of Independence

Highlands Environmental Resource Invenfenthefinsert-municipal-name]
—oweAS s ndononaance
CONFIDENTIANDDELIBERATIVE MATERIAL

Figure 3. HUC 14 Boundaries
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Figure 4. Forest Resource Area
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Figure 5. Total Forest Area
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Figure 6. ForestSubwatershed
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Figure 7. Highlands Open Waters
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Figure 8. Highlands Riparian Areas
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Figure 9. Watershed Valus
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Figure 1Q Riparian Integrity
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Figure 11 Steep Slopd°rotection Areas
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Figure 12 Critical Wildlife Habitat
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