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Purpose and Scope

An EnvironmentaResource InventorieRI), sometimesalled a Natat Resource Inventoligentifiesand
depictghenaturaland culturalesources presentacommunity.Natural resources maps acdompanying

narrativepr ovi de t he basi s f oatural rasevecmpoments andgprogdaeecbaseimu ni t y
source forresource conservationn dent i fying a communityds natur al
establishing mechanisms for their protectAsan integral component of a master plan, an ERI functions

as the basis for development of natural ressyrotection ordinances.

The purpose of the Highlands Environmental Resource Inventory Addendum (ERI Addendum) is to provide
a framework that supports the effortdHofland Townshigo bringits master plan, includitige ERI, into
conformance with thRegional Master PIaRNIP). The ERI Addendum is one requirement for Basic Plan
Conformance. It provides critical support to the Conservation Plan Element of the municipal master plan
related to implementation of resource ptaie requirements in the land use ordinance and health codes of
Holland Township Additional modifications to the ERI will occur during later stages of the Plan
Conformance process to more fully address requirements of the RMP

This document is an addendum to the March 2007 Holland Township Natural Resntarg prepared
by Deborah J. Kratzer for Holland Township. Although207 NREcknowledges the Highlands Act, it
was completed prior to adoption of the Highlands Regional Master Blaequéntlyenvironmental
resource analysis gmalicies of the RMP are not reflected in the. NRlis addendum serves to update the
2007 NRI accordingly.
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Highlands Region

In the Highlands Water Protection and Planning Act (Highlands Act) the Legislature designated specific
boundaries within the Highlands Region as the Preservation Area and the PlannifigeSehoundaries
weredelineated by the Legislature in the Highlands Act, and as a legislative enaatimtestibfget to
modification through the Conformance Process.

The fundamental distinction between the Preservation and Planning Areas is that municipal and county
conformance with the RMP is required in the Preservation Area and is voluntary in the Planning Area. The
Preservation Area consists of nearly 415,000 acres of the Highlands Region 859,358 acres, and is located in 52
municipalities within the seven Highlandsn@es. 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. The Planning area consists of nearly 445,000 lacatscimd88
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 municipalities that have 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 abundandriicdl resources of the Highlands Region. Through
conformance by municipalities and counties, the RMP will provide for the protection and preservation of
significant values of the Highlands Region for the benefit of its residents.

Holland Townships located withitoth the Planning Area (13,361.2 acres) and Preservation Area (1,961.3
acres).SeeFigure.1

Land Use Capability Map Series

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

of policies for planning and managing the development and use badaddupon the results of the
Council 6s resource as ssss Shm&NR reqairesd thasimmland tusérgtheo wt h a |
Highlands Regioh e gui ded bapd Useh@GapalBlity 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 Capabilifone mapdepictsoverlay zones to establish suthat address distinguishing
circumstances or landscape featufidne 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 enterprise zone) that the undenyingg base zo
may not otherwise take into consideration.LEmel Use CapabiliBone Map is one dhe five capability

maps that support the RMP. TheCM Sries also includes: Water Availabiidag Public Community

Water SystenMap; Domestic Sewerdggilities Map and the Septic System Yidap.

In the Highlands Region, overlay zones will provide all levels of govefedsrat, (State, county and
municipal) and the public with an indication of areas where special consideration is required to protect
regioally significant resources. Overlay zones also indicate where and how development initiatives may occur
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based on the ability of areas to accommodate growth. The Highlands LANDS model was designed to
develop the overlay zones each with their own purgmdieagon, 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 development will be limited
(Protection Zone), anthose lands characterized by existing patterns of human development where,
dependent on municipal planning, land or capacity constraints, additional growth may or may not be
appropriate (Existing Community Zone). The Conservation Zone identifies tlassaviltea 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 development (e.g. water
availability, thexestence of concentrated environmental resources that are easily impaired by development,
the protection of important agricultural resources).

The four sukzones represent regionally significant sensitive environmental, featarest of which
developmet 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 development review and Highlanded®iegviewOf the 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 the creation or extensionvedgietéder or

water supply services apply in all zones arzbaab.

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

The Wildlife Management SubZone (WM) consists of all National Wildlife Refugesiagad by the

United States Fish and Wildlife Service and Wildlife Management Areas administered by the NJDEP Division
of Fish & Wildlifeds Bureau of Land Management ,
network of lands and waters for servation, management, and where appropriate, restoration of fish,
wildlife, and plant resources and their habitats and permit compatibledejidhiident recreational uses,

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

The Conservation Zone (CZ)consists of areas with significant agricultural lands and interspersed with
associated woodlands amyironmental features that should be preserved when possibdgyribiatural
development activities will be limited in area and intensity due to infrastructure constraints and resource
protection goals. The LANDS model uses a 75 acre minimum mapgshglthfor the delineation of the
Conservation Zone.

The Conservation Zoned Environmentally Constrained SubZone (CZ-EC) consists of significant
environmental features within the Conservation Zone that should be preserved and protected from non

6
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agricultval development. Development activities will be constrained through restrictions on the extension or
creation of water supply and wastewater services. The LANDS model uses a 10 acre minimum mapping
threshold for the delineation of the Conservation Adérevironmentally Constrained SZdme.

The Existing Community Zone (ECZ) consists of areas with regionally significant concentrated
development signifying existing communities. These areas tend to have limited environmental constraints due
to previous devepment patterns and may have existing infrastructure that can support development and
redevelopment provided that such development is compatible with the protection and character of the
Highlands environment, at levels that are appropriate to mainttiarteter 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 environemtal features within the Existing Community Zone that should be protected from
further fragmentation. They serve as regional hab
and forested areas. As such, they are not appropriate fompigéfi@lopment and are best served by land
preservation and protection. Development is constrained through restrictions on the extension or creation of
water supply and wastewater services. The LANDS model used a 2 acre minimum mapping threshold for the
delineation of the Existing Community Z@renvironmentally Constrained Stidme.

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

are within the Existing Community Zone and within 1,000 feet of lakéfANIDE model focuses on lakes

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

policies to prevent degradation of water quality and wat@aheatn, harm to lake ecosystems, and

promote natural aesthetic values within the Existing Community Zone. The LANDS model used a 2 acre
minimum mapping threshold for the delineation of the Lake CommuniZpisub

Holland Townshipncludes6,6031 acres in the Protection Zone (5,303.1 acres in the Planning Area and
1300.0acres in the Preservation Ar@ar58d. acres in the Conservation Zone (2,377.6 acres in the Planning
Area, 381.1 acres in the Preservation A@g0;acres in the Existing Community Zone (all in the Planning
Area);68.5 acres in the Existing Community Environmentally ConstrainZadrigufll in the Planning
Area); 4,949.2 acres in the Conservation Environmentally ConstraizexheSéh702.9 acres in the
Planning Area, 246.3 acres in the Preservatiop #mda335 acres in the Wildlife ManagemenZ &ub
(301.0 acres in the Planniga; 34.0 acres in the Preservation Aedjustrated ifrigure .2Holland
Township does not contain any area within a Lake Communifipr&ibThe remaining LUCM Series
Maps are included in their respective sections witiaRihelhe Net Water Availability MafFigure9) is
described in the Water Availability Section. The Public Community Water Systétigaiidapand the
DomesticSewerage Facilities Majgur&1) are degibed in the Utilities Section.
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Highlands Subwatersheds

For many of the Regionds natur al r ebaseduassessnsenttot he H
evaluate resource integatd protection needs. A watershed describes an aredroihawtiich all water,

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

Nearly all watershetrsNew Jersegre part of larger watershedsl emray range in size from a few acres to
thousandsf square miles.

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

water moves downstream and the size of the contributing drainage area increases. The connectivity of
streams is the primary reason for doing assessments at the watershed level. Because water moves
downstream, any activity tttedfects the water quality, quantity, or rate of movement at one location can
affect locations downstream. The watershed boundaries used for the analysis in the RMRjitvere 14
Hydrologic Units (i.e., subwatersheds or HUC14s). There are 183 HUGIdrsiubes that are located

partially or entirely within the Highlands Region.

Holland Townshifncludes portionorthe entirgy of five HUC14 subwatersheds, as depict&igure.3

HUC 14 Subwatersheds HUC 14 SibwatershedName &_AcreageW|th|n Holland
Township

02040105160060 Musconetcong R (Warren Glen {8
525.4 acres in the Preservation Area

Musconetcong R (below Warren Glen)

2,066.7 acres in tRéanning Area,

681.0 acres in the Preservation Area
02040105170010 Holland Twp (Hakihokake to Musconetcong)
3,771.2 acres in the Planning Area

*Hakihokake Creek

02040105160070

02040105170020 6,241.1 acres in the Planning Area,
754.9 acres in the Preservation Area
02040105170030 Harihokake Creek (and to Hakihokake Ck)

1,282.2 acres in the Planning Area

Source: NJ Highlands Council
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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 contiguorested 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 interifrest.cémeerior

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 patch isolafi@and reduced habitat area. Historical and current forest losses due to
changes in |l and devel opment patterns and poor man
wildlife, water quality, air quality, and overall ecosystem health.

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

pest species are of s i gt Arf overabundance Of rwhite tailed deer,timh e r e
particular, is detrimental to forest health and regeneration duelmwsing.

The Highlands Council assessed the ecological integrity of forests through the examination of landscape level
characteristicat 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 ecologicalspes. The result of this assessment is the spatial
delineation of the Forest Resource Area within the Highlands Region. The Forest Resource Area includes
high ecological value forest areas including those forested areas that exhibit the leasorfr agt et

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

A High Integrity Forest Area dPredominantly forested, including a high proportion of forest
cover consisting of high core area, large patch size, and alme tlishearest patch.

A Moderate Integrity Forest AreadPredominantly 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 AreadPredominantly nofforested 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 idenfy forested subwatersheds that provide important water quality benefits. The Forest
Resource Area and the Forest Integrity Indicators are used in the HRMBRhdschieve the protection

of forest areas in the Highlands Region.

Holland Townshigontains/,217.&cres oforest Resource Arg&s297.5 in the Planning Area and 1,920.3
acres in the Preservation Area)depicteith Figurd. TheTownshipcontains/,108.3acres ofl otal Forest
(5,922.6 acres in the Planning Area and 1,185.7 acres in the Preservatgnd@péeteth Figur®. The
HUC14 subwatershed scores for forest integritdtdand Townshireoutlined in the table below, and
are depicteth Figuré.

HUC 14 Subwatersheds HUC 14 SW Name Forest Integrity Score
02040105160060 Musconetcong R (Warren Glen{8)) HIGH
02040105160070 | Musconetcong R (below Warren Glen) HIGH
02040105170010 Hﬂ'ﬁ’;‘i;‘g’gﬂg;akiho"ake to HIGH
02040105170020 | Hakihokake Creek HIGH
02040105170030 Harihokake Creek (and to Hakihokake MOD

Source: NJ Highlands Council
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Highlands Open Waters and Riparian Areas

Highlands Open Waters are a critical public trust resource and an essential source of drinkilNgwater for
JerseyThese waters and the associfdgdrian Areas provide protection against floods and help to
ameliorate the affiscof prolonged droughts. They are also important habitat for numerous plant and animal
species including many endangered and threatened in the State. Highlands Open Waters also provide a wealth
of agricultural, recreational and aesthetic uses for hdéntesind visitors alike, helping to contribute to a

vibrant regional economy.

Highlands Open Waters include all springs, wetlands, intermittent or ephemeral streams, perennial streams,
and bodies of surface water, whether natural or artificial, lobatigdowpartially within the boundaries 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. Perennial 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 aatfaceSwrface 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 eventgypicdlly lasts a few hours 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 movemenf water from below ground to tlygoundsurface, many times
forming a pool.

e Spring d A point where ground water flows from the ground to the surisating a flow of water
representing the point where an aquifer meets the ground surface. Spiiegsphagneral or
perennial.

e Vernal Poold NJDEP defines vernal habitat as the following (N.J.A.GC1AY.AL) occurs in a
defined basin depression without a permanent flowing outlet; 2) features evidence of breeding by one
or more species of fauna addpte reproduce in ephemeral aquatic conditions as identified in
N.J.A.C. 7:7A; 3) maintains ponded water for at least two continuous months between March and
September of a normal rainfall year; and 4) is free of fish throughout the year, or drieseup at so
time during a normal rainfall year.

e Wetland d NJDEP defines a freshwater wetland as an ates itandated or saturated by surface
water or ground water at a frequency and duration sufficient to support, and that under normal
circumstances does popt, a prevalence of vegetation typically adapted for life in saturated soil
conditions, commonly known as hydrophytic vegetation; provided, however, that the Department, in
designating a wetland, shall use the -pfar@gneter approach (that is, hydrglapils, and
vegetation) enumerated in the 1989 Federal Manual as defined in N.J-A€. 7:7A

The Highlands Council preparedHighlands Open Waters Inventoising bree primary GFpased spatial

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

11
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The HighlandSRMP requires 800 foot protection area buffer around all Highlands Open Witeys.
functional values that Highlands @pMeaters buffers provide or contribtgencludebut are not limited to
habitat, stormwater and flood water retention and filtratiamer quality protection, temperature
moderation, aquatic ecosystem integrity and channel infEgeffMP featuresa mitigatiorrequirement
which requireslemonstrabn of no net loss of functional valoé a protection area buffémrough the
conduct of eHighlands Open Waters buffer functional value asses3inerfunctional value assessment
entails analysis of tf@lowing Highlands Open Waters buffer functions:

¢ Habitat 6 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 tmtdands Open Waters. Further, a loss in temperatgteration
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

e Channel Integrity 8 A loss of channel integrity functional value will occur if the project will result
in: the loss of bank stabilizing vetigtathe 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 rbor@labfor
aguatic 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 ecosyd®@pasian areas moderaigdfiations in water temperature,

help maintain ground water recharge and stream base flow, stabilize ritsgandoprovide 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 magpet#lighlands Counaising hydrologic
properties of land cover, soil, and ewideof periodic inundation or saturation. Riparian areas include the
integration ofHighlands Open Watewsith their associatetbod prone areas, riparian soils, and wildlife
corridors. A single riparian GIS coverage was created by joining flocargaoniparian soil, wetland and
stream, and wildlife corridor coverages to create a combined riparian .afe&hmiapdescribed in more
detail below.
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¢ Highlands Open Waters® Defined as all mapped rivers, lakes, streams and wetlands that are
adjacent tand hydraigally interconnected with a river or stream as identified in the Highlands
Open Water Inventory.

e Flood Prone Areasd Definedas NJDEP documented and undocumented flood prone areas and
Federal Emergency Management Agency (FEMAgad@oodpia.

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

¢ Wildlife Corridors & Definedas a 308oot corridor on each mapped stream bank or from the
stream centerline if no stream bizmkapped.

Highlands Open Waters and Riparian Areas locatedigiland Townshi@re depicteth Figure7 ands,
respectively This include$2.3 miles of stream§54.3 milesin the Planning Area, 8r@ilesin the
Preservation Area2881 acres of lakes and pon@§Z.7acres in the Planning Ar&b.4acres in the
Preservation Argal,054.9 acres of wetlands (867.4 acres in the Planning Area, 187.5 acres in the
Preservation Areaj;0512 acresof open water protection argés193.9 acres in the Planning Area, 857.3
acres in the Preservation Areand5,343.(acres of riparian arg@ds779.0 acres in the Planning Areap564

acres in the Preservation Area).

The Highlands Council utilizedvatershedased assessment to evaluate the integrity and prateetisn

of Highlands Open Waters at the HUC14 subwatelsteldlhe Highlands Council assigned a watershed
value class to each HUC14 subwatershed in the Highlands Region based orive assagament of
selectedvatershed indicators. The Council created the following wateakleedlasses for the Highlands
subwatersheds:

e High Resource Value Watershed A high resourceralue watershed contains predominantly
forest lands and includesignificant portion of the watershed that is high quality habitat. A high
value watershed typically consists of limitedxpséng developed land within the watershed;

e Moderate Resource Value Watershed A moderate resource value watershed containg fores
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 ktab suitable for rare, threatened, or endangered species, and
typically consists of higher levels of developed lands.

The Highlands Council 6s characterization of Ripar
use conditions withiRiparian Areas, or those lands that are proximate to a surface water feature. The
Council assigned a Riparian Area integrity value class to each HUC14 subwatershed in the Highlands Region
based on a cumulative assessment of seletezdheihdicatorsas follows:

¢ High Integrity Riparian Area 6 These areas include subwatersheds with Riparian Areas that exhibit
predominantly natural vegetation, including high quality habitat for water/wetland dependent
species, and a generally low incidence of impervious area, agricultural uses, andisingsad cro

e Moderate Integrity Riparian Aread These areas include subwatersheds with Riparian Areas that
contain a higher incidence of impervious area, agricultural uses, and road crossings, and a reduced
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proportion of natural vegetation, including hightguadibitat for water/wetland dependent species;
and
¢ Low Integrity Riparian Aread These areas 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 Valador subwatersheds located withiolland Townshipare depictedin Figure .9 Riparian
Integrity classificationfor subwatersheds located witHiolland Townshiparedepictedn FigurdQ The
majority of the Township falls within HUC14 subwatersheds considered High ResourceAWalue
subwatersheds are designatddicaierate Riparidntegritysubwatershed
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Steep Slopes ProtectioAreas

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

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 ofvetlands, lakes, ponds and streams damages and degrades wetland and aquatic habitats,
especially trout streams that are found throughou
protections. Steep slope disturbance can also resulosstbE&habitat quality, degradation of surface water

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 etheysterrity and

extent of slopes, soil characteristics and land cover all affect the potential for damages from the disturbance
of steep slopes. The identification and classification of steep slopes is important to effectively manage critical
natural resarces 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
significantlycorstrained by steep slopes and to ensure that the level of protection for these areas is
appropriate. The establishment of steep slope protection requirements is intended not to simply protect steep
slope resources, but to ensure the protection of thelnataaic, and other resources of the Highlands
Region.

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

El evation Grids generated from the UnitedTh&t at es
Digital Elevation Model includes digital 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 Regimsed on the USGS 10 meter Digital Elevation Madekhat exhibited

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

e Grades of slopes of 20 percent or greater;
e Grades of slope between 15 peraad0percent; 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 Constrathepes. All noRiparian lands having a slope of 15% to less than 20%
which are forested are considered Moderately Constrained Slopes.-Ridanam Area lands having a

slope of 15% to less than 20% which arefoi@sted with one or more of the feliog characteristics are
considered Constrained Slopes: a) highly susceptibdsion é) 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

than 20%, whit are norforested, are not highly susceptible to erosion, and do not have a shallow depth to
bedrock or a Soil Capability Class indicative of wet or stony soils, are considered Limited Constrained Slopes.
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The Highlands Council recognized the need foe medined information on steep slopes in the Highlands
Region and is in the process of developing accurate slope data using laser technology. Aerial flyovers of the
entire Highlands Region, using Light Detection and Ranging (LIDAR) technology, oceter@®06 to

prepare an updated and accurate digital model of the Region. Tisarbiglity accurate Digitalevation

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

valuable tool to assist mupdities and counties duridgvelopment applicatioeview and provide

important information for further development of ®RBIP. The Highlands Council will work with
municipalities and counties to incorporate this newer data and modieépompleion.

Holland Townsip includes780.3 acres of Moderate Constrained SI¢f8S.9 acres in the Planning Area,
124.4 acres in the Preservation Aard},960.Cacres of Severely Constrained Sl@ph257.4 acres in the
Planning Area, 702.6 acres in the Preservation Baeh of the steep slope protection classifications within
Hollard Townshipis depictedn Figurd 1

Steep slopes in Holland Township are located on the Musconetcong Mountain, which follows the

Musconetcong River at the Warren County border. They are also present in the south central part of the
Township in an aand#llowatHed Toewhship Gneaans. e | Hi I I 6
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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 ofaggoal viability. The protection of habitats that are critical to
maintaining biodiversity contributes to the protection of rare, threateheidangered plant and animal

species of the Highlands Region.

The Highland®&MPdefines three categories ati€al Habitat in the Highlands Region:

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

e Significant Natural Areas 0 Regionallysignificant ecological communities, particularly for
protection of endangered and rare plant species; and

¢ Vernal poolsd Confined ephemeral wet depressions that support distinctive, and often endangered,
species that are specially adapteditmdpeextremes in water 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 Highlands Council has determined that a terrestrial habitat protection buffer of 1,000 feet around
Vernal Poolsvill generally address the habitat requirements of verrlatqeabhg wildlife.

The Highlands Counci l u t iohganzeeSgecidd PDdiadoLandsEapal Rrajegte 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 of habitat based upon documented occurrences of rare, traedtengangered wildlife

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

The Landscape Project ranks habitat according to the status and distribution of wildlife species of concern.
Landscape Ranks include the following:

o Federally Listed (5) 8 A wildlife species listed by the U.S. Fish and Wildlife Service as
threatened or endangered.

e State Endangered4)d A 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)d Asppci es designated as o0threatenedod
species that the NJDEP promulgates pursuant to ENSCA.

e Special Concern(S3) (2P Nongamewildlife that are considered by the NJDEP to be species
of special concern as determined by a panekpdrts or S3 according to NatureServe
methodology

e Suitable(1)d Meetsminimum habitat suitability requirements.

A Highlands Conservation Rank index was also assigned to each species occurrence based upon how critical
the Highlands Region is to the coméd existence of the species within the state. Following are the
Highlands Conservation Ranks that were used:
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¢ Critically Significant (3)8 If 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(1)dHi ghl and Regi on habitats do not pl a
existence in the state.

Critical Wildlife Habitat in the Highlandegidn is the acreage of rare, threatened and endangered species
habitat (Landscape Rank 2 through 5 in the Preservation Area; Landscape Rank 3 through 5, and Rank 2 with
a Highlands Conservation Rank of 2 or 3 in the Planning Area) in the Region. iOfthelHands Regi
approximately 860,000 acres, there are approximately 522,067 acres (or 61% of the Region) that function as
habitat for rare, threatened, or endangered species.

Significant Natural Areas are those Natural Heritage Program (NHP) PrégrityitBin the Highlands

Region that are regionally significant due either to the presence of rare or endangered plant species or unusual
or exemplary natural ecological communities. The Highlands Council reviewed Priority Site boundaries using
2002 coloorthophotography and the 2002 Land Use/Land Cover data to identify land use and land cover
within and adjacent to NHP delineated Priority Sites. Where land use or land cover indicated a habitat
disturbance or feature constraint, boundary lines weeslrelinal revised boundaries of Priority Sites were
identified as Highlands Significant Natural Areas. The Highlands Council may 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 biodiversity by supporting plants, animals, and invertebrates that
would otherwise not occur in the landscape; and

¢ Contribute significamtmounts 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 sites and 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 envirents. Because some salamanders (such as the Jefferson 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 protectedffeeaarebaround vernal

pools would be necessary to protect these species. The HigM&wstablished a buffer of 1,000 feet
surrounding each vernal pool.

For projects in the Highlands Preservation Alefaitions for endangered species, threaspetes, and
rare specieme provideth NJDEP Preservation Area rules at N.J.A.G.17438

Holland Townshipgontains9,350.2 acres of Critical Wildlife Habit@,098.4 acres in the Planning Area,
1,251.8 acres in the Preservation Angitggble to support populations of rare, threatened, and endangered
species, as depictedFigurd2 This include$abitatthat suppos seven listed specie€ritical Habitat

areas are somewhat gtespread the Planning Areandareshownin Figure 7c and 7d in the Holland
Township NRI (March 2007)Examples of this are alotige wooded corridors of the Spring Mills Brook
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(EastBranch) and the wooded edge of the Hakihokake Creek on its westernBumitdef these wateays
draintowardMilford Barough. O Map7c, they are shown as Rank 3 Forest Habitat. However, they are not
included in the Critical Wildlife Habitat mappmBigurd2 The Township NRI relied on Version 2.0 of

the Landscape Project for its mapping. The Highlands map@irtical Habitat utilized Version 3.0. This

is likelythe explanation for &mapping discrepancylther discrepancies appear due to the fact that the
Highlands Council methodology for defining Critical Wildlife Habitat in the Planning Areaawaitaibd

for usein the 2007 NRI.Whereas all Rank 2 halsitaieshown on the NRI mapping, only stledRank 2
habitatsthat meet the Highlands Conservation Rank of 2 or @iaped by the Highlands Council as
Critical Wildlife Habitat

Landscape

Species Rank

Bobolink(Planning Area)

Cooper's HawkPlanning & Preservation Ared
Osprey(Planning & Preservation Area)
Wood Turtleg(Planning & Preservation Area)
Bobcat(Planning & Preservation Area)
Northern Harrie(Planning Area)

Vesper Sparro@Planning Area)

Sourcht] Highlands Council

A WWWW

Holland Townshigontains559.0acres ofSignificant Natural Areé381.7 acres in the Planning Area, 177.3
acres in the Preservation Asajlepicteth Figurd3 Holland Townshipncludesonevernal poohnd72.1
acres of vernal pool protection buffardhe Planning Areas depicteéh Figureld. Significant Natural
Areasidentified by the Highlands Couredincide closely with Natural Heritage Priority Sites identified in
the Holland Township NRI (March 2007). However, they are not identical. As explained abbkelythis is
due to the refinement of boundaries by the Highlands Council to remove habitat disturbances.
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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 Regrehnical report records the
public and private resources that provide existing recreation and preserved lands for the Highlands Region.
This inventoy presents a catalog of the public and private land and water areas that have been preserved for
conservation and recreationapepresently protected as open space and recreation facilities. The inventory
considers significant recreation and conservatioarces in the Highlands Region including:

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

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

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

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

The inventory also includes preserved fathifathe Highlands Region, which genesatigt available for
public access except where used as part-tduagm.

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

may be discrepancies in #igibution of some sections of preserved open space or preserved farmland.
Additionally, certain assumptions were made in the creation of the figures. After analyzing the available data
the following statistics represent the status of open spaceeasadvgu farmland in the 859,358 acre
Highlands Region.

Highlands Land Use/Land Cover of Preserved Landdy Acres

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

of 2007 30,259 acres areaigriculture, 172,099 acres are forested, 19,860 acres are water bodies, 39,980 acres
are wetland4.0,461 acres are classified as urban, and 800 acres are barren. Urban land includes categories
such as, buildings on open space, parking lots, militathatiosta county facilities, transportation,
communication and utilities facilities, and cemeteries. Barren land includes bare exposed rock, rock slides,
and disturbed lands. Of t2#3,457 acres, 185,385 acres are in the Preservation Area and thg remaini
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 opreservedpen spacandpreservedarmlandn the Highlands Region as of

2007,9,281acres are in federal ownership, 107,837 acres are in State ownership, 32,619 acres are in county
ownership, 34,076 acres are in municipal ownership, 33,763 are preserved farmland, 10,005 acres in nonprofit
ownership, and 45,819 are watershed | ands.the See tF
Land Preservation and Stewardship TechkipgbRepodi x A, OHi ghl ands Preserve:

Holland Townshihas reviewed the municipal data provided by the Highlands Council and updated the
information as necessary, in support of the municipalootiifttocess and this ERI. The municipality
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contains3,120.7otal acres oHighlands Preserved Lands depicteth Figurel5 Preserved Farms are
depictedn Figure2sin the Agricultural &ources sectiofhis includes the following lands:

Preserved Land Category Acres

Preserved Farmland 1,6510
Presen@®gen Space

Federal 0
State 706.2
County 580.6
Municipal 132.3
Non-profit and Authorities 50.6
Conservation Easements (whearawn) 0
Total Preserved Lands 3,120.7

SourcBtJ Highlands Council

As part of Module 1 of Basic Plan Conformance, Holland Township began the process of securing the most
current andaccurate data available concerning preserved open space and fappindix Arovides a
map delineating the parcels identified in Module 1 as prémsedgdthe Township.

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 thesergyi@areas for land preservation, the Highlands Council used the results

of the Resource Assessment to identify those lands within the Highlands Region which have the highest
ecological resource values. These values are based upon a combination gicdBimdigiators 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 Aredssplays 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 oRifi@ 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/iftukcators.
ConservatiorPriority Areaconsiss of priority areas established by the Highlands Caumcibdinaton

with the NJDEP Green Acres Programhe Highlands Counatknowledgabat municipalitiesiayhave

different mechanismgor setting priorities regardirigture land preservation activities in the Highlands
Region

The 33 criteria used to determine the Conservation Priority Area are defined in ddtaitdnRteservation
and Stewardship Technical Relportd Townshigontainsl,741.4cres ofConservation Pridrigag1,314.9
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acres in the Planning Area, 426.5 acres in the Preservatioasdedimed by the Highlands Council and
depictedn Figurd 6.
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Carbonate RockAreas

The term karst describes a distindinpgography 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 depressionad the development of such features as sinkholes, sinkéngs, 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 through a discrete opening such as a
fracture or cave amance, 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 basins, septic system leaching fields, sewersjralgrientiff, 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. In addition to ground water concerns,
communitiesn 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 st leeas with respect to ground water and public safety, karst
features provide natural, scenic, and recreational resource values. Karst aquifers are high yielding, particularly
where carbonateock is overlain by permeable materials such as glaciarshgavels. 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 recreation. They typically occupy valley
bottoms, prducing dramatic contrasts in relief and valuable scenic vistas, especially when viewed from the
hi gher elevations of ridges. Carbonate rock areas
biodiversity

The Highlands Coundittilizedexisthg 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 ABacausehanges in the quantity, qualityl eate 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 Council using LIiDAR topographic analyses or
other topograph 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 assessment and design process can be modified for karst
areas d 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 potentigréamd water contamination.

Holland Townshipcontains approximatell,028.0acresof Carbonate Rock Are#993.0 acres in the
Planning Area, 35.0 in the Preservation Auiglain the municipality, as depicted-igurel7. Discussion

and mapping of bedrock and surficial geology, as well as soils, is contained in the Holland Township NRI
(2007).
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Lake ManagementArea

The RMP provides for the protection and enhancement of Highlands Lakes and their environs, including
Highlands lake communities. The management of lands surrounding lakes is an important issue for the
Highlands Region. Overdevelopegdmaged and poorly managed shoreland areas can result in the
degradation of water quality, harm the lake ecosystem, decrease natural aesthetic values, and cause an over:
loss of property values for lake communities. Lakes can be harmed by polioganinsthe watershed

area draining to them. Polluted lakes can, in turn, damage downstream streams and rivers. Most existing lake
communities are fully built out, predate modern environmental protection requirements, and have limited
potential for majotand use changes. Some have sewer systems, but many rely on septic systems (or even
cesspools) on inadequately sized lots, where direct contamination of the lakes is possible.

Past NJDEP studies indicate that nearly every public lake (privatzlydkes were not evaluated) is
experiencing unacceptable contamination, often including excessive bacteria and nutrients. In addition, many
lake communities have been evolving from summer communitiesrtaydarommunities, and many are
experiencing grégintensified land uses as the original buildings are torn down and replaced by much larger
structures. Addressing land uses within lake communities allows for potential opportunities to improve
community value, to protect the cultural and historicroesooften associated with lake communities, to
protect natural resources and enhance and restore the quality of lake environments in the Region, and in
some cases, to allow foffiihdevelopment where appropriate.

Efforts to protect, restore and enhatite water qualitgpf Highlands lakes and to protect the unique
characteof Highlands lake communities require a maitade resources to facilitate land use and water
resource planning he Highlands Council hastablised a Lake Management Areausu all Highlands

Region lakes of greater than ten acres in BieeLake Management Aisahat area around lakes which
includes the followingers of lake management appropriate to management strategies that help protect lake
water quality and commitynvalue from the impacts of present and future develapment

e A Shoreland Protection Tier consisting of an area measuréeket3@0the 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, including 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 and layout of the lake, with wider portions of lakes having longer view
distances; and

e A Lake Watershed Tier consisting of the eatiek drea draining to the lake, through the evaluation
of drainage areas using LIDAR topographic analyses or other topographic data where LIDAR data
are not availab(¢his Tier is still in developmédayt the Highlands Courcil

The Council haalsodevelopd alLake Community -2oheThis subzone consists of patterns of community
development that are withintReMP 6 s Ex i st i n gwitldroln0édufeet of IgkesZBy dedinition,
lakes within this sttone are developed or heavily developed lakedoiwevdakes face particular
challenges as compared with undeveloped lake areas. They tend to be shallower in locations that receive
sediment loadings, they often feature extensively hardscaped shorelines with limited natural vegetation, and
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they are frequely more eutrophic than undeveloped lakes. Developed lakes tend to receive higher
phosphorous loads due to the fact that urban watersheds produce higher unit area phosphorous loads from
stormwater, compared to lesser developed watersheds. In additiomrbawswatersheds produce
significant secondary phosphorous loads from a diverse range of sources including municipal wastewater
discharges, failing septic systems, and sewage overflows.

Approximatelyl38.2acresof land all in the Preservation Aréal] within the Lakélanagement Arda

Holland Township as depictedn Figurel8 This Lake Management Area buffers a portion of the
Musconetcong Rivemost of it falling within a public park (Musconetcong River Reservation, a County
owned Park).The portion of the Musconetcong River designated as part of the National Wild and Scenic
RiverSystem ends just north of this location, outside of Hollamahship.
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Water Resources Availability

The availability of water for human use is a critical factor in determiningattiey dar 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, pondsd lakes.The Highlands RMP provide®at Water Availability analy®s identifying the

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

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

TheNet Water Availability analysiaminestream base flows as a surrogate for water sustainability because
the protection of base flow is critical to maintaining healthy aquatic ecosystems ciing jpotdble

surface water sulgs, particularly during periods of drougBiveruse of water can reduce base flows,
impair ecological function and integrity, and reduce the reliability of potable water supplies.

The Highlands Council selected the Low FlasgM(LFM) methodfor this analysisyhich considerthe
severity and duration of low flows as a reasonable surrogate for ecosystem and water supplgampacts.
Low Flow Margin yields a value caledund Water Capagcigxpresseth million gallons peday(MGD),

for each HUC14 subwatershethe HUC14 subwatersheathich generally is between 10 and 20 square
mileswas selected as the smallest 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, factorirthemnature of the environmental 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 factorsIn more ecologically sensitive HUC14
subwatershedsiis amounshould be limiteth orderto protect aquatic ecosystems and the related terrestrial
ecosystemsThe RMP set&round WaterAvailability thresholds o%& 5% and 206 percenfor Protection

Zone, Conservation Zone and Existing Community Zone, respegiusly 10% availability #shold
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 Tasholdl

After Ground Water Availability has been calculliedmount of watewurrently being usedustfactored

in, as this will reduce the amount remaining for future uses. A sigaifioantof water use is either
consumptive (not returned ashage) or depletive (exported out of the watershed). Both consumptive and
depletive water uses reduce the amount of water available to sustain human activity and the integrity of water
resourcesThe RMP calculatadaximum monthlgonsumptive and deplatiusehat are not supported by

reservoir storage or safe yidtitseach HUC14. Wastewat@scharges were identified and estimated to
account forreturnsto the subwatershed. When consumptive and depletive demands are subtracted from
Ground Water Avkdbility, the remainder is called Net Water Availabilitye formula folNet Water

Availability is as follows

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

Where Net Water Availability is positive,assumed there is water available beyond existing sleftasd
availability must not be exceeded, so that new deficits are avoided in theWhiene.Net Water
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Availability is negative, existing uses are exceeding sustainablarsdibglissbwatened is deemed be

a Current Deficit Area.In addition, maintenance of stream flows within any HUC14 subwatersheds
upstream of a Current Deficit Area is necessary without further impairing the ecological health of the stream.
These areaslassified dsxisting Constrained Are&sve theiGround Water Availabilitihreshold adjusted

to 5% more than the existing consumptive/depletive uses or thettedstibld for the Zone, whichever is

lower Where water resourca®stressed, additional planning anitigation is necessary.

The NetWater Availabilitfigure (Figurel9 depicts net water availability for Highlands subwatersheds
Holland Townshipis located withirfive different subwatershedsas depictedin Figurel9 All five
subwatershedare calculated to be in defigs indicated by a negative value for volume of net water
availabilityn the following table

HUC 14 Subwatersheds HUC 14 SibwatershedName Net Water Availability (MGD)
02040105160060 | Musconetcong R (Warren Glen {68) -0.16300
02040105160070 | Musconetcong R (below Warren Glen) -0.983445
02040105170010 Hﬁ'ﬁgﬂ;‘ggﬂg;akihomke to 10.001995
02040105170020 | Hakihokake Creek -0.116553
02040105170030 | Harihokake Creek (and to Hakihokake -0.19463

Source: NJ Highlands Council
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Prime Ground Water Recharge Areas

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

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

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

ocean where the cycle begins again. A small percentage of precipitation that reatisesfdoe haill find

its way into the subsurface in a process known as infiltration. Where infiltration reaches the water table, it is
considered ground water recharge, and the overlying land areas are classified as ground water recharge area
Ground wagr recharge areas can be defined as locations within a drainage basin where meteorological,
ecological, geological and hydrogeological factors are conducive to infiltration of water from the surface into
the subsurface. The factors that determine regiwdegyial are:

e Precipitation: The primary meteorological factor controlling infiltration. The amount of
precipitation and its characteristics such as intensity and duration control 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$.all the precipitation that falls within a drainage basin, a
majority will be returned back to the atmosphere as evapotranspiatipatranspiration rates are
controlled by a combination ofeteorological factors such as temperature, relative humidity and
wind speed, and ecological factors such as type of vegetation, soil type and the size and volume of a
water body.

e Anthropogenic. Development and land ufsetors such as thextent of urbanization, suburban
areas, industrial zones, the presence of sewer service areas, public and private water supply wells,
reservoirs, and septic system densities, cultural and historical awmthragractivities.
Anthropogenic factors are the primary-m@teorological factor affecting infiltration.

e Ecological Factors Thetypes of vegetation, the density of forested areas, wetlands, vernal pools,
critical habitat and riparian buffer zones.

e GeologicalFactors Soiltype and characteristics, depth to bedrock, rock type and its characteristics,
rock outcroppings, fairg, and topography.

e Hydrogeological Factors Depth to ground water, soil permeability, rock type porosity, the
presence or absence of fractures and wellhead protection areas.

Once into the subsurface, the infiltrated water under the puNiof gidh move down through the soil root

zone to zones of saturation to become ground water. A portion of this ground water will become ground
water runoff or ground water base flow which is ground water that migrates horizontally along zones of lower
permeability soil or along the dodldrock interface and more quickly exits the drainage basin as stream flow.
Some ground water will move further downward to enter an aquifer system where it can be used as a water
supply resource, or will eventually neg@asurface waters and again exit the drainage basin as stream flow.

The Highlands Council defines Prime Ground Water Recharge Areas as those lands within a HUC14
subwatershed that most efficiently provide 40 percent of total drought recharge vahemeHfdC14
subwatershed, as defined using a-&S&nalysis available based upon the 2002 land use/land cover and
19641966 drought of record precipitation.

Prime Ground Water Recharge Areas are not stand alone features, but instead are totatiytintecadla
anthropogenic, ecological, geological and Hggdiogical conditions which function as constraints that
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control the degree of infiltration and hence the volume of water that is recharged to ground water base flow
and aquifer systems. Changeanthropogenic factors, particularly land use, greatly affect the degree of
infiltration and water quality within a ground water recharge area by changing the ecological, geological and
hydrogeological constraining factors. These changes can bdedoiitrough the land development
regulatory process.

Holland Townshipcontains 4,050.7acresof Prime Ground Water Recharge Arga822.0 acres in the
Planning Area, 728.7 acres in tHereservation Area) as depicted in Figure 20
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Water Quality

Water quality affects drinking water, recreation, ecosystems, and aesthetic beauty. The np&wotnmon
parameters thdahdicae 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@mattainment of designated water uses for the water body.

Water quality imfluencedy the type and intensity of land use adjacent to and upstream of the water body.
Pollutants are contributed to the environment from a wide variety of nonpoint @eB&esncluding

human development (through stormwater and residential runoff, septic systems, fertilizer applications on
lawns and Brownfields or contaminated sites), domestic or captive animals, agricultural practices (crop
farming, livestock, and managplications), and wildlife (large populations). Pollutants from these sources

can reach water bodies directly, through overland runoff, or through stormwater conveyance facilities. Point
sources also exist, primarily wastewater treatment plants serwmgities or industrial facilities. Each

potential source will respond to one or more management strategies designed to eliminate or reduce that
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 Federal Water Pollution Control Act (33 U.S.C. 1313(c)), commonly known as the
Clean Water Act, requires states to igentib | mpai red Watersdé where specif
supported. Known as the 303(d) list, this list identifies the name of the water body and the pollutant or
pollutants causing the water body to be listed as impaired. Section 305(b)anf Wateié\ct 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 Qualitylonitoring and Assessment Report (Integrated Report).

The 200antegratedreport identifies river segments and lakes of attainmestiobf severdesignated

uses. Designated Uses include Aquatic Life (general), Aquatic Life (trout), Primary Cwatthon,Re
Secondary Contact Recreation, Drinking Water Supply, Agricultural Water Supply, Industrial Water Supply,
Shellfish Harvest, and Fish Consumption. The Integrated List lists the attainment of HUC14s of designated
uses based on six categoriesliasvi

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

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

e Sublist 3 Insufficient or no data are available to determine if the designédexttasesd.

e Sublist 4 The designated use is not attained or is threatened; however, development of a TMDL
(Total Maximum Daily Load) 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 quality standard(s) in the near future and the designated
use will be attained.

c. Non-attainment is caused by something othertha p ol | ut a n,tsucll asnaural o pol |
conditions
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e Sublist 5 The designhated use is not attained. The waterbody is impaired or threatened 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 contsia table ofDesignated Use
attainment in the Highlands Region, and AppendixtBecfechnical Report displays the Spatial Extent of
Designated Uses.

The 2006 Integrated Report also categ Impaired Waters by HUC14. The List of Impaired Waters
identifies the parameters that a HUC14 does not attain with Priority Ranking frronbolighParameters
listed include metals, nutrients, pathogensAppendix E of th&Vater Resource Technical Report Volume
1. Watersheds and Quailitgntifies the spatial extenfpafameters not meeting water quality standards.

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

defines the pollutant load that a water body can assimilate wé#bhsimg violations of water quality
standards, and allocates the loading between contributing point sources and source categories. It is a
mechanism for identifying all contributors to surface water quality impacts and setting pollutant load
reduction gals to meet surface water quality standards. TMDLs may also be established to help maintain or

i mprove water quality in waters that are not i mpa
(Water Quality Management Planning rules). RMiefigurelmpaired Waters Overall Assessment by HUC 14
displays the status of designated uses for waterbodies by the subwatersheds (HUC14) within the Highlands
Region.Water Resource Technical Report Volume 1: Watersheds andA@petityix H outlines TMDLSs

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 foame the pararhéatdissert number of HUI$C 14s located ifinsert municipalities
namle  Additional information is located at th8&JDEP TMDL Documents (located at
http://www.state.nj.us/dep/watershedmgt/tmdl.Htm

Appendix B in the Water Resource Technical Report Volume 1
(http://www.highlands.state.nj.us/njhhighlands/master/tr_water_res_vol) inptlides a table that lists
Designated Useaufport status by HUC14 subwatershed and is organized by Watershed Management Areas
(WMA). This table identifies HUC14s ast$ ] in columns, the use and HUC14 attainment status for each
use.

The individual pollahts responsible for the nattainment ofthe designated uses in Appendix B are

identified in NJDEPOGS Il ntegrated Wat er Qual it
(http://www.nj.gov/dep/wms/bwgsa/2006IntegratedReportpd p p e n d i x B 0303(d) Lis
Wat erbodies with Priority Ranking.6 This |list 1is
opol |l ummavmt® wmk 6t oxi ¢c unknowné is used when the po

Appendix H of the Highlands Qmil Water Resource dmmical Report Volume 1
(http://www.highlands.state.nj.us/njhighlands/master/tr_water_res_vol) ligetitifies TMDLs that are
established wiithh the Highlands Region. Appendix H is organized by WMA and within each WMP the
report is organized by parameter (e.g., fecatmmplgbosphorus, temperature, etc).
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Information regarding designated use status, pollutants responsibleatmimmentand TMDL status is
summarized ithe table below foHolland Townshigegarding the HUC14 subwatersheds that are located
entirely or partially within the municipality.

HUC 14s in the Designated Uses no#Attained Parameters not
Municipality TMDL(s) and Sublist Attained
02040105160070 sublist 4A for
Musconetcong River| fecal coliform | Sublist 4A for Primary Rec an Pathogenand
0 :
(below Warren Glen) 93% sublist 5 for TrouBupport Temperature
02040105160060 Sublist 4A foPrimary sublist 4A for

fecal coliform

Musconetcong River, Recreation Pathogens

with a 93%
(Warren Glen to 178) reduction
02040105170020 | fecal coliform : , : sublist 4A for
Hakihokake Creek with a 80% Sublist 4APrimaryReaeation Pathogens
reduction
02040105170010
Holland Township NA NA NA
(Hakihokake to
Musconetcong R)
02040105170030 NA Sublist 5 foAquaticLife and Total Phosphorus

Harihokake Creek (an Trout Qupport
to Hakihokake Ck)

Source: NJ Highlands Council
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Wellhead Protection

Residents oflolland Townshipely on ground water suppliestasir source of drinking watek. primary

goal of Holland Township ie protect the health, safety and welfatdadand Townshipresidents and to
ensure a supply of safe dmdlthfuldrinking water and the protection of the ground water resources that
provide water to potable water supply wells

Achieving this goal requires the establishment of hdA@lProtection Ordinance. An effective Wed
Protection Ordinancestablishe§Velhead Protection Areas (WHPAsgaround public communityells,

defined as public water supply wells serving atlfesstvice connections used by -yeand residents
regularly seiwg at least 2year round residensnd noaRcommunity water supply wells defineguwsic

water supply wells that are not public community wells and regularly service atdeadis2s 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 alogrdphicdrifoenamtionystamddatab&se, a WHRANnapped based upon time

of travel, which is the amount of time it will take for ground water to flow to the well. In New Jersey, well
head protection ordinances use three tiers based uyeara®ear and 2year 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 time of travel based uganitations on technological options for
preventindonglived 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 customarily seen in New
Jersey for plumes of leliged contaminants.

Holland Townshipncludefublic Community Water Supplgllsand Public Nortcommunity Water Supply
wells for which WellheadProtection Areas have been delineatedlepictedh Figure2 The mapped
location of Public Community Water Supply wells is consistent with the mapping containdallanthe
Township NRI (2007). Portions of Public Community and Noommunity Water Supply Wellhead
Protection Areas delineatadound wells in adjacent municipalities extend into Holland Township, as
depictedn the same Figure.
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Septic System Yield

Septic systemnjieldis used aa methodfor minimizing the potential for contamination of ground water.
Discharges to ground wabeym 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 natdistharge pointsuchas springs, seeps or stream basefBegause
septic systemareclosely associated with then-point source effects of naewered developmengptic
systenyield isa usefuindicator of the potentiahpacts taground watequality Protection of ground water
qualityrequires appropriate septic sysyggidsto ensure that futurdevelopmentitilizing septic systems
provide for sufficient dilution of effluent discharges.

To this end, th&RMP outlinesa methodology for corafing appropriate septic systgi@ds within the

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

regulatory approachempplicable to Major Highlands Developmantiuding an lgective of non

degradation for ground watregarding new septic systedd DEP Hi g h| a rhave éstablishadu | at i «
septic system densit@oneunit per88acre and 25acre for forested and neforested Preservation Area

lands, respectively’he HighlandsRMP adopts thesstandardsis welfor application to Major Highlands
Developmenin the Preservation Area.

Within the Planning Area of the municipality, the Highl@dsunci | 6 s apmieagshThido!l ogy
methodologyelies upon a number different modeling approaches and analytical techniques that estimate

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

units (septic system yield) frdevelopable land within eddnd Use Capabiligonein the municipality.

For application to neMajor Highlands Development in the Preservation Area, the same methodology
applies but dg at the project scalao septic system yield is calculated within the Preservation Area.

Target Nitrate Concentrations

Computing appropriate septic system densgtiesressetting targetitrate concentrations in ground water

at the subwatershed scaNitrate 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 s&psystem plume, are a commonly measured
contaminant with inexpensigampling and have been shown to have a good association with other
contaminants (i.e., whahe other contaminants are found, nitrate levels tenddievaded above natural
levels). The Highlands Council has established the following target nitrate concentrations in each of the
following Land Use Capability zanes

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

ground water that exceed a specific target nitrate concent@fitioc system dengiessentially estimates

the area required provide enoughatural rechargbat will diluteseptic system efflueiot the targenitrate
conentration.
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To calculateappropriate septic system dendity RMP utilizeshe TrelaDouglas nitrate dilutiomodel

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

recharge ratesAnnual rechagy i s cal cul ated i n eac 2methbdwehicker s hed
usedocal climatesoiltype, andand cover characteristics to estimate annual ground water recharge. In order

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

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

Protection Z&eptic System Density (acres) = 245 + (HUC14 annual drought recharge rate in inches)
Conseri@t Zongeptic System Density (acres) = 94.3 + (HUC14 annual drought recharge rate in inches)

Holland Townshids located withifive subwatershedas depictedin Figure3. The estimated drought
recharge ratemsd resultingrotection Zone and Conservation Zgegtic system densities are shown in the
following table The septic system density is computed by using the drought recharge rate in the Trela
Douglas equation, as previously explained:

Drought Septic System Density

HUC 14 HUC 14 Sibwatershed (acres/unit)
Subwatersheds Name R_echarge Rate Protection Conservation
(inches/year)
Zone Zone
02040105160060| Musconetcong R (Warrg 78 31.4 121
Glen to }78)
Musconetcong R (below
02040105160070 Warren Glen) 6.8 36.0 13.9
02040105170010| Holland Twp (Hakihokak 71 345 133
to Musconetcong)
02040105170020 Hakihokake Creek 7.6 32.2 12.4
Harihokake Creek (and t
02040105170030 Hakihokake Ck) 8.2 29.9 11.5

Source: NJ Highlands Council

Septic Systenvield

Following computation of an appropriate septic system density, the number of additional allowable septic
systemén the municipality isalculatetbased upon the existing developable land eoeghe calculation of

septic system yielthetdevelopabland area consists of two general classes: undeveloped parcels and over
sizedlunderdevelopeggarcels. Assuming they have sufficient land aredattexparcels have the potential

to accommodate an additional sepstesyif subdivided.When the amant of developable land is divided

by the septic system density (while respecting the unique septic system density and recharge in each
subwatershed and each Land Use Capability Zone), the septic system yieleds Etaitgoud Township

will calculate the septic system yield values after a municigalttispdrformed.
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Agricultural Resources

The Highlands RMP and thHgustainable Agriculture TechnicaleRefoet the Agricultural Resource Area
(ARA) and theaesource values used to define the ARRe ARA consists of thesareas of the most
concentratedcontiguousagricultural uses, using Important Farmland Soils as a critical factor in the
Highlands Region.

A healthy agricultural environment and an agricultural land base are receseargte londerm
sustainability of agricultural resources and the viability of the agricultural industry in the Highlands Region
The Highlands RMP promotes preservation in the ARA and limieggrioultural uses within the ARA to

those that support the preservatioraoiland, avoid conflicts with agriculture, maintain and enhance the
sustainability and continued viability of the agricultural industry, prgedantFarmland &ils, and meet

resource management and protection requirements of the RMP. Where ite&siblet o preserve
agricultural lands within the ARA by such methods as fee simple acquisition, easement acquisition, or a TDR
Program,the Highlands RMP requir@sandatoryclustering for residential development in an ARA.
Clustering is mandatory foridesitial development within the ARA regardless of the underlying Land Use
Capability Zone. However, the majority of the ARA is within the Conservation Zone and the Conservation
Environmentally Constrained Stidme.

In order to identify critical agriauial lands in the Highlands Region, the Highlands Council examined the

Regionds agricultural resources and evaluated 't he
Highlands Region. The Council then utilized the following criteria totatsess Regi onds f ar m
identify the Regionds most i mportant agricultura

include Important Farmland Soils; the extent of lands adjoining a farm that are in agricultural use; and
concentrations of esting preserved farmland. An examination of these factors permitted the Highlands
Council to spatially delineate areas in the Highlands Region, with a prevalence of active farms to develop the
ARA. The categories mapped within the ARA are defined below.

Preserved Farmland

The New JerseyDepartment ofAgriculture (NJDA)Xate AgricultureDevelopmenCommittee (SADC)
Farmland Preservation Program provides spatial files to the Highlands Council, which include farms that are
preserved, farms that have finglrapal from the SADC, and farms under the eight year easement program.

All Agricultural Uses

All agricultural uses were derived from the NJDEP P0aft Land Use/Land Cover spatial files. Files
are appended and recoded to the Highlands 13 land use categories by the Walton Center for Remote
Sensing & Spatial Analysis (CRSSA), Rutgers University.

Important Farmland Soils and Soil Quality

The Highland®MP considerthe four soil types dfrime, Statewide Importance, Unique, and Locally
Important soils as Important Farmland Soils which are critical agricultural resources of the Highlands
Region. The primary factor used in determining important fanslsmitl quality, which is measured

based on land capability classes, important farmland classes, and soil productivity rating. Soil data are
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prepared by thé&nited SatesDepartment ofAgriculture (USDA)Natural Resources Conservation
Service (NRCS) anade used as the reference to identify soil quality. Usually a percentage figure for each
of these four soil categories is calculated for the entire farm targeted for preservation.

Prime farmland soil has the best combination of physical and chemidaristiasafor producing food,

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

Farmland ofStatewidémportance soils are similar to Prime farmland soils and produce high grelols of

when treated and managed according to acceptable farming methods. This soil may support yields as high as
Prime farmland if conditions are favorable. Farmland ofyLimspobrtart soils include those soils that are

not Prime or Statewide Importanoe are used for the production of high value food, fiber, or horticultural

crops.

Unique farmland soilsre soils used for special crops (such as cranberries in the New Jersey Pinelands).
Unique soils are determined on a statewide basis by the St&tenSmiwation 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.asp

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 agtictésources in order to provide a
prioritization mechanism for future farmland preservation activities in the Highlands Region. The seven
indicators used tdetermine the APA are: ARASs; Important Farmland &dilsdeveloped; 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.

Holland Townshigontainsl4,847.4cres ofAgricultural Resource Ared,886.2 acres in the Planning
Area, 1,961.2 acres in the Preservation &nda},369.@&cres of Agricultural Priority Aré8s315.9 in the
Planning Area, 1,053.7 in the Preservation, Asalepicteth Figur@3 and Figur@4, respectively The
Townshipcontainsl,651.0acres ofPreserved Farnmeccording to Highlands Council d#&®86l acres
Important Farmland Soi(5,667.5 acres in the Planning Area, @Be&in the Preservation Areand
4,356.5cresAll Agricultural Use@t,040.9 in the Planning Area, 315.6 in the Preservatigragudsg)icted

in Figure25andFigure6, respectively As noted earlier, Holland Township will submit the most accurate,
up-to-date information concerning preserved farmlavid the RMP Update process.
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Historic, Cultural, and ArchaeologicaResources

The HighlandsRMP identifies protection and preservation of the historic, cultural and archaeological
resources of the Highlands as a resource protection goal. In compliance with the directive ahtise Highl
Act, to assess the oO0scenic, aesthetic, cultural,
of the region, together with a determination of overall policies required to maintain and enhance such
resources; 6 t h econfRimming nueidpsality rared courdyvte include a historic preservation
plan element as part of their local master plan.

From the first Native American settlements over ten thousand years ago, to the colonial period and
Revolutionary War, to the earlyusigial age and up to the modern day, the Highlands Regimijolyad a

rich historical and cultural heritage. Many buildings, archaeological sites, ruins arehaatifaésamples

include Native American settlements in the Ramapo Mountains, Wast@ngampment in Morristown,

the furnaces in Oxford, Wawayanda, Norton and Andover, the Gtamdl the mines in Ogdensburg and
Franklin, the Picatinny Arsenal, the Hibernia School Houseaary) many other€ultural resources are

part of the charaet of the Highlands Region ancbtpcting these resourcesvigl to protecting that

essential charact@ihey preserve e gi onds hi st ory and provide a | ink
significant human arehvironmental events, and they mlewital information about how the people in this

Region livedyjorked and recreated.

The Highlands Region Cultural Resources Inventory inGliglasstoric sites axdstricts within the Region

as of November 200The Inventory also lists foNationalPark ServicBlational Historic Landmarks and

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

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

The Highlands Regidtlistoric, Cultural, and Archaeological Resodiateslayer foHolland Townshimas
of November 2007 is depictedrigur@7. There arseverHistoric Districts angeverindividual historic,
cultural, an@rchaeologicaksourcemcluded

1) Javes Road Bridge over Hakétke Creek 2) Chelcey Forge Tavern

3) SteveBecker Farmstead 4) Shivelyrarmstead

5) Riegel Ridge Community Center 6) Warren Paper Mill

7) Mt. Joy Road Bridge 8) Little York Historic District

9) Mount Pleasant Historic District 10) Amsterdam Historic District

11)Bunns Valley Agricultural Historic District12) Finesvillédistoric District
13y Pursl eyds Ferry HidRigtesvilecCopmiyJdwn District

Source: NJ Highlands Council
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Scenic Resources

Protection of the scenic resources of the Highlands is one of the goals of the Highlahu®rgithe

goalsfor the Preservatioirea of the Highlands, the Act calls forRegionaMasterPl an t o opr ot ec
natural, scenic, and other resources of the Highlands Region, including but not limited to contiguous forests,

wetlands, vegetated stream r r i dor s, steep sl opes, and critical
farmland and historic sites and the BPlanningiArgdgheor i ¢ r e
Act calls for t he r egi on althemssentiakdharaptér afnthe Highladp r ot e

environment; 6 and to opreserve farmland and hi st
(3&4)).

The goals associated with protecting scenic resources are to maintain the visual integritpemdysoénic
noteworthy viewsheds and natural and cultural features of regional significance in the Highlands Region.
Toward addressing these goals, the Highlands Council identified a baselivie sourcemtalingl31

scenic resource aredhesencludeNational Park Servit¢ationalHistoricLandmarksndpubliclyowned

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

refine acompletdist of scenic resourceghe Highlands Council aladopted a Procedure for Nomination,
Evaluation and Inventory of Highlands Regionally Significant Scenic Resources which establishes the process
for formal nomination and inclusion of additional scenic resources into the Highlands Scenic Resource
Inventor.

The Highlands Region baseline scenic resources data laldiafat Townships depictedn Figure8.
Key sites listed in the Highlands Scenic Resource Inventorytimeiadlewing:

a) Columbiarrail,

b) Delaware River Bluffs;

¢) Musconetcong River Gorg€ounty Park;

d) Milford Bluffs, Statewnedproperty;

e) Holland Church Access Wildlife Management&8tateowned;and

f)  MusconetcongiverWildlife Management Aré&tateowned
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Contaminated Sites

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

about its contaminated sites locations and the potential impact of the contamination regdteliog on
adjacent natural resources, neighborhoods and economic potential. Awareness of contaminated sites
locations and details provides a mpality with additional planning tools in terms of natural resources
protection and planning for future remedial actions. Contaminated sites associated with prior development
may qualify as brownfields under the Highlands Act, and be eligible for fergmatide as Highlands
Redevelopment Areas by the Highlands Council.

The Highlands Council utild@ortionsof NJ DEP&6s Known ContaminatNd)d Sites
database, the Comprehensive Environmental Response, Compensation, and LiabilignliSgstean

(CERCLIS) database, and the Resource Conservation and Recovery Act (RCRA)rdedalasinated

sites listingsFor further information regarding data selection, refer to the Highlands Regiumkal Land

Use Conditions and Smart Dexsigical Rep&itesbecome listed if contamination of soil or ground water

has been confirmed.

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

The contaminated site inventory indicates that in the Highlands Region, thesidya6®@ontaminated

sites in the Highlands Region covering approximately 14,000 actdigita@ds commurnés. Two tiers

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

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

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

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

Tier 2 consists of:

¢ Remaining sites Wi Remedial Level of C2 located in the Planning AreaN(KCS

The inventoryncludegwo categories, Tier 1 andQ@ontaminated Sites fdiolland Townshigre shown in
Figur@9. These and oth@ontaminated sites in and around Holland Township are identified and discussed
in the Holland Township NRI (2007). Note that dapped in the Holland Township Initial Assessment
Grant Report andontainedn the NRIshowan additional Tier 2 site (Kviik of Milford on Warren Glen

Road). This isdicated by the Highlands CoumntiFigur9 as a green dainderneath the Preservation

Area boundary Municipal awareness of these sieshe first step towaréarning morabout the sites,

such ashe nature, extent and characterization efitencontaminatiomast 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 growthwplinciples
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 residents. They may be owaredl 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 witbdraas have the potential for inducing or
supporting growthThe figurePublic Community Water SystemstiMaRMP represents the most current

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

Holland Townshifnas WateUtility Existing AreaServed provided lilge Milford Water DepartmeniThe
Highlands Council provided information about existing areas served by Milford Water Department. This
data indicates that tieeare 19.34 acres, all in the Planning Area, served by thiéSatdrigur&0). .

As part of Module 1 of Basic Plan Conformance, Holland Township began the process of securing the most
accurate data available concerning parcels currently served by public wateAppiditidsB provides a
map delineating the parcebniified in Module 1 as currently served by public wateHamd Township

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 residentiaF nonresidentiatustanerand treasanitarysewage. These systems are distinct from
industrial treatment works (which treat industrial process wastes from individual manufacturing sites) and
Individual Subsurface Dispo&lstemgISSDS, or septic systems, which handle séwagéndividual

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

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

home parks}hat providesewage treatmenthe Highlands Domestic Sewerage figariities the RMP
represerst the most current and detailed informatiegionallyavailable on Existing Areas Served and

outlines estimates of available treatment capacity.

The inventory of Highhds 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, this inventory wiliragssidentification 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.

Holland Townshighas Highland®omesticSewerage Facilities Existing Areas Served provididitdogt
Borough Sewehuthority totaling380.8 acres (370.1 in the Planning Area, 10.7 acres in the Preservation
Areg Sedrigur8l

As part of Module 1 of Basic Plan Conformance, Holland Towmesigigrchethe most accurate data
available concerning parcels currently served by wastewater ulippesidix rovides a map delineating

the parcels identified in Module 1 as currently served by the Milford Borough Sewerage Treatment Plant in
Holland Township

Roadway and Transit

Futureand existingevelopmenand redevelopmeirt 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 theNRewoous factors including

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 qualitysindjsenddy

growth pringdles andencouragingnore efficient land usehe potential foran accessiblanult-modal
transportation systewill increase in the Regjavhile protecton of environmentally sensitive areas be

improved

The existingransportation and tran$gatures 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 thfe regional and
local roadway and transit features provide a framework for evaungiipgmental resourcésat are
potentiallyaffectedby the presence of these featusesh impactsouldinvolve habitat features that are
bisected by road or traneetworks for examplegr habitat that surrounds these networks and should be
evaluated when planning for future development and redevelopment activities.

Hi ghl

The RMP figure ORoad Networko presents the
t he Regi

vari ous admini strative boundari es wi t hin
Highlands transénd raihetwork infrastructure.

The roadway and transit networksHoland Townshi@re presented Figur@2andFigur&3respectively.
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Figure L Preservation Area
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Figure 2. Land Use CapabilityMap Zones
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Figure 3. HUC 14 Boundaries
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Figure 4. Forest Resource Area
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