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In addition to the three build out scenarios, an evaluation of the land based ability of existing municipal zoning 
based on a local desire to grow in accordance with the RMP in the NJDEP approved sewer service areas of the 
Planning Area Existing Community Zone was performed. This evaluation in the Planning Area estimated build 
out using the RMP policies for utility infrastructure at 2 dwelling units per acre and a target floor area ratio of 
0.84. The results for the land based build out indicate approximately 4,200 dwelling units and 111,000 jobs on 
only an additional 1,400 impervious surface acres region-wide. This represents 3 times the current jobs per acre 
density as compared to “without the Highlands Act” growth patterns if smart growth center based 
development practices are implemented for discretionary growth as required by the RMP provided water 
availability and wastewater capacity needs are met.  However, evidence from the 100% RMP Conformance 
scenario indicate that water availability and wastewater utility capacity will be limiting in some areas. 

These results show how center based development results in less impervious cover than the trend of “sprawl”.  
However, these additional houses and jobs come with water availability and wastewater capacity limitations. 
Therefore, at the local level it will be critical to align zoning and capacity planning through the application of 
the RMP policies in order to maximize infrastructure served areas. 

CONCLUSIONS 

The Highlands Build out Model evaluated the complete build out of available lands in the Highlands Region in 
order to examine the implications of the Highlands Regional Master Plan.  The model also examines the extent 
to which existing wastewater facilities and subwatershed-based water availability are sufficient to accommodate 
the land based build out results.  The model does not project when the full build out of available lands may 
occur, and therefore is fundamentally different from COAH model, which assesses development potential 
through the year 2018.  Therefore this model cannot be used as a direct comparison to the COAH growth 
projections for 2018, as this model is based on full build out rather than a specific date, and the COAH model 
does not include considerations of water availability and wastewater facility capacity. 

The Highlands Regional Build out Model is a planning tool that should be used to test growth scenarios and 
evaluate the potential environmental and social impacts that may occur.  This land based build out analysis is 
based on existing municipal zoning (2005) and the resulting density of that residential and non-residential 
zoning varies with each of the build out model assumptions. Build out models are not predictions but 
projections, and therefore have their primary utility in planning for growth, preservation, environmental 
protection and various public service and infrastructure needs. 

Therefore, the reported results represent what may occur in the region if existing zoning designations continue 
to influence future development patterns. That being said, the build out indicates that the nature of existing 
zoning, even when the RMP policies are in place, may not be achievable due to water availability and 
wastewater limitations. Some zoning may be unachievable due to regional market conditions, as well.  As 
always, site-specific impacts of development proposals will be addressed at a site plan level, rather than through 
a regional model, as will the relationship of the build out projections to utility capacity conditions.   

The Highlands Build out Model will serve to support Plan Conformance and state, county and local capacity 
planning. Therefore, it will be through Plan Conformance that the refinement of the build out model will take 
place.  Municipalities working in partnership with the Council will have the opportunity to fine tune the initial 
regional scale build out model with local conditions and knowledge.  

 Additional topics that will be explored through the build out analysis in Plan Conformance include resource 
protection measures, development and redevelopment opportunities, clustering, jobs-housing balance, 
circulation plans, agricultural lands, land preservation, community facility plans, TDR opportunities, affordable 
housing obligations, and economic plans. 

 It is envisioned that the Highlands Build out model will serve to support Plan Conformance, the SDRP Plan 
Endorsement process, the NJDEP Water Quality Management Planning Rules, North Jersey Transportation 
Planning Authority (NJTPA) transportation capacity analysis and (with consideration of the 2018 target date) 
an evaluation of the Council on Affordable Housing (COAH) growth share plans.   
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BUILD  OUT  TERMINOLOGY  

Build Out Model – An evaluation of land development scenarios, generally for a municipality or larger area, 
based on a set of assumptions and variables.  

Buildable Lands – Undeveloped lands that are available for development. 

Council on Affordable Housing (COAH) - Created by the Fair Housing Act of 1985 as the State Legislature's 
response to a series of New Jersey Supreme Court cases known as the Mount Laurel decisions. The Supreme 
Court established a constitutional obligation for each of the 566 municipalities in the state to establish a realistic 
opportunity for the provision of fair share low and moderate income housing obligations, generally through 
land use and zoning powers.   

CRSSA- Grant F. Walton Center for Remote Sensing and Spatial Analysis focuses on advancing the application 
of various geo-spatial technologies including remote sensing, geographic information systems (GIS) and global 
positioning systems (GPS) and also develops spatial-statistical analysis/modeling techniques to the 
environmental, agricultural and natural resource sciences and management.  

Developed Lands – developed lands with existing structures that are not considered available for development. 
Developed lands may be available for redevelopment.  

Dwelling Unit – single unit providing complete, independent living facilities for one or more people, including 
permanent provisions for living, sleeping, eating, cooking, and sanitation.  

Efficiency Factor – refers to the portion of buildable lands that would be set aside for roads, right of ways, and 
other public uses generally associated with land development in the region. This set aside of lands is referred to 
as the Efficiency Factor for development.  

Environmentally Constrained Lands - The nature and extent of lands to be considered constrained or not 
available for development based on an examination of NJDEP 2002 land use/land cover data.  This database 
identified lands already developed, steams and other water bodies, and thus areas not available for new 
development.  

Equivalent Dwelling Unit (EDU) –Means the development equivalent, in terms of either the mass of nitrate or 
the volume of wastewater generated, of the typical residential dwelling unit upon which the nitrate dilution 
analysis was based.  

Existing Area Serves (EAS) – areas currently served by “in the ground” water or wastewater infrastructure, 
rather than planned facilities. 

FEMA - Federal Emergency Management Agency 

Floor Area – The area of a floor of a building or structure lying within the inside perimeter of its exterior walls; 
areas not provided with surrounding walls shall be included if they are within the horizontal projection of the 
roof or floor above; non-habitable accessory structures and subsurface parking structures are excluded from 
the floor area ratio determination. 

Floor Area Ratio (FAR) – The sum of the area of all floors of buildings and structures having floors, compared 
to the unconstrained portion of the site. 

Geographic Information System (GIS) – means Geographic Information Systems which is a computer system 
capable of capturing, storing, analyzing, and displaying geographically referenced information. GIS also 
includes the procedures operating personnel, and spatial data that go into the stem.  

Gross Density build out – a build out analysis that does not exclude environmentally constrained lands from 
the buildable areas before applying the zoning density. 
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Highlands Act Regulations - Environmental Constraints, including: 
• Highlands Open Water and associated 300 foot buffers, a Highlands data source, based upon NJDEP 

2002 LULC and Highlands Hydro (Headwater and NJDEP draft Hydro data). 
• Tier 1 Wellhead Protection Areas, based upon NJDEP data.  
• Severely and Moderately Constrained Slopes, based upon USGS 30 meter Digital Elevation Model for 

the Highlands Region. 
• Critical Habitat features including Vernal Pool and associated buffers, Significant Natural Areas, and 

Critical Wildlife Habitat, based upon 2005 NJDEP confirmed vernal pool data buffered by 1,000 feet, 
Natural Heritage Priority program data, and NJDEP Landscape Version 3 data. 

Highlands Domestic Sewerage Facility (HDSF) – means Domestic Treatment Works (publicly-owned and 
investor-owned domestic wastewater treatment facilities, i.e., wastewater treatment systems that serve more 
than an individual residential customer and treat sewage wastes) that provide wastewater treatment to 
municipalities and have collection systems that may potentially support redevelopment and regional growth 
opportunities.  HDSF generally have NJDEP-permitted discharge capacity of more than either 0.150 million 
gallons per day (MGD) for discharge to surface water or 0.075 MGD for discharge to ground water. 

Highlands Redevelopment and Infill Analysis Tool - a planning tool used to assist in the identification of 
parcels that are vacant, economically underutilized, oversized single family residential lots, or have local 
conditions that represent opportunities for future development or redevelopment. Parcels are also evaluated 
based on their proximity to transportation and transit infrastructure and whether they are located in areas 
appropriate for economic growth and development based on Regional Master Plan policies. 

Impact Analysis - focuses on the relationship between land development practices and the resultant people, 
jobs, school children, impervious surface, drinking water demand and wastewater generation that result when 
various regulatory and development policies are applied.   

Jobs to Housing Balance - a planning tool that can assist in achieving a general balance between the number of 
jobs and housing units in a municipality. 

Land Use Capability Map - the series of official maps of the Highlands Regional Master Plan, which divides the 
Region into three primary overlay zones and three sub-zones based upon natural resource protection, 
preservation of agricultural landscapes, existing development patterns and economic growth opportunities. The 
series includes the Land Use Capability Zone Map, the Land Use Capability Water Availability Map, the Land 
Use Capability Public Community Water Systems Map, the Land Use Capability Domestic Sewerage Facilities 
Map and the Land Use Capability Septic System Yield Map and serves as the land use capability map as 
provided for in the Highlands Act. 

2007 MODIV parcel data - MOD-IV stands for “modernization of the 4 line system”, and contains uniform 
property tax information, as required by the Constitution of the State of New Jersey, the New Jersey Statutes, 
and the rules promulgated by the New Jersey Division of Taxation.  

Net Density build out – a build out analysis that excludes environmentally constrained lands from the buildable 
areas before applying the zoning density. 

“NJDEP Highlands Preservation Area Rules” - regulations established to implement the requirements of the 
Highlands Act codified at N.J.A.C. 7:38-1.1 et seq.  

2002 NJDEP LU/LC (land use /land cover) - LULC is a data layer created by the New Jersey Department of 
Environmental Protection (NJDEP) that captures the state of land use and natural land cover in a digital 
Geographical Information Systems (GIS) file. 

Planning Area - means lands within the Highlands Region which are not within the Preservation Area.  

Pre-Highlands Act Regulations - Environmental Constraints, including: 
• With Slopes of >15%, based upon USGS 30 meter Digital Elevation Model data. 
• Flood Prone/Flood Hazard Areas, a CRSSA file based on NJDEP flood prone areas and FEMA Q3 

flood data. 
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systems, and the established target nitrate concentrations, the final form of the Trela-Douglas nitrate 

dilution model for the Protection, Conservation, and Existing Community Zones, respectively, of the 

Planning Area are: 

Septic System Lot Size (acres) = [4.41 × (10 lbs nitrate/person/septic) × 4 people/septic)] ÷ 

[(0.72 mg/L × subwatershed annual drought recharge rate in inches)]          

(Protection Zone)    (1)                                                    

  

Septic System Lot Size (acres) = [4.41 × (10 lbs nitrate/person/septic) × 4 people/septic)] ÷ 

[(1.87 mg/L × subwatershed annual drought recharge rate in inches)]         

(Conservation Zone)                   (2)            

Septic System Lot Size (acres) = [4.41 × (10 lbs nitrate/person/septic) × 4 people/septic)] ÷ 

[(2.0 mg/L × subwatershed annual drought recharge rate in inches)]         

(Existing Community Zone)      (3)                            

The 4.41 constant is a conversion factor for the mixed units, and converts the computed septic 

system lot size into acres.   The 2.0 mg/L target nitrate concentration was selected for the Existing 

Community Zone in accordance with the state-wide target proposed by the NJ DEP.                                                                              

In using the Trela-Douglas model for calculating septic system lot sizes in the forested and non-

forested areas of the Preservation Area, the NJ DEP also assumed the 40 pounds per year nitrate 

loading value.  Rather than using sub-watershed specific recharge values, they used the area weighted 

annual drought recharge rate of 9.8 inches/year for the entire Highlands region.  They also assumed a 

3% impervious cover for each lot, which slightly changes the 4.41 conversion factor (4.56).  The 

nitrate dilution targets used by the NJ DEP for the forested and non-forested areas, 0.21 and 0.76 

mg/L respectively, yielded the septic system lot sizes of 88 and 25 acres, respectively.    

Calculating Number of Additional Allowable Septic Systems Per Municipality   

Following computation of the septic system lot sizes for the Protection, Conservation, and Existing 

Community zones within each subwatershed’s planning area using the Trela-Douglas model, septic 

system yield was computed based upon the existing developable land area within each zone of the 

sub-watershed.  Similarly, septic system yields were computed for the forested and non-forested areas 

of the Highlands Region by municipality.   
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The developable land area for septic system units within the Highlands consists of two general 

classes of land:  undeveloped parcels and over-sized parcels (underdeveloped).  Assuming they have 

sufficient land area, these parcels have the potential to accommodate an additional septic system(s).   

 

Developable acreage includes: 

 Undeveloped lots 

 Oversized lots (residential lots greater in size than determined by nitrate concentration) 

 

Developable acreage excludes: 

 Condos 

 Open space (i.e. public lands) 

 Alternatively existing sewer areas/sewer service areas for existing community zone.   

 
Undeveloped lands were defined using the following MODIV property class combinations: 
 

 1 (vacant) and anything 

 3B (Farm Qualified) only 
 
Oversized lots were defined using the following MODIV property class combinations:   
 

 2 (Residential) only 

 2 (Residential)  and 3B only 

 3A (Farm Regular) and 3B only 
 

It should be noted that open space (i.e. public lands) was not included in the analysis.   

 
For computing the available area of over-sized lots, oversized lots were first identified within each 

sub-watershed/zone as those parcels with acreage at least equal to the area of its corresponding 

septic system lot size, as computed by the Trela-Douglas model.  The basis for this is that any 

oversized lot less than this area could not be subdivided for development with septic installation, 

under the assumption that the existing oversized lot has an existing septic system.  Following 

identification of these lots, their cumulative area in acres was summed for each zone and 

municipality. For each municipality and zone, the number of oversized lots was multiplied by its 

corresponding septic system lot size.  This product was then subtracted from the cumulative area 

within the zone to account for the assumed existing septic system, yielding the existing developable 

land available for additional septic systems within each zone for each municipality.    

The number of additional allowable new septic systems for each zone per municipality was then 
computed with the following equation:  
 
Number of Additional Allowable New Septic Systems = (Developable Land Area) ÷ (Lot Size as computed by 
Trela-Douglas Nitrate Dilution Model)                                                                                   (4) 
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The computed number of allowable new septic systems will almost always have a fractional 
component (e.g. 23.4 septic systems).  Because there can be no partial septic system unit, the 
computed number of allowable new septic systems was rounded down to the nearest whole number.  
 
For the Preservation Area, the total area of developable land consisting of forested and non-forested 
was calculated for both areas in acres.   
 
Developable land excludes:   
 

 Sewer EAS 

 Developed Lands 

 Open Space 

 Condos 

 Open Water: (LULC Type02 = Water) 
 
Developable land includes: 
 

 All property classes 
 
Septic system yield was calculated per municipality for the forested preservation area by: 
 
Number of Additional Allowable New Septic Systems = (Developable Forested Land Area) ÷ 88        (5)                                                
 
Septic system yield was calculated per municipality for the non-forested preservation area by: 
 
Number of Additional Allowable New Septic Systems = (Developable Forested Land Area) ÷ 25         (6)                                           
 
Similar to the zone approach, the computed septic system yields were rounded down to the nearest 
whole number.   
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Preservation 

Area Spatial 

File

LUCM Zone 

Map Spatial 

File

Parcel

Dataset 

Spatial FIle

Spatial Intersect of All 

Layers

NJDEP 2mg/L 

Nitrate Target 

Minimum Lot 

Sizes by 

HUC14 

(*1)

JOIN

CALCULATION:

(Oversized Lot Acreage) -

((# of Oversized Lots) * (Target 

Lot  Size)) = Developable 

Oversized Lot Acreage

JOIN

CALCULATION:

(Available Land For Septic 

Dilution) / (Target Lot Size) 

= Septic Yield

For the Vacant Parcel 

portion of the total 

Available Land for Septic 

Dilution: 

If the municipal zoning 

density is lower than that of 

the one prescribed by the 

NJDEP 2mg/L rules then 

septic yield is assigned 

according to the lower 

municipal density.

Septic Yield for 

Planning Area

Without Act 

Environmental 

Constraints

1) Slopes >15% - 

USGS

2)  Flood Prone/

Hazard Areas – 

NJDEP & FEMA

3) Wetlands – 2002 

NJDEP LULC

4)  Buffers along 

Wetlands, Streams, 

& Water bodies – 

2007 NJDEP Flood 

Hazard Control Act 

Rules

Highlands 

Composite 

Zoning

Full NJPDES 

Wastewater 

Service Area  

(Full SSA)

NJDEP

2002 Land-

Use Land 

Cover

Preserved 

Open Space 

Parcels

SEPTIC

Septic Res / NonRes 

Conversion (*2)

Septic Yield is parsed 

between Residential Yield and 

Non-Residential Yield based 

on its Composite Zoning 

designation.

The portion of the Yield found 

in Residential Zones goes to 

Residential Septic Yield.  

While the portion of the Yield 

found in Non Residential 

zones is converted to Square 

Feet using an Equivalent 

Dwelling Unit (EDU).

Other types of zoned lands 

are included in the septic yield 

but not assigned a specific 

residential or non-residential 

buildout value.

Residential Septic 

Yield: 

Dwelling Units by 

Municipality by 

HUC14

NonResidential Septic 

Yield:  

Square Feet by 

Municipality by HUC14

Appendix B - 
Without Act Scenario

2007 MOD-IV 

Database

RELATION

Highlands 

Composite Zoning 

Impacts Table

JOIN

Highlands 

Composite 

Zoning Density 

Lookup Table

JOIN

Sewered Planning Area Parcels

Exclude:

1) All Non-HDSF EAS Lands 

2) Preserved Open Space Parcels

3) 2007 MODIV Parcels w/ Condo 

Qualifiers

4) Constrained LUCM Subzones

SEWERED

Sewered Yield Calculation (*3)

For Residentially Zoned lands:

(Available Land) * (Efficiency Factor) * (Zone Density) = 

Residential Units

For Non- Residentially Zoned Lands:

(Available Land) * (Efficiency Factor) * (Floor Area Ratio) = 

Non-Residential Square Feet

Available Lands with zoning other than Residential or Non-

Residential do not receive a buildout

Residential Units

Non-Residential Square 

Feet

Residential Impacts 

(*3)

Calculated based on 

factors in the lookup 

table linked to the 

composite zoning 

designation of the built 

out area

Non-Residential Impacts 

(*3)

Calculated based on factors 

in the lookup table linked to 

the composite zoning 

designation of the built out 

area

Residential Impacts (*3)

Calculated based on factors 

associated with the Estate 

Residential (ER) composite 

zone designation.  These 

factors are applied to the 

built out areas of the 

Residential Septic Yield.

Non-Residential Impacts 

(*3)

Calculated based on factors 

in the lookup table linked to 

the composite zoning 

designation of the built out 

area of the Non-Residential 

Septic Yield

LEGEND

Input Data Layer

Calculation

Results

Tabular Data

Process Step

*Refer to Appendix B for the following technical supporting 

documents: 

*1 - Highlands Septic Yield Analysis

*2 - Highlands Composite Zoning Look-Up Table

*3 - Highlands Regional Buildout Impact Factor Table

*4 - Highlands Land Classification and Data Layer Relationship

NJDEP 2mg/L 

Nitrate Target 

Minimum Lot 

Sizes by 

HUC14 

(*1)

Selection of 

Environmentally 

Constrained Parcels 

with Vacant Property 

Classes

PC 1

PC 3B only

Selection of Non-

Environmentally 

Constrained Parcels 

with Vacant Property 

Classes

PC 1

PC 3B only



 Highlands Regional Build out Technical Report

Appendix B - Highlands Build out Technical Data
Impact Factor Impervious Surface Evaluation

COMPZONE AVG_ IS% COMPZONE AVG_POLYGON SIZE POLYGON COUNT
ARH 50.1 RFR 2.18 9656
GA 48.4 SFL 1.33 2395
MU 33.9 SFR 2.05 6537
MUARH 46.5 MU 2.32 515
SFAT 39.9 MUARH 2.26 7
SFH 31.6
SFM 25.4

COMPZONE AVG_ IS% COMPZONE SumOfACRES SumOfAVG_IS_x_ACRES AVG_ IS%
ARH 0.585106383 RFR 198223.3598 8386.17442 0.042306691
MU 1.089385475 SFL 16844.4461 1996.712985 0.118538358
MUARH 0.684931507 SFR 128336.5354 8355.970952 0.065109837
RFR 1.11079829
SFL 1.14520202
SFR 1.119801251

COMPZONE SumOfACRES SumOfIS_ACRES AVG_ IS%
ARH 1814.896883 209.0951299 0.115210474
GA 145.3128589 56.41634092 0.388240527
MU 4825.524608 1281.496132 0.265566179

COMPZONE AVG_ IS% MUARH 218.9515789 21.97639928 0.100371047
ARH 0.957446809 SFAT 4618.185572 1370.609278 0.296785232
MU 1.415448852 SFH 35968.31088 6884.429626 0.191402639
MUARH 0.819672131 SFM 80774.55797 12841.92987 0.158984836
RFR 1.538884465
SFL 1.474544312
SFR 1.596206848 COMPZONE SumOfACRES SumOfIS_ACRES AVG_ IS%

ARH 274.9750964 165.8106353 0.603002372
GA 39.32854732 22.45125798 0.570864156
MU 1675.808975 703.0092307 0.419504395
MUARH 24.60497217 16.92623769 0.6879194
SFAT 2507.561117 1146.510074 0.457221188

COMPZONE AVG_ IS% SFH 17533.88842 5901.14816 0.336556731

*Code 1 Residential
**MINLOT is greater than or equal to 1 acre

*Codes (5,6,7,8,9,10,11,12,13) Undeveloped
**MINLOT is greater than or equal to 1 acre

*Code 1 Residential
**MINLOT is greater than or equal to 1 acre

*Code 1 Residential
**MINLOT is less than 1 acre

*Codes (6,7,8,12) Undeveloped
**MINLOT is greater than or equal to 1 acre
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The municipal information used or developed within this analysis represents a regional assessment 
that will require refinement through a local build out analysis which considers local circumstances.




