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1.0 INTRODUCTION 

 

This document has been prepared in accordance with the New Jersey Department of 

Environmental Protection (herein referred to as NJDEP) Tier A Municipal Stormwater 

Guidance Document dated October, 2018, and the New Jersey Stormwater Best 

Management Practices (BMP) Manual, dated April 2004 revised September 2014, 

February 2016, September 2016, November 2016, September 2017, & March 2020 in 

order to document Hopatcong Borough’s strategy to address and reduce stormwater 

runoff and related non-point source pollution impacts.  It is important to note that this 

plan will require several updates. Hopatcong Borough must reexamine the Stormwater 

Management Plan at each reexamination of the Borough’s Master Plan in accordance 

with N.J.S.A 40:55-D89. 

 

1.1 How Does Stormwater Runoff Affect Us? 

 

Stormwater runoff is one      Figure 1  

of the largest detrimental 

impacts to our nation’s 

water resources and is a 

major component of non-

point source pollution.  It 

is estimated that up to 60 

percent of existing water 

pollution problems are 

attributable to non-point 

source pollution.  Non-

point source pollution, 

and particularly, 

stormwater runoff is 

difficult to identify, 

control, and treat.  In 

natural environments, 

those undisturbed by anthropogenic activities, native vegetation either directly intercepts 

precipitation or draws from runoff that has infiltrated into the ground and returns it to the 

atmosphere through the process of evapotranspiration.  A portion of precipitation runs off 

the land’s surface replenishing the surface waters.  Further, a portion of the rainfall that 

lands on the ground’s surface infiltrates through the soil to the groundwater table and 

provides natural recharge of the groundwater and either replenishes aquifers or provides 

baseflow to rivers and streams.  This process, known as the hydrologic cycle (or water 

cycle), functions in equilibrium, but is extremely susceptible to impacts resulting from 

changes to the cycle’s processes.  The hydrologic cycle is illustrated on Figure 1.    

 

It has been shown that development can dramatically impact the hydrology of a 

watershed if stormwater runoff related impacts are not considered carefully.  

Development typically alters natural vegetation through replacement of forests and fields 

with lawns, impervious cover, and motor vehicle surfaces, thereby reducing the 
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watershed’s evaporation, transpiration and infiltration rates.  Construction activities 

compact the soil and diminish its infiltration ability, resulting in increased volumes and 

rates of stormwater runoff from the site.   In the past, development typically involved the 

construction of impervious areas connected to each other through gutters, channels, and 

storm sewers.  These structures can transport runoff more quickly than natural surfaces 

and cause erosion, water quality and flooding problems in areas downstream of 

development.  Many times, the general public does not know or understand that there are 

alternatives to the traditional way of managing improved properties.  For example, 

homeowners can have a green lawn without excessive doses of fertilizers and pesticides; 

pet owners should collect and properly dispose of pet waste and not leave it at the curb. 

Typically, people are unaware that storm drains often discharge directly to waterbodies. 

When people allow motor oil, trash, and their pet’s waste to enter the storm sewer in their 

street, they don’t realize that it may end up in Lake Hopatcong, the Muscontcong River 

or their public drinking water supply.  Individually these acts may seem insignificant, but 

the cumulative impacts of these activities contribute to stormwater runoff non-point 

source pollution, and thus reduce water quality.

 

1.2 Municipal Separate Stormwater Systems (MS4) Program  

 

In response to the United States Environmental Protection Agency (USEPA) National 

Pollutant Discharge Elimination System (NPDES) Phase II regulations adopted in 

December 1999, the State of New Jersey developed the Municipal Stormwater 

Regulation Program.  This program addresses pollutants entering our waters from storm 

drainage systems operated by local, county, state, interstate, and federal government 

agencies.  These systems are referred to as “municipal separate storm sewer systems” or 

MS4s and are regulated under the New Jersey Pollutant Discharge Elimination System 

(NJPDES) Rules (N.J.A.C. 7:14A).  The NJDEP created four (4) NJPDES Stormwater 

General Permits for the various Municipal Separate Storm Sewer System (MS4s).  These 

general permits include the Tier A Municipal Stormwater General Permit, Tier B 

Municipal Stormwater General Permit, Public Complex Stormwater General Permit, and 

the Highway Agency Stormwater General Permit.   

 

For each General Permit, NJDEP has mandated Statewide Basic Requirements (herein 

referred to as SBRs), which include minimum standards, measurable goals, and 

implementation schedules.  The minimum standards are one or more actions that must be 

taken to comply with the requirement of the permit.  The measurable goals are the 

mechanism for reporting to the NJDEP the progress that the Municipality has made to 

implement the requirements of the permit and are accomplished primarily through the 

submittal of an Annual Report and Certification.  The implementation schedule sets the 

deadlines for permit compliance.   

 

All municipalities within the State of New Jersey have been classified as either Tier A or 

Tier B communities depending on population density as determined in the 2000 United 

States Census.  Hopatcong Borough is regulated under the NJPDES Stormwater Tier A 

General Permit, NJPDES No. NJ0141852.  Tier A Municipalities are generally located 

within the more densely settled regions of the State or along or near the Atlantic Ocean.   
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As part of the permit, several SBRs were mandated and implemented. To satisfy the 

permit requirements, each Tier A municipality is required to develop, implement, and 

enforce a Stormwater Program.  In addition, Tier A municipalities are required to prepare 

and implement a Stormwater Pollution Prevention Plan (SPPP) that describes the 

stormwater program and serves as the mechanism for the implementation of the SBRs.   

 

The following SBRs apply to all Tier A municipalities, including Hopatcong Borough. 

 

1. Minimum Standards for Public Involvement and Participation 

Including Public Notice – Municipalities must comply with State and 

local public notice requirements when providing for public participation in 

the development and implementation of their stormwater program. 

Municipalities must make elements of the MS4 program available to the 

public upon request and post copies of the SPPP, MSWMP & related 

ordinances on the municipal website. The Municipality shall maintain 

records necessary to demonstrate compliance with the public participation 

requirements and the existing permittee shall meet the minimum standards 

of this permit, and the measurable goals. 

 

2. Minimum Standards for Local Public Education – Each municipality 

shall develop a local public education program that focuses on educational 

and pollution prevention activities about the impacts of stormwater 

discharges on surface water and groundwater and to involve the public in 

reducing pollutants in stormwater and mitigating flow. The activities must 

total 12 points and include activities from at least three of the five 

categories set forth in Attachment B of the Tier A permit 

 

a. The municipality shall label all storm drain inlets for those drains that 

do not have permanent wording cast into the structure of the inlet. 

These labels shall be maintained. 

 

b. The municipality shall advertise public involvement programs 

pertaining to education and outreach activities on the municipality’s 

website, through a mailing, a newspaper advertisement, or similar. 

 

3. Minimum Standards for Construction Site Stormwater Runoff – 

Construction site stormwater runoff activities are authorized under 

separate NJPDES permit. These are not required to be referenced in the 

SPPP. 

 

4. Post Construction Stormwater Management in New Development and 

Redevelopment – Municipalities shall develop, implement, and enforce a 

program to address stormwater runoff from new development and 

redevelopment projects that discharge into the municipality’s small MS4. 

In its post construction program, the municipality shall complete the 

following: 
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a. Adopt and reexamine a municipal stormwater management plan (or 

adopt amendments to an existing municipal stormwater management 

plan) in accordance with N.J.A.C. 7:8-4. 

 

b. Adopt and implement a municipal stormwater control ordinance or 

ordinances in accordance with N.J.A.C. 7:8-4.  The ordinance(s) will 

control stormwater from non-residential development and 

redevelopment projects. 

 

c. Ensure that any residential development and redevelopment projects 

that are subject to the Residential Site Improvement Standards (RSIS) 

for stormwater management (N.J.A.C. 5:21-7) comply with those 

standards (including any exception, waiver, or special area standard 

that was approved under N.J.A.C. 5:21-3). 

 

d. Where necessary to implement the municipal stormwater management 

plan, the municipal stormwater control ordinance(s) will also: 

 

i. Control aspects of residential development and redevelopment 

projects that are not pre-empted by the RSIS; and 

 

ii. Set forth special area standards approved by the Site 

Improvement Advisory Board for residential development or 

redevelopment projects under N.J.A.C. 5:21-3.5. 

 

e. Ensure adequate long-term operation and maintenance (O&M) of Best 

Management Practice (BMPs). 

 

f. Enforce, through stormwater control ordinance(s) or a separate 

ordinance, compliance with standards set forth in Attachment C of the 

permit to control passage of solid and floatable materials through 

storm drain inlets. 

 

g. Require compliance with the applicable design and performance 

standards established under N.J.A.C. 7:8 for major development, 

unless: 

 

i. Those standards do not apply because of a variance or 

exemption granted under N.J.A.C. 7:8; or 

 

ii. Alternative standards are applicable under an area-wide or 

Statewide Water Quality Management Plan adopted in 

accordance with N.J.A.C. 7:15. 
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5. Minimum Standards for Pollution Prevention/Good Housekeeping for 

Municipal Operator 

 

a. Each municipality shall adopt and enforce the following community 

wide ordinances to address improper disposal of waste 

i. Pet Waste – Requires pet owners or their keepers to 

immediately and properly dispose of their pet’s solid waste 

deposited on their property or any other property, public or 

private, not owned or possessed by that person. 

ii. Wildlife Feeding – Prohibits the feeding in any public park or 

on any other property owned or operated by the municipality of 

any wildlife (excluding confined wildlife in zoos, parks, or 

rehabilitation centers or unconfined wildlife at educational 

centers). 

iii. Litter – Adopt and enforce a litter ordinance or enforce the 

existing State litter statute (N.J.S.A. 13:1E-99.3). 

iv. Improper Disposal of Waste – Prohibits the improper spilling, 

dumping, or disposal of materials other than stormwater into 

the small MS4. 

v. Containerized Yard Waste Ordinance / Collection Program – 

Prohibits placing non-containerized yard wastes in the street 

and/or the municipality shall develop a yard waste collection 

and disposal program. 

vi. Private Storm Drain Inlet Retrofitting Ordinance 

 

b. Each municipality shall develop and continue to implement the 

following community wide pollution prevention/good housekeeping 

measures to control solids and floatables: 

 

i. Street Sweeping – Municipalities shall sweep all municipally 

owned curbed streets with storm drains that have a posted 

speed limit of 35 miles per hour (mph) or less in predominantly 

commercial areas at a minimum of once each month and that 

are not entrance or exist ramps. 

 

ii. Catch Basin & Storm Drain Inlet Inspection – Municipalities 

are required to inspect and clean storm drain inlets once every 

five years, or more frequently. 

 

iii. Storm Drain Inlet Retrofit - Municipalities are required to 

retrofit any existing municipal owned storm drain inlet in direct 

contact with any repaving, repairing, or resurfacing or in direct 

contact with any reconstruction or alterations of facilities. 
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c. Maintenance Yard Operations (Including Maintenance Activities at 

Ancillary Operations) – Tier A Municipalities are required to 

implement the best management practices described in Attachment E 

of the Tier A permit for municipal maintenance yards and ancillary 

operations which include the following:  

 

i. Fueling Operations  

ii. Discharging of Stormwater from Secondary Containment 

iii. Vehicle Maintenance 

iv. On-Site Equipment and Vehicle Washing and Wash 

Wastewater Containment 

v. Salt and de-icing Material Storage  

vi. Aggregate Material and Construction Debris Storage 

vii. Street Sweepings, Catch basin clean out, and other material 

storage 

viii. Yard Trimmings and Wood waste Management Sites 

ix. Containment of vehicle wash water 

x. Roadside Vegetation Management  

 

d. Employee Training – Each Tier A municipality shall develop and 

conduct an annual employee training program. All employees shall 

receive training on these stormwater topics within three months of 

commencement of duties and every two years thereafter. Records 

should be kept and certified annually. The program must include at 

minimum the following topics: 

i. Yard Waste Collection Program 

ii. Monthly Sweepings of Certain Streets in Predominantly 

Commercial Areas 

iii. Illicit Connection Elimination and Outfall Pipe Mapping 

iv. Outfall Pipe Stream Scouring Remediation 

v. Maintenance Yard operations 

vi. Waste Disposal Education 

vii. Municipal Ordinances 

viii. Stormwater Facility Maintenance 

ix. Construction Activity/Post-Construction Stormwater 

Management in New Development and Redevelopment 

x. Tier A Municipalities SPPP 

xi. Other stormwater related topics 

 

e. Stormwater Management Design Review Training - Each Tier A 

municipality shall ensure that all design engineers, municipal 

engineers, and other individuals that review the stormwater 

management design for development and redevelopment projects 

complete the Department approved Stormwater Management Design 

Review Course once every five years. 

 



Borough of Hopatcong SWMP 9 Last Revised: 10/7/2020 

f. Municipal Board & Governing Body Member Related Training - Each 

Tier A municipality shall ensure that all municipal board and 

governing body members that review and approve applications for 

development and redevelopment projects complete the required online 

training available on the NJDEP website within six months of 

commencing duties. 

 

6. Minimum Standards for MS4 Outfall Pipe Mapping and Illicit 

Discharge and Scouring Detection and Control – Each Tier A 

Municipality must complete the following requirements: 

 

a. Develop a map showing the end of all MS4 outfall pipes that are 

operated by the Municipality, and discharge within the municipality’s 

jurisdiction to a surface water body.  The map shall show the location 

and name of all surface water bodies receiving discharges and each 

pipe shall be assigned an alphanumeric identifier.  A copy of the map 

shall be provided to the NJDEP annually if revisions have been made. 

Electronic submission is required by December 21, 2020. 

 

b. Develop and implement a program to detect, investigate, and control 

any localized stream scouring from stormwater outfall pipes. The 

program, at minimum, must include an initial inspection of all outfall 

pipes once every five years, and all new pipes. When scour is detected, 

they should be further investigated, prioritized, scheduled, and 

remediated. 

 

c. Each municipality shall adopt and implement a program to detect and 

eliminate illicit connections into the MS4.  The program, at minimum, 

must include an initial inspection of all outfall pipes, and further 

investigate any found to have dry weather flow in accordance with 

Permit A requirements.  After the completion of the initial inspection 

of all outfall pipes, Tier A municipalities shall maintain an ongoing 

program to detect and eliminate illicit connections. 

 

 

7. Minimum Standards for Stormwater Facility Maintenance –Develop 

and implement a stormwater facility maintenance program for cleaning 

and maintaining all stormwater facilities in accordance with permit 

requirements. 

 

a. Maintenance must be performed pursuant to any maintenance plans or 

more frequently as needed 

 

b. A maintenance log shall be maintained to demonstrate compliance 
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c. Must certify annually that municipal owned or operated stormwater 

facilities are property functioning. 

 

d. Develop and implement a program to ensure adequate long-term 

cleaning, operation, and maintenance of stormwater facilities not 

owned or operated by the Tier A Municipality not subject to the 

conditions of another NJPDES stormwater permit and constructed 

after February 7, 1984. 

 

 

8. Minimum Standards for Total Maximum Daily Load (TMDL) 

Information – Each Tier A Municipality must incorporate the TMDL 

information into the SPPP and annually review approved or adopted 

TMDL reports. These reports should also be used to prioritize stormwater 

facility maintenance including schedules for repairs required. 

 

 

 

 

1.3 Stormwater Management Regulations 

 

On February 2, 2004 the State of New Jersey adopted the revised Stormwater 

Management Rules (N.J.A.C. 7:8).  The revisions to the State’s Stormwater Management 

Rules serve as the first major update to the rules since their inception in 1983 and detail 

fundamental changes in the management of stormwater runoff in New Jersey.  Through 

the revision of these rules other regulations were modified, including the Residential Site 

Improvement Standards (RSIS) (N.J.A.C. 5:21), the Freshwater Wetlands Protection Act 

(N.J.A.C. 7:7A), the Flood Hazard Area Control Act (N.J.A.C. 7:13), the Watershed 

Management Rules (N.J.A.C. 7:15), and the New Jersey Dam Safety Standards (N.J.A.C. 

7:20).  The Stormwater Management Rules were most recently amended on March 2, 

2020. 

 

The Stormwater Management Rules provide a framework and incentives for managing 

runoff and resolving non-point source impairment on a drainage area basis for new 

development, redevelopment and existing developed areas.  Additionally, they establish a 

hierarchy for implementation of BMP stormwater management measures with initial 

reliance on low impact development (LID) site design techniques to maintain natural 

vegetation and drainage patterns before incorporating structural measures.  These rules 

also establish runoff control performance standards for groundwater recharge, water 

quality, and water quantity, establish special protection area measures for pristine and 

exceptional value waters; provide regulatory consistency among local and State 

regulatory agencies; and provide safety standards for stormwater management basins.   

 

As of February 2, 2004, the design requirements identified in the Stormwater 

Management Rules including groundwater recharge, water quality and water quantity 

must be met for all projects regulated under RSIS.  The Stormwater Rules (N.J.A.C. 7:8-
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4) require that all municipalities within the State of New Jersey adopt a municipal 

Stormwater Management Plan.

The Department adopted amendments to the Stormwater Management rules , N.J.A.C. 

7:8, on March 2, 2020, to replace the current requirement that major developments incor-

porate nonstructural stormwater management strategies to the “maximum extent practica-

ble” to meet groundwater recharge standards, stormwater runoff quantity standards, and 

stormwater runoff quality standards, with a requirement that green infrastructure (GI) be 

utilized to meet these same standards. The adopted amendments clarify and modify the 

definition of major development, which defines the scope of projects to which these rules 

apply. The Department adopted changes to apply the total suspended solids (TSS) re-

moval requirement to the runoff from motor vehicle surfaces and to eliminate the TSS re-

moval requirement as it applies to runoff from other impervious surfaces not traveled by 

automobiles, such as rooftops and sidewalks. The Department also adopted several 

changes that will improve water quality and stormwater management improvements in 

communities with combined sewer systems. 
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2.0 STORMWATER MANAGEMENT PLAN GOALS 

 

Minimum goals for the municipal stormwater management plans for Tier A communities 

in the NJDEP Guidance Document are listed as follows: 

 

• Reduce flood damage, including damage to life and property; 

 

• Minimize, to the extent practical, any increase in stormwater runoff from any new 

development;  

 

• Reduce soil erosion from any development or construction project; 

 

• Assure the adequacy of existing and proposed culverts and bridges, and other in-

stream structures; 

 

• Maintain groundwater recharge; 

 

• Prevent, to the greatest extent feasible, an increase in non-point pollution; 

 

• Maintain the integrity of stream channels for their biological functions, as well as 

for drainage; 

 

• Minimize pollutants in stormwater runoff from new and existing development in 

order to restore, enhance and maintain the chemical, physical, and biological 

integrity of the waters of the State, to protect public health, to safeguard fish and 

aquatic life and scenic and ecological values, and to enhance the domestic, 

municipal, recreational, industrial and other uses of water; 

 

• Protect public safety through the proper design and operation of stormwater 

management basins. 

 

In addition to the minimum goals required by NJPDES General Permit, in accordance 

with the Hopatcong Borough Master Plan, the following goals are set forth in this 

Stormwater Management Plan:  

 

• Establish a balance of residential and nonresidential uses so as to provide a full 

range of services as well as residential opportunities to the residents of Hopatcong 

Borough. 

 

• Provide safe and convenient access to all areas of the Borough. 

 

• Provide adequate sewerage and water services throughout the Borough so as to 

protect the public health and surface and groundwater quality. 

 

• Provide a range of year-round recreation activities for residents of the Borough. 
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• Protect environmentally sensitive lands from the impacts of development. 

 

• Ensure that new development within the community be designed with the 

environmental resources of the Borough in mind.

 

To achieve the above goals, this plan outlines specific stormwater design and 

performance standards for new development.  Additionally, the plan proposes stormwater 

management controls to address impacts from existing development.  Preventative and 

corrective maintenance strategies are included in the plan to ensure long-term 

effectiveness of stormwater management facilities.  The plan also outlines specific design 

standards for stormwater infrastructure to protect public safety. 
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3.0 BACKGROUND 

 

3.1 Municipal Background 

 

Hopatcong Borough encompasses an area of 12.34 square miles (1.38 square miles is 

open water within the Borough Municipal limits) located in Sussex County.  Hopatcong 

Borough occupies the entire southeastern corner of Sussex County, abutting Morris 

County to the east and south.  The Borough lies along the western and northern shores of 

Lake Hopatcong, the largest lake in New Jersey.  Hopatcong Borough is easily reached 

via Interstate 80 (exit 28) and State Highways 206 and 46.  The location and boundaries 

of Hopatcong Borough are depicted on Figure 2.   

 

Hopatcong Borough experienced a large increase in 

growth between 1960 and 1980, increasing from 

3,391 residents in 1960 to a population of 15,531 in 

1980.  Census information is presented in Table 2.  In 

recent years, the population of Hopatcong Borough 

has slowed, growing to 15,147 residents in 2010.  

The Borough estimates its maximum population will 

be reached at 20,000 persons or fewer.   

  

There are approximately 6,200 residences in 

Hopatcong, the majority of which are single family 

homes.  Currently, 79% (6,204 acres) of the Borough 

is zoned for residential use.  The remaining 21% 

(1,202 acres) of the Borough is designated as non-

residential.  Because of restraints on the land by steep 

slopes, water, and rock, the residential growth of the 

Borough is most likely to be restricted to an additional 300 acres or less with some 

locations for business and light industrial use. 

 

The Borough water utility provides public water, from municipal wells, to 2,200 

residences.  The remainder of the homes utilize private wells.  Prior to 2004, all 

residences in Hopatcong Borough were on private septic systems.  However, the Borough 

has installed a public sewer system, which reaches approximately 45% of the Borough.  

Approximately 2,900 homes are now connected to the public sewer system. 

Table 2 

Hopatcong Borough Census Data 

2010 15,147 

2000 15,888 

1990 15,586 

1980 15,531 

1970 9,052 

1960 3,391 

1950 1,172 

1940 660 

1930 534 

1920 179 

1910 146 

1900 75 
Source: U.S. Census 
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3.2 Environmental Resources Summary 

 

Geology 

 

Hopatcong Borough is located within the Highlands physiographic province, with hilly 

topography characterized by hard, crystalline, resistant Precambrian igneous and meta-

morphic rock dominating the areas geology.  The general rock formations in the area con-

sist of highly metamorphosed marble, granite, and gneiss.  The area was developed as a 

series of northeast trending fault blocks, resulting in abrupt changes in topography that 

characterize the surrounding watershed.  Two main ridges, oriented in roughly an east/

west direction, define the northern and southern boundaries of the surrounding watershed.  

These ridges rise to approximately 1,000 feet above mean sea level (Princeton Hydro, 

1995).

 

Soils 

 

The soils in the area are primarily represented by three soil associations.  The Rockaway-

Hibernia-Urban Land Association, comprised of deep, well-drained to somewhat poorly-

drained, gently sloping to steep gravely sandy loams and stony to extremely stony loams 

and sandy loams that overlie granitic gneiss, and includes strongly sloping to very steep 

rock outcrops.  The Rockaway-Rock Outcrop-Whitman Association is comprised of steep 

and very steep, deep, well-drained gravely to very stony, loamy soils, rock outcrops and 

nearly level, deep, very poorly drained extremely stony, loamy soils.  These soils are 

typically marginally suited or unsuited for on-site wastewater (septic) treatment.   

 

Surface Water 

 

New development and subsequent changes in the Borough’s landscape as well as in 

surrounding municipalities has resulted in considerable demand and have most likely 

increased stormwater runoff volumes and pollutant loads to the waterways of the 

municipality.  The attached figures illustrate the waterways within and surrounding 

Hopatcong Borough.  Hopatcong Borough is located within the Upper Musconetcong 

River Watershed, which includes the Upper Musconetcong River, Lake Musconetcong, 

Lake Hopatcong, Lake Shawnee, Beaver Brook and Mountain Brook, as well as a num-

ber of smaller tributaries and intermittent streams.

 

The NJDEP has established an Ambient Biomonitoring Network (AMNET) to document 

the health of the State’s waterways.  There are over 800 AMNET sites throughout New 

Jersey.  These sites are sampled for benthic macroinvertebrates by NJDEP on a five-year 

cycle.  Streams are classified as non-impaired, moderately impaired, or severely impaired 

based on the AMNET data.  The data is used to generate a New Jersey Impairment Score 

(NJIS), which is based on a number of biometrics related to benthic macroinvertebrate 

community dynamics.    Beaver Brook and Mountain Brook have both been designated 

by NJDEP as FW2-NT waters.  FW2-NT or Non-trout waters are not considered suitable 

for trout, but may be suitable for other fish species.  Lake Hopatcong, Lake 
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Musconetcong, and the Musconetcong River have been designated as FW2-TM waters.  

FW2-TM waters are those recognized by the state as suitable for trout maintenance.   

 

Hopatcong Borough is situated on the western and northern shores of Lake Hopatcong. 

Lake Hopatcong is New Jersey’s largest and most heavily utilized inland freshwater 

recreational waterbody.  It has been designated by NJDEP as a State Aquatic Park and 

facilities are used extensively throughout the year.  For example, more than a half million 

people visited Lake Hopatcong in 1997 (Princeton Hydro, 1999).  Lake Hopatcong is also 

designated by NJDEP as an emergency water supply reservoir.  However, over the past 

40 years there has been a significant decline in the water quality of the lake.  The visible 

symptoms of this decline include periodic algal blooms, excessive aquatic weed growth, 

depletion of oxygen in the deep water (hypolimnion) of the lake and the accumulation of 

organic sediments in shallow coves.  These impacts have been directly attributed to non-

point sources.  The following Section 3.3 summarizes the investigations conducted to de-

termine these non-point sources of pollution in the area surrounding Hopatcong Borough.

 

3.3 Water Quality Issues 

 

Non-point source pollution has emerged as a public issue in New Jersey, and in response 

to Section 319 of the Clean Water Act, the State has developed a Non-point Source 

Assessment and Monitoring Program (NJDEP, 1989).  As part of that process, New 

Jersey’s existing non-point source pollution problems were identified and an assessment 

of waterbodies potentially affected by non-point sources was conducted.  The Upper 

Musconetcong River Watershed, was identified as an area suspected of having received 

significant impacts from non-point source pollution.  These findings are consistent with 

earlier studies of Lake Hopatcong (1984) and Lake Musconetcong (1990) conducted 

through the U.S. Environmental Protection Agency (USEPA) Clean Lakes Program 

(Section 314). 

 

In an effort to address non-point source pollution issues, a storm sewer inventory was 

initiated in 1994 by Hopatcong Borough in accordance with the Coastal Storm sewer 

Infrastructure Act (N.J.S.A 58:25-33 et seq) (Coastal, 1994).  The inventory, Municipal 

Non-Point Source Abatement Program for the Borough of Hopatcong, collected data to 

determine areas where BMPs would be logistically feasible and/or appropriate from a 

cost/benefit perspective.   

 

In 1995, the Regional Non-Point Source Pollution Control Management Plan for the 

Upper Musconetcong River Watershed was prepared for the NJDEP by the Lake 

Musconetcong and Lake Hopatcong Regional Planning Boards in conjunction with 

Princeton Hydro, LLC.  This study focused on identifying and quantifying pollutant 

loadings from non-point sources.  This study also developed management 

recommendations for the headwaters portion of the Upper Musconetcong River.  The 

Musconetcong River is recognized as being impacted by stormwater runoff.  Smaller 

tributaries located in the headwaters of the Musconetcong River Watershed, notably 

Beaver Brook and Mountain Brook, have also experienced increased pollutant loading as 
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a result of the development of their respective sub-watersheds.  This is reflected in the 

water quality data compiled over the past 15 years as part of the monitoring efforts at 

Lake Hopatcong (Princeton Hydro, 1995) 

 

The 1995 Regional Non-Point Source Pollution Control Management Plan for the Upper 

Musconetcong River Watershed, along with other studies, also documented that septic 

systems (on-site disposal systems (OSDS)) are a significant source of pollutants in the 

Lake Hopatcong portion of the Upper Musconetcong watershed.  This study, combined 

with soils data, indicates the entire watershed has severe limitations for septic system 

design and operation.   

 

The New Jersey Integrated Water Quality Monitoring and Assessment Report (305(b) 

and 303(d)) (Integrated List) is required by the federal Clean Water Act to be prepared 

biennially.  This combined report presents the extent to which New Jersey waters are 

attaining water quality standards, and identifies waters that are impaired.  Sublist 5 of the 

Integrated List constitutes the list of waters impaired or threatened by pollutants, for 

which one or more Total Maximum Daily Loads (TMDLs) are needed.  Both Lake 

Hopatcong and Lake Musconetcong were listed as Sublist 5 waterbodies in the June, 

2002 Integrated Water Quality Monitoring and Assessment Report.  Lake Hopatcong did 

not meet the water quality standards for nutrients/sedimentation, aquatic life, fecal 

coliform, and fish-mercury.  Lake Musconetcong did not meet the water quality standards 

for nutrient/sedimentation. 

 

In response to the June 2002 Integrated Water Quality Assessment, the State of New 

Jersey recently completed a TMDL analysis of the Upper Musconetcong River 

watershed.  The TMDL focused primarily on phosphorus, which is typically the primary 

nutrient that limits algal and aquatic plant growth.  Phosphorus has also been identified 

by the State, under the 303(d) program, as one of the parameters responsible for the 

documented impairment of Lake Hopatcong and Lake Musconetcong (NJDEP, 2003a).  

Thus, the TMDL analysis for the two major waterbodies within the Upper Musconetcong 

River watershed focuses on phosphorus (Princeton Hydro, 2005).   

 

The completion and acceptance of the phosphorus TMDL resulted in the delisting of both 

Lake Hopatcong and Lake Musconetcong on the New Jersey 2004 Integrated Water 

Quality Monitoring and Assessment Report to Sublist 4a for phosphorus (formerly listed 

as nutrients/sedimentation).  Former Sublist 5 Waterways are delisted to Sublist 4a once 

all TMDL(s) have been developed and approved by EPA that, when implemented, are 

expected to result in full attainment of the standard.  Lake Hopatcong remains on Sublist 

5 for fecal coliform, fish community (formerly listed as aquatic life), and fish-mercury 

until all TMDLs for each pollutant have been completed and approved by EPA.   

 

As described previously in Section 3.1, in order to reduce phosphorous loads to Lake 

Hopatcong, the Borough of Hopatcong sewered significant portion of its homes.  The 

sewering of houses which previously used on-site wastewater disposal systems (septic 

systems) in the Borough of Hopatcong is one of the primary restoration measures 

recommended for Lake Hopatcong to reduce watershed-based phosphorous load to the 
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targeted levels (Princeton Hydro, 2005).  The proper management of remaining septic 

systems is extensively discussed in the Municipal Non-Point Source Abatement Program 

for the Borough of Hopatcong (Coastal, 1994), with the objectives of the septic 

management program two-fold; to prevent the installation of new septic systems in areas 

where soil absorption systems will not provide adequate treatment of effluent; and regular 

maintenance of existing systems with emphasis on their pump-out and certified 

inspection at least once every three to five  years. 

 

Additional recommendations of the TMDL study were the installation of structural BMPs 

and retrofits designed to reduce existing surface water phosphorous loads. The 

implementation of this Stormwater Management Plan is intended to further reduce the 

impacts of phosphorus attributed to non-point source pollution to surface water resources 

of Hopatcong Borough. 

A study conducted by Princeton Hydro to develop the Upper Musconetcong Watershed 

Implementation plan (WIP), identifies several sites for stormwater and/or shoreline 

restoration projects aimed at removing phosphorus loading to the lake. For additional in-

formation, the WIP can be found on the New Jersey Highlands Council Website.

 

3.4 Existing Stormwater Infrastructure 

 

Hopatcong Borough has a total of 39 municipal stormwater outlets that discharge into 

Lake Hopatcong.  Their locations, descriptions and associated water quality 

characteristics are presented in the Municipal Non-Point Source Abatement Program for 

the Borough of Hopatcong (Coastal, 1994).   The Borough has mapped inlets and related 

piping, however it is recommended that this mapping be revisited and updated 

accordingly.  The Borough will be assessing the condition of these structures and 

developing a maintenance plan to address deficiencies. 

 

 3.5       Flooding & Erosion Issues

 

Water quality is within the Borough is significantly impacted by flooding and erosion. 

Significant portions of the Borough’s infrastructure is undersized and in poor condition. 

The Borough is improving its infrastructure on a priority basis.

Note: Figures from the Highlands Environmental Resource Inventory, prepared by the 

New Jersey Highlands Council and dated April 2020, can be found in the "FIGURES" 

section at the end of this report for reference.
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4.0 DESIGN AND PERFORMANCE STANDARDS 

 

To prevent or minimize water quality impacts, the Borough has developed, implemented, 

and enforces a program to address stormwater runoff from new development and 

redevelopment projects (including projects operated by the municipality itself) that 

disturb one acre or more, including projects less than 1,500 square feet that are part of a 

larger common plan of development or sale, that discharge into the municipality’s MS4.  

 

The Borough has adopted the design and performance standards for stormwater 

management measures as presented in N.J.A.C. 7:8-5 to minimize the adverse impact of 

stormwater runoff on water quality and water quantity and loss of groundwater recharge 

in receiving water bodies.  The design and performance standards include the language 

for maintenance of stormwater management measures consistent with the stormwater 

management rules at N.J.A.C. 7:8-5.8 Maintenance Requirements, and language for 

safety standards consistent with N.J.A.C. 7:8-6 Safety Standards for Stormwater 

Management Basins.   

 

A copy of the Borough’s Stormwater Control Code is included in Appendix A of this re-

port.

 

The Borough will continue to enforce the stormwater control ordinance. The Borough 

will ensure adequate long-term operation and maintenance of BMPs on property not 

owned or operated by the municipality; and the Borough will enforce, through the 

stormwater control ordinances,  controlling the passage of solid floatable materials 

through storm drain inlets for storm drain inlets not installed by the Tier A Municipality. 

 

During construction, Borough inspectors will continue to observe the construction of the 

project to ensure that the stormwater management measures are constructed and function 

as designed. 

 

The Borough will comply with the applicable and meet several different but related 

requirements.  These requirements are concerned with: 

 

• The Department’s Stormwater Management rules (N.J.A.C. 7:8), which are 

implemented in part through the Residential Site Improvement Standards: govern the 

contents of municipal stormwater management plans and stormwater control 

ordinances, and establish stormwater management design and performance standards 

for new development and redevelopment. 

 

• The Residential Site Improvement Standards (RSIS) for stormwater management 

established by the New Jersey Department of Community Affairs (NJDCA) at 

N.J.A.C. 5:21. 
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• Municipal stormwater management plans and stormwater control ordinances adopted 

under the Stormwater Management Act (N.J.S.A. 40:55D-93 to 99), which is a 

portion of the Municipal Land Use Law (N.J.S.A. 40:55D-1 et seq.) 

 

• Long-term operation and maintenance of BMPS. 

 

• Storm drain inlets. 

 

The Borough’s post-construction program will comply with the applicable design and 

performance standards for major development established in N.J.A.C 7:8, unless those 

standards do not apply because of a variance or exemption granted under N.J.A.C. 7:8, or 

unless alternative standards under a Water Quality Management (WQM) Plan (adopted in 

accordance with the Department’s Water Quality management Planning rules at N.J.A.C. 

7:15) are applicable.  The Borough will require such compliance through the RSIS, and 

through municipal stormwater management plans and stormwater control ordinances. 

 

The requirements in N.J.A.C. 7:8-5.2 AND 5.3 to incorporate the following nonstructural 

stormwater management strategies into the design. 

 

• Protect areas that provide water quality benefits or areas particularly susceptible to 

erosion and sediment loss; 

 

• Minimize impervious and motor vehicle surfaces and break up or disconnect the flow 

of runoff over impervious and motor vehicle surfaces; 

 

• Maximize the protection of natural drainage features and vegetation; 

 

• Minimize the decrease in the “time of concentration” from pre-construction to post-

construction.  “Time of Concentration” is defined as the time it takes for runoff to 

travel from the hydraulically most distant point of the drainage area to the point of 

interest within a watershed; 

 

• Minimize land disturbance including clearing and grading; 

 

• Minimize soil compaction; 

 

• Provide low-maintenance landscaping that encourages retention and planting of 

native vegetation and minimizes the use of lawns, fertilizers and pesticides; 

 

• Provide vegetated open-channel conveyance systems discharging into and through 

stable vegetated areas; and  

 

• Provide other source controls to prevent or minimize the use or exposure of pollutants 

at the site in order to prevent or minimize the release of those pollutants into 

stormwater runoff (see N.J.A.C. 7:8-5.3(a)9 and the New Jersey Stormwater Best 

Management Practices Manual for examples). 



Borough of Hopatcong SWMP 21 Last Revised: 10/7/2020 

March 2020 Amendments to the Stormwater Management Rules, N.J.A.C. 7:8, propose 

the use of green infrastructure to replace the current requirement to incorporate 

nonstructural stormwater management strategies to the “maximum extent possible”. The 

selection of green infrastructure BMPs to incorporate into a project should be selected 

based on a review of the site characteristics and needs. The following green infrastructure 

structural Best Management Practices should be considered for each project in 

accordance with N.J.A.C. 7:8-9.  

• Bioretention systems; 

• Constructed stormwater wetlands;  

• Dry wells; 

• Extended detention basins;  

• Infiltration basins;  

• Pervious paving systems;  

• Rooftop vegetated cover;  

• Sand filters;  

• Vegetative filters; and  

• Wet ponds. 

 

The standard in N.J.A.C. 7:8-5.5 to encourage and control infiltration and groundwater 

recharge, including requirements that the design engineer (except in certain specified 

circumstances) either: 

 

• Demonstrate through hydrologic and hydraulic analysis thatfor stormwater leaving 

the site, post-construction runoff hydrographs for the two-, 10- and 100-year storm 

events do not exceed the pre-construction runoff hydrographs for the same storm 

events; or 

 

• Demonstrate through hydrologic and hydraulic analysis that the increase of 

stormwater runoff volume from pre-construction to post-construction for the two-year 

storm is infiltrated. 

 

 

• The “Stormwater runoff quality standards” in N.J.A.C. 7:8-4, including: 

 

□ The requirement that stormwater management measures be designed to reduce the 

post-construction load of total suspended solids (TSS) in stormwater runoff 

generated from the water quality design storm by 80 percent of the anticipated 

load from the developed site, expressed as an annual average.  Table 4-1 in 

N.J.A.C. 7:8-4 presents the presumed TSS removal rates for certain BMPs 

designed in accordance with the New Jersey Stormwater Best Management 

Practices Manual. 

 

□ The requirement that stormwater management measures be designed to reduce, to 

the maximum extent feasible, the post-construction nutrient load of the 

anticipated load from the developed site in stormwater runoff generated from the 

water quality design storm. 
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□ The requirement that the applicant preserve and maintain 300-foot “special water 

resource protection areas” along all waters designated “Category One” in the 

Department’s Surface Water Quality Standards at N.J.A.C. 7:9B, and along 

perennial or intermittent streams that drain into or upstream of the Category One 

waters as shown on the U.S. Geological Survey (USGS) Quadrangle Maps or in 

the County Soil Surveys, within the associated hydrologic unit code 14 (HUC14) 

drainage.  The Borough currently does not have a Category One waters within the 

municipal boundary. 

 

• The maintenance requirements in N.J.A.C. 7:8-5.8 

 

The requirements for “compliance with the applicable design and performance standards 

established under N.J.A.C. 7:8” pertains to all applicable design and performance 

standards established under the Stormwater Management rules, not just to the 

“Stormwater Management Quantity and Quality Standards” in N.J.A.C. 7:8-5.  Problems 

such as human-induced base-flow reduction (due to reduced recharge) and exacerbation 

of flooding and erosion also present water quality problems because they alter the 

chemical, physical, or biological integrity of the waters of the State, or otherwise 

contribute to water pollution. 

• The Highlands Council Stormwater Control Ordinance Amendments

The Highlands-specific amendments required in order to comply with the Highlands Re-
gional Master Plan (RMP) and reflect RMP resource protection standards.
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5.0 PLAN CONSISTENCY 

 

The Borough is not currently within a Regional Stormwater Management Planning Area.  

However, a TMDL study has been undertaken.  This plan does not need to be consistent 

with any regional stormwater management plans (RSWMPs) nor any TMDLs at this 

time.  If any RSWMPs or TMDLs are developed in the future, this Municipal Stormwater 

Management Plan will be updated to be consistent. 

 

The Municipal Stormwater Management Plan is consistent with the Residential Site 

Improvement Standards (RSIS) at N.J.A.C. 5:21.  The municipality will utilize the most 

current update of the RSIS in the stormwater management review of residential areas.  

This Municipal Stormwater Management Plan will be updated to be consistent with any 

future updates to the RSIS. 

 

The Borough’s Stormwater Management Ordinance will require all new development and 

redevelopment plans to comply with New Jersey’s Soil Erosion and Sediment Control 

Standards.  During construction, Borough inspectors will observe on-site soil erosion and 

sediment control measures and report any inconsistencies to the local Soil Conservation 

District.

The Municipal Stormwater Management Plan is consistent with and conforms with the 

standards of the Highlands Regional Master Plan (RMP).
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6.0 NONSTRUCTURAL STORMWATER MANAGEMENT STRATEGIES 

The Borough has reviewed the Master Plan, Official Map and Ordinances to incorporate 

nonstructural stormwater management strategies.  The Borough has revised all 

ordinances which relate to land development and incorporate NJDEP’s nonstructural 

stormwater management strategies.   

 

Also, if a developer is given a variance to exceed the maximum allowable percent 

imperviousness, the developer must mitigate the impact of the additional impervious and 

motor vehicle surfaces. This mitigation effort must address water quality, flooding, and 

groundwater recharge.   

 

It is noted that although attempts to mimic pre-existing natural conditions may be 

adequate to satisfy the State stormwater rules, alteration of land always modifies 

hydrology.  Therefore, some measure (or BMP) will be required for every project 

qualifying as a major development.  The New Jersey Stormwater Best Management 

Practices Manual (“BMP Manual”) April 2004 Revised September 2014, February 2016, 

September 2016, November 2016, September 2017,November 2018, & March 2020 

should be utilized for the development of all stormwater BMPs. A copy of the most 

current BMP manual can be found at: https://www.njstormwater.org/bmp_manual2.htm
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7.0 LAND USE/BUILD-OUT ANALYSIS 

 

There are four steps to preparing a build-out analysis that satisfies the requirements for a 

municipal stormwater management plan: 

 

1. Determine the total land area within each of the HUC14s of the municipality. 

 

2. Determine the area of constrained lands within each HUC14 of the municipality. 

 

3. Determine the land available for development by simply subtracting the 

constrained lands from the total land area for each HUC14.  In essence, the land 

available within each HUC14.  Existing residential, commercial, and industrial 

areas are also eligible for redevelopment and should be considered as land 

available for development. 

 

4. For each HUC14, complete a build-out analysis by using the municipal zoning 

map and applicable ordinances to determine the acreage of new development. 

Once the build-out acreage of each land use is determined for each HUC14, 

nonpoint source loadings can be determined for the build-out scenario. 

 A detailed land use/build out analysis for the Borough was conducted by the New Jersey 

Highlands Council in August 2009 for Highlands Regional Master Plan Conformance. 

The entire report can be found in Appendix B of this report. 
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8.0 MITIGATION PLAN 

  

This mitigation plan is provided for a proposed development that is granted a variance or 

exemption from the stormwater management design and performance standards.  The 

mitigation project must be implemented in the same drainage area as the proposed 

development.  The project must provide additional groundwater recharge benefits or 

protection from stormwater runoff quality and quantity from previously developed 

property that does not currently meet the design and performance standards outlined in 

the Municipal Stormwater Management Plan.  The developer must ensure the long-term 

maintenance of the project including the maintenance requirements under Chapters 8 and 

9 of the NJDEP Stormwater BMP Manual. 

 

If a suitable site cannot be located in the same drainage area as the proposed development 

as discussed above, the mitigation project may provide mitigation that is not equivalent to 

the impacts for which the variance or exemption is sought, but that addresses the same 

issue.  For example, if a variance is given because the 80 percent TSS requirement is not 

met, the selected project may address water quality impacts. 

 

The Borough may allow a developer to provide funding or partial funding to the 

municipality for an environmental enhancement project that has been identified in an 

addendum to this Municipal Stormwater Management Plan or towards the development 

of a Regional Stormwater Management Plan.  The funding must be equal to or greater 

than the cost to implement the mitigation outlined above, including costs associated with 

purchasing the property or easement for mitigation and the cost associated with the long-

term maintenance requirements of the mitigation measure. In those cases where an 

applicant has demonstrated the inability or impracticality of strict compliance with the 

stormwater management requirements set forth in this plan, and in N.J.A.C. 7:8-5, a 

waiver from strict compliance may be granted by Hopatcong Borough.  In such cases, the 

applicant must submit a mitigation plan detailing how the project’s failure to strictly 

comply will be compensated.   

 

A mitigation plan must identify measures required to offset any potential impact(s) 

created by the granting of the waiver.  For example, because of natural site constraints, a 

proposed development might be unable to fully meet the groundwater recharge criteria, 

with the projected impact being an annual net loss of 50,000 cubic feet of groundwater 

recharge volume.  In this case, a mitigation plan might require recovery of the lost 

recharge volume by capturing existing runoff from an impervious area on a site within 

the same drainage basin. Applicants may identify potential properties suitable for the 

mitigation project, secure the easements necessary to implement the projects and ensure 

long-term maintenance requirements are met.   

 

Strategies that may be used to mitigate a development project and its impacts include, in 

the order of their preference, the following: 

 

1. Equivalent, or “in-kind” mitigation (as per the requirements of N.J.A.C. 7:8-

4.2c(11)) is the most preferred method where a mitigation project is identified 
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within the same drainage area, or HUC-14, within which the subject project is 

proposed, so that it provides benefits and protection similar to those that would 

have been achieved if the stormwater and recharge performance standards had 

been satisfactorily completed.  In-kind mitigation must also directly compensate 

for the projected impact for the performance standard(s) for which the waiver was 

granted.   

 

If there are no “in-kind” mitigation options available within the same HUC-14 

drainage area, the Borough may consider implementation of a similar 

compensating measure to mitigate the same impact(s) of the proposed project, but 

within a different watershed. 

 

2.  Non-equivalent, or alternative mitigation options may be considered by the 

Borough if equivalent or “in-kind” mitigation measures for the projected 

environmental impact(s) is not feasible.  In this case, the Borough may consider 

implementation of an alternative compensating measure at a designated municipal 

site or as part of an adopted regional stormwater management plan. 

 

3. Funding, or “in-lieu” mitigation is the least preferred option.  In this case, an 

applicant may provide contributions in the form of funding to the Borough for 

future or alternative stormwater management projects.  In this case, the funding 

must be equal to or greater than the cost to implement the mitigation outlined 

above, including costs associated with purchasing the property or easement for 

mitigation, and the costs associated with the long-term maintenance requirements 

of the mitigation measure. 
 

The following projects have been identified by Hopatcong Borough for potential 

consideration as mitigation projects.  These projects were listed as priority sub-watershed 

target areas for BMP installation and/or retrofit of the current stormwater infrastructure in 

the Refined Phosphorus TMDL and Restoration Plans for Lake Hopatcong and Lake 

Musconetcong, Morris and Sussex Counties (Princeton Hydro, 2005) report to maximize 

the Borough’s pollutant removal efficiency and meet the targeted phosphorus reduction 

to Lake Hopatcong.  Before proceeding with any actions involving these projects, an 

applicant must receive prior approval by, and direction from the Borough. 

 

• Priority Area H-A.  This area falls mainly between sub-watersheds 22 and 23 

and is located near Route 607 and the Roxbury Township border, bounded by 

Stone Avenue, Lakeside Boulevard and Randolph Avenue.  To achieve the 

targeted phosphorus reduction in this area, recommended BMPs include a three-

tiered approach for sub-watershed 22 consisting of a subsurface sand filter, 

infiltration basin and a bioretention system, combined with a two-tiered approach 

to sub-watershed 23 consisting of a sub-surface sand filter and a bioretention 

system.  The combination of these five BMPs applied to Priority Area H-A would 

remove a predicted level of 21 kg/yr of total phosphorus to Lake Hopatcong. 
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Priority Area H-A 

BMP Description Sub-watershed Number Predicted TP Removal 

Level (kg/yr) 

Subsurface sand filter 22 6 

Infiltration basin 4 

Bioretention system 2 

Sub-surface sand filter 23 7 

Bioretention system 2 

Total 21 

 

• Priority Area H-B.  This area falls within sub-watersheds 20 and 21 and includes 

the immediate drainage discharging into the southern end of Crescent Cove.  The 

area is bounded by Mountain Road and River Styx Road, Jefferson Trail and 

Lehigh Way, Brooklyn Mountain Road and Squire Road, and River Styx Road.  

Emphasis should be placed in the area where Crescent Road, Lakeside Boulevard 

and Bell Avenue intersect because of the high pollutant loading associated with 

this area.  To achieve the targeted phosphorus reduction in this area, 

recommended BMPs include a three-tiered approach to sub-watershed 20 

consisting of a sub-surface sand filter, a bioretention system and an infiltration 

basin, combined with a four-tiered approach to sub-watershed 21, consisting of a 

sub-surface sand filter, an infiltration basin, a bioretention system and a pervious 

paving system.  The combination of these seven BMPs applied to Priority Area H-

B would remove a predicted level of 29 kg/yr of total phosphorus to Lake 

Hopatcong. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• Priority Area H-C.  This area falls mainly within sub-watersheds 18 and 19 and 

includes the immediate drainage area discharging to the southern end of Bryam 

Cove.  The area is bounded by Maxim Drive, Squaw Trail and Brooklyn 

Mountain Road, and Rollins Trail.  Emphasis should be placed on the drainage 

area of the small unnamed tributary (from Rocky Trail to where Maxim Drive 

circles the cove toward the west) because of the high pollutant loading associated 

with this area.  To achieve the targeted phosphorus reduction in this area, 

Priority Area H-B 

BMP Description Sub-

watershed 

Number 

Predicted TP Removal 

Level (kg/yr) 

Sub-surface sand filter 20 7 

Bioretention system 2 

Infiltration basin 4 

Sub-surface sand filter 21 6 

Infiltration basin 4 

Bioretention system 2 

Pervious paving system 4 

Total 29 
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recommended BMPs include a three-tiered approach to sub-watershed 18 

consisting of two (2) sub-surface sand filters and an infiltration basin, combined 

with a single-tiered approach consisting of a subsurface sand filter for sub-

watershed 19.  The combination of these four BMPs applied to Priority Area H-C 

would remove a predicted level of 26 kg/yr of total phosphorus to Lake 

Hopatcong. 

 

Priority Area H-C 

BMP Description Sub-watershed 

Number 

Predicted TP Removal 

Level (kg/yr) 

Sub-surface sand filter 18 10 

Sub-surface sand filter 6 

Infiltration basin 4 

Sub-surface sand filter 19 6 

Total 26 

 

In addition to those listed above, the Rutgers University Water Resources Program study 

of the Borough includes recommendations for specific mitigation projects to restore 

groundwater recharge, improve water quality and reduce flooding throughout the Bor-

ough. The projects recommended within this report can be utilized for mitigation 

projects. Background information on the Rutgers project as well as the corresponding re-

ports and webmap can be found here: 

http://water.rutgers.edu/Projects/William_Penn/WilliamPenn.html

Note: Before proceeding with any actions involving these projects, an applicant 

must receive prior approval by, and direction from the Borough.
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HOPATCONG BOROUGH 
MUNICIPAL BUILD-OUT REPORT 

for 
HIGHLANDS REGIONAL MASTER PLAN CONFORMANCE  

 

Purpose and Scope 

The Highlands Regional Master Plan (RMP) requires that conforming municipalities develop a local 
build-out analysis that incorporates the policies and objectives of the RMP.  Specifically, conforming 
municipalities are required to “use the Highlands Build-Out Model to develop a local build-out 
analysis that incorporates RMP policies and objectives to evaluate land use capability and capacity 
planning” (Objective 6G4c).  The RMP build-out process requires a Limiting Factor Analysis to 
examine three categories of constraints:  

1. Land Based Capacity (potential developable lands);  
2. Resource Based Capacity (Septic System Yield and Net Water Availability); and  
3. Utility Based Capacity (public water and wastewater). 

This Municipal Build-Out Report provides the results of the local build-out analysis based on 
potential developable lands and existing municipal conditions, including sewer and water supply 
capacity and Net Water Availability where relevant.  It incorporates the results of the first two 
modules of the 2009 Plan Conformance Grants Program: Module 1 “Current Municipal Conditions 
and Build-Out Analysis,” and Module 2 “Land Use and Resource Capacity Analysis.”  Both modules 
were completed through a detailed process involving a cooperative effort of the municipality and the 
Highlands Council. This process was designed to ensure use of the most current municipal 
information available and proper application of RMP requirements in the conduct of all analyses.  
The results for Hopatcong Borough are presented in the section “Full Build-Out and Constraints 
Summary” and tabulated in Table 4 below. 

The results of the local build-out analysis are for use by conforming municipalities for other 
planning activities required for Plan Conformance, such as development of Fair Share Plans 
addressing affordable housing obligations (Module 3).  They also will be useful in complying with 
the New Jersey Department of Environmental Protection (NJDEP) wastewater management 
planning requirements under the Water Quality Management Planning rules at N.J.A.C. 7:15-5.  The 
results are intended to assess current municipal conditions as they relate to specific RMP policies 
and objectives.  It is important to note that the build-out analysis incorporates many but not every 
constraint to development included in the RMP, State regulations or local zoning.  Future activities 
under Plan Conformance will address issues such as more refined or current analyses of land 
availability, resource capacity, resource protection and utility capacity that may modify these results 
to either increase or decrease the projected build out of the municipality (e.g., reducing build-out 
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projections through land preservation, increasing build-out projections by increasing Net Water 
Availability or designation of Highlands Redevelopment Areas). 

The results of the municipal build-out analysis are designed to be utilized at a municipal scale and are 
not appropriate for determining if a particular parcel or development project is consistent with the 
RMP.  Therefore, the Highlands Build-Out Model is not intended to be applied at a parcel level to 
determine the development potential of that parcel, as the municipality must apply additional 
planning and zoning analyses to determine appropriate future sustainable development.  

All of the data and figures regarding specific parcels, including, but not limited to, preserved lands 
and water and sewer service, are based on a review of currently available information; however, 
unintentional inaccuracies may occur and may be formally addressed as RMP Updates.  Any request 
for a formal determination to address updated information may be submitted to the Highlands 
Council in accordance with the RMP policies and procedures for RMP Updates.  In addition, this 
report does not address any Map Adjustments that a municipality may seek to revise the Land Use 
Capability Zone Map; these will be addressed at a later date. 

It is critical to note that this build-out analysis was conducted based on the requirements of Plan 
Conformance with the RMP, as applied to parcels deemed potentially developable (vacant, over-
sized and redevelopable) as of early 2009.  These results do not include: 

• development that has been approved but not completed as of early 2009, which may yield 
more or less growth than the build-out results calculated for the affected parcels; 

• the potential impact of some future development that may be deemed exempt from the 
Highlands Act, which may yield more or less growth than the build-out results calculated for 
those lands;1     

• the potential impact of future redevelopment that may be approved through designation of 
Highlands Redevelopment Areas or other approvals granted with waivers as authorized by 
the Highlands Act, which may yield more growth than the build-out results calculated for 
those lands;  

• the potential impact of certain land use restrictions based on State regulations and local 
ordinances that could not be assessed through a municipal level of analysis; and 

                                                            
1 Where such development is located in an approved wastewater service area in the RMP Existing Community Zone 
(not including the Environmentally-Constrained Sub-Zone) or the Lake Community Sub-Zone, the results should be 
similar because the build-out analysis used local zoning.  Future developments that may be authorized within the 
Environmentally-Constrained Sub-Zones, Protection Zone or Conservation Zone that use public or community on-site 
wastewater systems will have significantly different yields than calculated through the RMP build-out process.  Likewise, 
the Septic System Yields for lands that will rely on septic systems may be significantly different from what those allowed 
by current municipal zoning. 

2 
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• any reductions in build-out projections due to land preservation for open space or farmland 
beyond those preserved lands identified by the municipality through Module 1.   

Therefore, the Highlands Municipal Build-Out Report for a municipality is a result of current 
conditions and application of RMP requirements.  It provides a critical planning tool but cannot be 
used as a definitive prediction of the future or as a basis for parcel-based development potential. 

This is a final Municipal Build-Out Report, which supersedes the Module 1 Summary 
Report.  The results may be used in Module 3 by the municipality in support of its Housing 
Element and Fair Share Plan and other relevant purposes. 

3 
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Report Structure 

This Highlands Council report is based on the municipal build-out results from Modules 1 and 2 
performed by Hopatcong Borough and the Highlands Council, in conformance with the Highlands 
Regional Master Plan (RMP).  These results include consideration of potential land availability, utility 
capacity, municipal zoning in wastewater utility service areas, Septic System Yield and Net Water 
Availability in accordance with the RMP.  The RMP build-out analysis estimates the potential for 
new development in Hopatcong Borough, for the entire municipality (see Full Build-Out and 
Constraints Summary, below).   

First, the analysis addressed the build-out potential of the available lands, assuming application of 
RMP requirements for septic system yields and utility service areas without constraints related to the 
available capacity of public water supply and wastewater utilities or Net Water Availability.  
Essentially, the land-based build out represents the maximum potential for development in 
conformance with the RMP if no other constraints exist.  Where sewered development is in 
conformance with the RMP, municipal zoning is used to determine build-out potential.  Where 
septic systems will be used, the RMP requirements apply and the resulting septic system yield is 
assumed to be entirely residential in nature. To the extent that septic system capacity is used for 
non-residential development based on a proportional reallocation from residential development, the 
projected growth will be different than those reported above.  Any reallocations of septic system 
yield will be addressed in Module 3 – Housing Element and Fair Share Plan. 

Second, the public water supply and wastewater demands of development projected for the utility 
service area are compared to the utility capacity available to the municipality, regarding both public 
water supply and wastewater utilities.  Where capacity is insufficient to support the build-out 
demand, the build-out estimates are reduced. 

Third, the resulting water supply demands from build out in both public water supply utility service 
areas and domestic well service areas are compared to the Net Water Availability for the HUC14 
subwatershed.  In many cases, this step required information regarding water supply demands from 
other municipalities, so that the full demands against each HUC14 subwatershed could be assessed.  
Again, where Net Water Availability is insufficient to support the build-out demand, the build-out 
estimates are reduced. 

Finally, where a wastewater utility had available capacity for a municipality after meeting all build-out 
demands, the Highlands Council investigated whether sufficient Net Water Availability exists to 
support the use of all or part of that wastewater utility capacity for such purposes as affordable 
housing, TDR Receiving Zones and other purposes supported by the RMP. 

This report also includes a discussion of technical methods used in the build-out process, including 
quality control assessments and build-out impact factors.  
 

4 
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Full Build­Out and Constraints Summary for Hopatcong Borough 

Overview 

The Hopatcong Borough is located within both the Preservation Area and Planning Area.  The 
RMP build-out analysis for Hopatcong Borough estimates the following new development results 
for potential developable lands for the entire municipality, which are discussed in detail in the 
following section and summarized in Table 4: 

1. Development in Wastewater Utility Service Areas:  42 residential dwelling units and 46,786 
square feet of non-residential development, resulting in a wastewater demand of 14,128 
gallons per day (gpd), or 0.014128 million gallons per day (MGD), and estimated public 
water supply demands of 18,448 gpd, or 0.018448 MGD.   

2. Development in Septic System Areas:  55 septic systems in the Planning Area for all RMP 
Land Use Capability Zones and HUC14 subwatersheds, and 24 septic systems in the 
Preservation Area.   

The build-out results based on potential developable lands are constrained by water supply utility 
capacity but not wastewater utility capacity resulting in a constraint on the land-based build-out 
potential within the utility service areas of 0.014128 MGD, which is 100 percent of the total build-
out demand.  Since the public water facility is in deficit, the utility-based build out zeros out, as 
reflected in Table 4. 

The water supply demands from the build-out are constrained by water availability resulting in a 
constraint on build-out potential of 0.000578479 MGD, which is 4 percent of the land-based total 
build-out demand.  However, the utility constraint is applied because it is a larger shortfall than the 
water availability constraint.  The remaining wastewater utility capacity, after all RMP build-out 
demands are met, is constrained by water availability.   

Municipal Capacity Conditions and Analysis 

A summary of findings on municipal build-out capacity conditions appears in Table 1. It includes 
the following: potential developable vacant, over-sized and redevelopable lands in the RMP 
wastewater utility area; potential developable vacant, over-sized and redevelopable parcels in the 
septic system areas; RMP Septic System Yield; RMP Build-Out Environmentally Constrained lands; 
available wastewater utility capacity; and available Public Community Water Supply utility capacity. 

All figures are the results of an RMP consistency analysis applied to the information supplied by the 
Highlands Council, as supplemented and verified by Hopatcong Borough.  Each Figure shows all of 
the parcels that were used in the build-out process, whether for Septic System Yield or for build out 
of RMP wastewater utility areas.   

5 
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• Figure 1 presents the parcel-based potential developable lands and their association with 
HUC14 subwatersheds and Land Use Capability Zones, which relate to the RMP Septic 
System Yield values where the parcels will be served by septic systems.  

• Figure 2 presents the parcel-based potential developable lands and the RMP Build-Out 
Environmentally Constrained lands (i.e., steep slopes, flood prone areas and Highlands 
Open Water buffers).  Some of these areas are within the RMP Environmentally-
Constrained Sub-Zones while others are smaller-scale environmental features outside those 
sub-zones.  

• Figure 3 presents the parcel-based potential developable lands and their association with the 
RMP utility area2 for RMP HDSF3 wastewater utilities.   

• Figure 4 presents the parcel-based potential developable lands associated with the RMP 
utility area4 for RMP Public Community Water System utilities.  

RMP Build-Out Developable Land, Over-Sized Lot Analysis and Redevelopable Land 

Hopatcong Borough identified 1,761 acres of potential developable vacant lots and 1,352 acres of 
potential developable lands on over-sized lots within areas that will be served by septic systems, for a 
total of 3,113 acres of potential developable Septic System Yield lands.  These lands were used as the 
basis for Septic System Yield, regardless of the extent to which any of the lands were steep slopes, 
flood prone areas or Highlands Open Water buffers.   

In addition, there are 14 acres of potential developable vacant lands and 14 acres of identified 
potential redevelopable land (either over-sized lots or specifically identified by the municipality as 
being a redevelopment target) within the Existing Area Served by utilities. The municipal 
information for potential developable lands, over-sized lots and redevelopable land was evaluated by 
the Highlands Council in accordance with the RMP for the build-out analysis. The results for all 
report figures are summarized in Table 1. 

                                                            
2 The RMP utility area for wastewater includes the Existing Areas Served based on the RMP, plus any NJDEP-approved 
Sewer Service Area that is within the Existing Community Zone (not including the Environmentally-Constrained Sub-
Zone) or the Lake Community Sub-Zone. 

3 HDSF - Highlands Domestic Sewerage Facility.  These are wastewater treatment works that provide wastewater 
treatment primarily of sanitary sewage rather than industrial wastewater as a public utility, and may include service areas 
and treatment capacities sufficient to support redevelopment and regional growth opportunities.  As such, they provide 
service to multiple parcels under different ownership, rather than to specific developments (e.g., schools, shopping 
centers, public institutions). 

4 The RMP utility area for public water supply includes the Existing Areas Served based on the RMP, plus any additional 
properties identified by the municipality that are within the Existing Community Zone (not including the 
Environmentally-Constrained Sub-Zone) or the Lake Community Sub-Zone. 
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RMP Septic System Yield Analysis 

There are four (4) HUC14 subwatersheds located entirely or partially within the Planning Area of 
Hopatcong Borough. The RMP Septic System Yield analysis for the Planning Area determined a 
yield of 0 units for the Conservation Zone, 15 units for the Existing Community Zone and 40 units 
for the Protection Zone.  The RMP Septic System Yield analysis determined a yield of 24 units for 
the Preservation Area. The total RMP Septic System Yield for Hopatcong Borough is 79 units. Refer 
to Table 1 and Figure 1 for additional details.   

The build out for septic systems in the Preservation Area identifies the number of septic systems 
that would be considered permissible under the NJDEP Preservation Area Rules at N.J.A.C. 7:38-
3.4.  Each vacant or over-sized lot identified through Module 1 and 2 was assessed to determine 
whether it was of sufficient size to accommodate one or more septic systems, based on NJDEP 
requirements for 1 unit per 25 acres of non-forested lands, 1 unit per 88 acres of forested lands, or 
some proportional combination thereof.  The yield is assigned by parcel, not by aggregate acreage 
across multiple parcels, and is compiled for the entire Preservation Area of the municipality as 
shown in Table 1.  Parcels that were too small to accommodate a new septic system under these 
provisions received no Septic System Yield. 

In the Planning Area, the build out for septic systems is based on a yield evaluation for the aggregate 
of two areas: the acreage of vacant parcels and the net acreage of over-sized parcels.  These areas are 
divided into HUC14 subwatershed/RMP Land Use Capability Zone combinations.  Each 
combination of HUC14 subwatershed and Land Use Capability Zone within the municipality 
receives its own Septic System Yield, which is not transferable.  The yield is based on RMP Policy 
2L2, which establishes nitrate targets for each Land Use Capability Zone and incorporates the 
relevant drought recharge values for each HUC14 subwatershed.   

The RMP Septic System Yield is calculated for all potential developable lands reliant on septic 
systems, which may include lands zoned for both residential and non-residential development.  Any 
yields are provided in “equivalent residential units” which may later be allocated among residential 
and non-residential development using flow translation factors provided in the Highlands Regional 
Build-Out Technical Report (see Appendix B of this report).  Therefore, Septic System Yield calculated 
for Hopatcong Borough would equate to 79 residential units only if no yield is allocated to non-
residential development.  Septic System Yield may be allocated to non-residential development by 
reducing the number of residential units and increasing the amount of non-residential development 
proportionally based on relative flows.  This allocation process and the implications for affordable 
housing requirements will be addressed in Module 3 - Housing Element and Fair Share Plan; this 
analysis is not part of this report.  Therefore, no estimate is made here of non-residential 
development.  All development on septic systems is assumed to rely on domestic wells for the 
purposes of this analysis. 
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RMP Build-Out Environmentally Constrained Lands 

The RMP Build-Out analysis identified portions of the potential developable lands that are 
environmentally constrained based on the RMP (i.e., steep slopes, flood prone areas and Highlands 
Open Water buffers).  These constraints were used in the build-out analysis to determine, where 
wastewater utility service was anticipated based on conformance with the RMP and approved sewer 
service areas, whether specific parcels had at least 1,400 square feet of unconstrained area.  In 
addition, the nature and extent of these lands may influence the future development of lands in the 
septic system areas regarding the allocation of Septic System Yield to them and utility lands that are 
suitable for development.  Out of the 3,141 gross developable acres in Hopatcong Borough, for 
vacant parcels there is a potential net developable area of 254 acres in the Planning Area and 81 
acres in the Preservation Area; for over-sized parcels there is a potential net developable area of 40 
acres in the Planning Area and -115 acres in the Preservation Area.  These values are a summation of 
the parcel-specific analyses. Refer to Table 1 and Figure 2 for additional details.  This analysis should 
be viewed as an indicator of the level of environmental constraints in potentially developable lands, 
not as a parcel-based measure of development capacity. 

In certain instances, the municipal potential net developable acres may be under-reported relative to 
actual buildable area conditions, and may even show a zero or negative value.  A zero or negative 
value indicates that a very high degree of environmental constraints exists on the potential 
developable parcels of the municipality as a whole and especially on the over-sized lots; however, 
some potential developable lands may still exist.  This result reflects the evaluation of over-sized lots 
and of vacant lots that are partly included in the sewer service build-out analysis.  The potential 
developable acres for over-sized parcels are calculated by subtracting the equivalent of a buildable 
area for a single unit of development (e.g., one house) under the RMP from the total parcel size. 
Likewise, some parcels are only partially eligible for sewered development.  In both cases the 
environmental constrained acres for these parcels are calculated based on the entire parcel area due 
to GIS processing issues.  This section of the Municipal Build-Out Report uses a municipal 
aggregate land area analysis. This information will be used in later aspects of Plan Conformance at a 
parcel level and not as a municipal land aggregate value.  Evaluation of the relationship of septic 
system yield and buildable lands will be based on the build-out parcel data information and not the 
Table 1 municipal summary reported values.  

As part of that analysis, the municipality will be able to use the database to analyze vacant parcels in 
septic system areas, to help identify parcels that could be considered to have some reasonable 
potential for development based on the amount of unconstrained land within them.  Further analysis 
in later phases of Plan Conformance would then identify additional constraints to the realistic 
development potential of these parcels based on one or more of the following factors:  

1. lack of a minimum one-acre contiguous, unconstrained building site;  
2. the potential building site is not accessible or access will result in damage to 

environmentally constrained lands;  
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3. application of municipal zoning constraints such as those prohibiting creation of flag 
lots, landlocked parcels, etc.; or  

4. parcel configuration or other parcel-specific issues.  

This information on vacant lands with a reasonable potential for development can be used to 
support the evaluation of Septic System Yield assignment in later phases of Plan Conformance.   

Available HDSF Wastewater Utility Capacity  

The HDSF facility serving Hopatcong Borough is Musconetcong Sewerage Authority. The current 
available Highlands Region capacity for the utility is 1.899 million gallons per day (MGD) (2003 
data) for all municipalities served by the system. Data through 2008 indicate available capacity of 
1.463 MGD, or 34% of the 4.303 MGD facility capacity.  Musconetcong Sewerage Authority is a 
utility with contracts in Hopatcong Borough and other municipalities.  According to information 
available to the Highlands Council, the total contract for Hopatcong Borough is 0.58 MGD.  
Essentially all of this contracted capacity is for the extension of sewers into developed portions of 
the Borough that historically have relied on septic systems.  The total estimated wastewater 
generation from the build out for the Musconetcong Sewerage Authority facility is 0.014128 MGD 
for the Planning Area and 0 MGD for the Preservation Area and does not exceed the utility capacity 
conditions. Refer to Table 1 and Figure 3 for additional details. 

Based on the current municipal available capacity minus the build-out demands for this wastewater 
utility, there may be capacity available for future allocation.  Priority shall be given to addressing 
additional needs based on Objective 2K3e, such as imminent threats to public health from areas of 
failing septic systems (an established priority in Hopatcong Borough), designated TDR Receiving 
Zones, and to infill or redevelopment projects in the Existing Community Zone (not including the 
Environmentally-Constrained Sub-Zone) and the Lake Community Sub-Zone that are consistent 
with the RMP and either address affordable housing obligations or have final municipal approval.  
Additional priorities include Highlands Redevelopment Areas or cluster development consistent 
with the RMP.  Capacity may also be allocated to the Existing Area Served for redevelopment 
purposes. 

Available Public Community Water System Utility Capacity 

The public water supply utility serving Hopatcong Borough is the Hopatcong Water Department. 
The current available Highlands Region and municipal capacity for the utility is -4.84 million gallons 
per month (MGM). The total estimated public water demand from the build out is 0.018448 MGD 
for the Planning Area and 0 MGD for the Preservation Area (0.005 MGD of consumptive water 
use) and does exceed the utility capacity conditions. Since Hopatcong Water Department in is 
significant deficit, the facility cannot support additional demands.  

Sparta Township Water Utilities serves a very small area in northern Hopatcong Township.  The 
current available Highlands Region capacity for the utility is 30.69 and the municipal availability is 
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not available at this time.  There is no public water demand from the build out for this facility.  Refer 
to Table 1 and Figure 4 for additional details. 

Water Availability Constraints 
The build-out results for Hopatcong Borough, based on developable land and utility capacity, were 
compared to Net Water Availability by the Highlands Council to determine if Net Water Availability 
posed an additional constraint on development capacity. This analysis determined the potential for 
Net Water Availability constraints by HUC14 subwatershed, including water demands from both 
Hopatcong Borough and other municipalities and water users that withdraw water from the same 
HUC14 subwatershed. The Highlands Council determined whether each demand was consumptive 
or depletive.  For the purpose of this analysis, all septic system units were considered to represent a 
residential land use in accordance with the Highlands Module 2 Build-out Impact Factors presented 
in Appendix B, and were addressed as consumptive water uses.   

The results were compared to Net Water Availability, whether for non-deficit (surplus) 
subwatersheds, or deficit (Conditional Water Availability) subwatersheds.  These values, whether 
from a deficit or surplus subwatershed, are collectively referred to as Net Water Availability. In 
HUC14 subwatersheds dominated by Conservation Zone lands, the water availability dedicated for 
agricultural purposes is not used for this analysis.   

Based on this analysis, the Highlands Council determined that the following HUC14 subwatersheds, 
both within the municipality and in other municipalities but relied upon for municipal water supply, 
have insufficient Net Water Availability to support the build out demand:  

Table 2 – Net Water Availability Constraints Analysis – Deficits 

HUC14 Subwatershed 
Build-Out 

Demand (MGD)*
Net Water 

Availability (MGD) 
Shortfall (MGD) 

02040105150050 
Lubbers Run (below 
Dallis Pond) 

0.007289 0.0025 -0.004789 

*Subsequent to any reductions due to utility constraints.  

Based on these results for this HUC14 subwatershed, the build-out results based on potential 
developable land and utility constraints, as reported above, exceed water availability.  Not the entire 
shortfall is a result of build-out in Hopatcong Borough, as water from the HUC14 subwatershed is 
shared among municipalities.  The portion of the shortfall resulting from Hopatcong Borough 
represents a constraint on build-out potential of 0.000578 MGD, which is 4 percent of the land-
based total build-out demand).  The sewer-based wastewater demands and build-out results for 
Hopatcong Borough would therefore be reduced by 4 percent, applied proportionally (as a 
percentage of relative demand) to residential and non-residential development.  However, since the 
utility constraint represents a much larger shortfall than the water availability constraint, the utility 
constraint is applied to the build out analysis. 

10 
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These results will not change the RMP Existing Area Served, but may affect the allowable sewer 
service areas in Wastewater Management Plans, by restricting the potential for sewer extensions into 
lands that are not currently in the RMP Existing Area Served but are otherwise eligible in the RMP 
for sewer service (i.e., in a NJDEP-approved sewer service area within the Existing Community 
Zone or Lake Community Sub-Zone).  Under RMP policies, the demands from such lands must be 
reduced by restricting this part of the sewer service area, to the point that the deficit is eliminated.  
Where the deficit exceeds the water demand from such lands, the build out from the RMP Existing 
Area Served would be restricted as well (but without any change to the EAS boundary).  However, 
for the purposes of a municipal build-out analysis, there is no need to assign the reduction in 
demand to specific parcels; instead, the reduction is applied generally to all sewered development.  

For the remaining HUC14 subwatersheds partially or entirely in the municipality, the Highlands 
Council also assessed the amount of Net Water Availability remaining after build out.  The results 
are in Table 3, which indicates the remaining Net Water Availability for each HUC14 subwatershed 
(where positive) and the associated public water supply systems that rely upon the HUC14 
subwatershed for supply.  This information can be used by the municipality to determine whether 
there is water available to the public water supply system that could support development within any 
associated wastewater utility service area, whether within the same HUC14 subwatershed or another, 
for purposes consistent with the RMP as describe above.  The wastewater utility must also have 
remaining capacity available to the municipality.  (Note: this available water cannot be used to 
increase the Septic System Yield beyond the amount calculated by the Highlands Council, nor can it 
be used to justify creation or expansion of utilities in violation of RMP requirements.)  A decision as 
to the allocation of this capacity may occur in Module 3 regarding affordable housing needs 
identified in the Fair Share Plan, or later in the Plan Conformance process regarding other uses.  
Where a HUC14 subwatershed is relied upon by more than one municipality for water supply, 
whether on-site or a public water supply system, coordination will be needed among the 
municipalities to ensure that proposals for additional use do not exceed the remaining Net Water 
Availability.  Also, there may be additional HUC14 subwatersheds not within the municipality that 
supply water to the municipality, which are not assessed here. 

Table 3 – Net Water Availability – Remaining Capacity 

HUC14 Subwatershed 

Remaining Net 
Water Availability 

(MGD) 

Public Water Supply System(s) Reliant 
Upon the HUC14 Subwatershed (w/ 

PWSID) 
02040105150040 
Lubbers Run (above/incl 
Dallis Pond) 

0.006629 
1918004 Sparta Township Water (Lake 
Mohawk) 

02040105150020 
Lake Hopatcong 0.032375 

1414011 Jefferson Township Water Utility 
1414003 Jefferson Twp MUA-Milton System 
1436006 Roxbury Twp Water Dept (Evergreen) 
1912001 Hopatcong Water Department 

02040105150030 
Musconetcong R (Wills 
Bk to LkHopatcong) 

0.003702 
1428001 Netcong Water Department 
1436006 Roxbury Twp Water Dept (Evergreen) 
1919001 Stanhope Water Department 
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Final Build­Out Results 

The build-out results for Hopatcong Borough are summarized in Table 4, based on land based 
capacity (potential developable land in both wastewater and septic system service areas), utility 
capacity and resource based capacity (Net Water Availability).  These results are to be applied in 
Module 3 - Housing Element and Fair Share Plan toward the determination of affordable housing 
obligations. To assist in the evaluation of this information, an Excel file of the Module 2 database 
has been prepared by the Highlands Council for use in Module 3, where applicable. The Excel file is 
included on the Module 2 CD.  

Table 4 – Municipal Build-Out Results With Resource and Utility Constraints 

 Preservation Area Planning Area Totals 

Residential units – 
Sewered 

0 0 0 

Septic System Yield 24 55 79 

Total Residential Units 24 55 79 

Non-Residential  Jobs – 
Sewered 

0 0 0 
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HOPATCONG BOROUGH
Figure 1: Municipal Build-out Report Septic System Yield by HUC14 and LUCM Zone *

* Refer to Table 1 for Septic System Yield values, indexed by HUC14 ID
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HOPATCONG BOROUGH

Figure 2: Municipal Build-out Report Environmental Constrained Lands
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HOPATCONG BOROUGH

Figure 3: Municipal Build-out Report RMP HDSF Wastewater Utilities
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HOPATCONG BOROUGH

Figure 4: Municipal Build-out Report RMP Public Community Water System Utilities

Public Community Water Systems "2008 RMP Existing Area Served"
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Figure 5: Municipal Build-out Report Final Build-out Results
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Municipal Build-Out Report for Hopatcong Borough 

Overview of Technical Method for Build­Out Analysis 

Module 1 “Current Municipal Conditions and Build-Out Analysis” (results of which are 
incorporated into or modified as appropriate for this report) was based on municipal information 
regarding potential developable lands (including identification of preserved lands and fully 
developed lands) and areas currently served with public water supply and wastewater utilities.  It also 
included the current capacity conditions of public water supply and wastewater utilities, and was 
evaluated for municipal Land Use Capability in accordance with the RMP.  The information was 
initially prepared by the Highlands Council and has been edited and verified by the municipality as 
representing the best available information on existing potential developable lands, which include 
vacant, non-preserved lands, as well as partially-developed lands having potential for further 
development (i.e., over-sized parcels) or redevelopment. The Highlands Council performed a quality 
control assessment to ensure that the database was technically sufficient for the build-out process 
(see Appendix A – Module 1).  The build-out capacity conditions represent the complete build out 
of potential developable lands in accordance with the RMP, assuming no constraints other than 
location within areas served by water supply or wastewater utilities or, for those lands not within a 
wastewater utility service area, the Septic System Yield based upon RMP Land Use Capability Zone 
Map policies (which incorporate the NJDEP Rules for the Preservation Area at N.J.A.C. 7:38-3.4).  
The Module 1 Summary Report was prepared by the Highlands Council and provided to the 
municipality, which further verified or corrected land availability and municipal zoning information 
in the report as the first step in Module 2. 

The build-out capacity conditions in Module 1 identified the available utility capacity (in units of 
flow) allocated to the municipality for associated Highlands Domestic Sewerage Facilities (HDSF), 
on-site wastewater facilities, and Public Community Water Supply Systems.  The Highlands Council 
initially used available capacity information from the Utility Capacity Technical Report (2008), which 
used 2003 data for wastewater utilities (comparing permitted flows to the rolling maximum three 
month daily average in million gallons per day, or MGD) and 2004 data for public water supply 
utilities (comparing permitted flows to the maximum monthly demand, in million gallons per month, 
or MGM).  The available capacity estimates initially assumed that the capacity for regional utilities 
(i.e., serving more than one municipality) would be allocated on a first-come, first-served basis; 
available capacity was apportioned among the municipalities based on relative land availability in the 
service area municipalities.  In the Module 1 process, municipalities and regional utilities were 
requested to provide both updated flow data and any available information on contracted flows for a 
municipality.  Where such information was provided and verified, it was used to update both utility-
wide and municipal available capacity estimates. 

The build-out impacts analysis within RMP utility areas was performed by the Highlands Council 
using build-out environmental constraints, municipal zoning and various impact factors (e.g., water 
demand, sewerage demand, population, jobs) as identified in the Highlands Regional Build-Out Technical 
Report (2008) and listed in Appendix B of this report.  This analysis was applied only within the RMP 
utility service areas, defined as the lands within a NJDEP approved utility service area that are also 
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located within the Existing Community Zone or Lake Community Sub-Zone (not including the 
Existing Community-Environmentally-Constrained Sub-Zone).  Of these lands, only parcels with at 
least 1,400 square feet of land that is not environmentally constrained based on the RMP (i.e., steep 
slopes, flood prone areas and Highlands Open Water buffers) were evaluated for build out in RMP 
utility service areas. Potential developable lands that did not meet the criteria of the build-out RMP 
utility areas were evaluated as lands contributing to Septic System Yield. 

In addition, the RMP Septic System Yield was calculated for the municipality.  The build out for 
septic system areas in the Planning Area is based on the RMP Septic System Yield Analysis and does 
not incorporate or evaluate the effects of environmental constraints or municipal zoning.  The build-
out of septic system areas in the Preservation Area is based on the NJDEP Preservation Area Rules 
at N.J.A.C. 7:38-3.4, as required by the RMP.  The total acreage of all vacant lands, the net acreage 
of over-sized parcels (i.e., the total lot size minus the acreage needed for one lot under the RMP) 
and redevelopable lands were used in the Septic System Yield analysis.  In the Planning Area, the 
analysis used the nitrate target for the appropriate Land Use Capability Zone and the drought 
recharge value for the appropriate HUC14 subwatershed.  In the Preservation Area, the analysis 
used the forested and non-forested lands at a parcel level.  In keeping with RMP policies, preserved 
lands (including SADC, Green Acres, federal, State, county and local lands, and land trust properties 
and conservation easements where known) were excluded from this analysis. Environmentally 
constrained lands (i.e., steep slopes, flood prone areas and Highlands Open Water buffers) were 
included in the septic system yield analysis because the methodology assumes a mixture of 
constrained and unconstrained lands, but will affect how Septic System Yield is allocated in later 
stages of the Plan Conformance Process.   

The information from Module 1 directly supported the Module 2 Land Use and Resource Capacity 
Analysis, results of which are incorporated into this report.  In Module 2, the Highlands Council and 
the municipality evaluated the build-out impacts and the associated wastewater and water supply 
demands within the RMP utility areas as identified in Module 1.   

In Module 2, municipalities reviewed the RMP build-out impacts for RMP utility areas and verified 
that they reflect densities allowed by existing municipal zoning.  Areas included in the build-out 
process for sewer service included those lands within the wastewater Existing Area Served, as 
defined by the RMP, and also those lands within an NJDEP-approved Sewer Service Area that is 
also within the Lake Community Sub-Zone or the Existing Community Zone (excluding the 
Existing Community-Environmentally Constrained Sub-Zone).  If the existing municipal zoning 
conditions have changed from the 2005 data used by the Highlands Council, then the municipality 
provided the current zoning and the Highlands Council revised the build-out impacts accordingly. 
The Highlands Council performed a quality control assessment to ensure that the database was 
technically sufficient for the build-out process (see Appendix A – Module 2).   

When the land based build out of potential developable lands in Module 1 exceeded the available 
utility capacity conditions, further analysis by the Highlands Council was required in Module 2 to 
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determine the extent to which the build out was constrained by the lack of utility capacity.  In such 
cases, the land-based build-out potential is lowered proportionately for residential and non-
residential development within the service area.  It is important to note that no change is made to 
the Existing Area Served for the utility; only the build-out potential is reduced. 

Where utility capacity exceeded the land-based build out of potential developable lands in Module 1, 
the utility capacity is potentially available for future demands.  The municipality will evaluate utility 
capacity assignment in Module 3 where appropriate to support affordable housing, and in support of 
later phases of Plan Conformance.  

For some HUC14 subwatersheds in the municipality, the projected consumptive or depletive water 
demand based on both domestic well sources (either as derived from Septic System Yield, which is 
assumed to be supplied by domestic wells, or within a RMP wastewater utility area served by 
domestic wells) and water supply utility service indicate that the complete municipal build out of 
potential developable lands might exceed the Net Water Availability.  In such cases, the Highlands 
Council then calculated Net Water Availability values in Module 2 for use as a further constraint on 
growth, and determined the extent to which the Net Water Availability would reduce the build out.  
The Highlands Council also assessed the extent to which the use of remaining wastewater utility 
capacity (i.e., beyond full build-out), if any, would be constrained by Net Water Availability.  This 
information can be used by the municipality to determine whether the wastewater utility capacity can 
reasonably be used for purposes consistent with the RMP (e.g., affordable housing projects, TDR 
receiving zones, Highlands Redevelopment Areas, redevelopment within the Existing Area Served) 
as provided for by Objective 2K3e.  A decision as to the allocation of this capacity will occur in 
Module 3 regarding affordable housing needs identified in the Fair Share Plan, or later in the Plan 
Conformance process regarding other uses. 
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Appendix A: Technical Sufficiency Review 

 
MODULE 1 

The Module 1 Geodatabase (GDB) and utility capacity spreadsheet information submitted by the 
municipality were evaluated for technical sufficiency and quality assurance and quality control 
purposes by the Highlands Council staff.  The Highlands Council reviewed the GDB (GDB#1 and 
GDB#2, with GDB#3, where relevant) to determine that all the changes that the municipality made 
to the GDB are technically sufficient in order to process for RMP Build-out.  All revisions made to a 
GDB by the Highland Council are reflected in the NJHC_QA_QC_COMMENTS field of the 
GDB.  The same Build-out QA/QC Review method is conducted for both GDB#1 and GDB#2.  
These results were reviewed by the municipality in Module 2 (see below). Any database issues that 
were not specifically responsive to the technical sufficiency review and not specific to the Module 1 
Build-Out Analysis were flagged in the GDB by the Highlands Council for future reference. 

When a municipality received GDB#3 (the updated public water utility database), the Council joined 
and updated the PWSID data from GDB#3 into GDB#1 so all the Module 1 information was in 
GDB#1 for build-out processing.  

Before a GDB is processed for Build-out, the Highlands Council reviewed the material submitted by 
the municipality including cover letters and any email correspondence for additional information 
relevant to the build-out analysis.  The Highlands Council utilizes Microsoft Access to process the 
GDB through the NJHC QA/QC review method to create a Technical Protocol Status (TPS) report 
that flags all parcels that have contradictory data, as well as a SDE check which identifies inserted, 
deleted and updated information in the GDB.  The Highlands Council utilized the TPS Report and 
the GDB along with the supporting documentation to evaluate any contradictory data reported as 
Error Codes on the TPS Report. 

The TPS report created by the Highlands Council identifies parcels that may contain contradictory 
data in the GDB and therefore not process correctly in the build-out.  There are 11 Error Codes and 
5 Data Conditions that may potentially be flagged by the Highlands Council within a GDB.  The 
identification of an Error Code may or may not result in an edit by the Council.  If an edit was 
required in order to technically correct the GDB for build-out processing, the edit was conducted by 
the Highlands Council and recorded in the GDB. The following is a list of the TPS Error Codes and 
Data Conditions that may be applicable to the municipality: 

• Error Code 01: Municipal Verification Field Missing - every verifiable field and row 
should include the Module 1 verifier’s name. If a row was blank, the NJHC QA/QC 
reviewer would populate the field with the verifier’s name or consult with the municipality as 
required, and enter a comment in the NJHC_QA_QC_COMMENTS field in the GDB. 
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• Error Code 02: Parcels identified as both a Condo and Open Space - the Highlands 
Council evaluated the parcel’s development and land preservation status to determine if the 
necessary data fields were populated correctly by the municipality.  

• Error Code 03: Parcels identified as both Developable and Open Space - the 
Highlands Council evaluated the parcel’s development status and land preservation status 
and determined if the necessary data fields were populated correctly by the municipality. 

• Error Code 04: Parcels identified as Oversized or Redevelopable and missing the 
oversized or redevelopable acreage value - the Highlands Council would either consult 
with the municipality in order to edit the data field or utilized the GDB information to 
determine the missing value. 

• Error Code 05: Parcels identified as Oversized or Redevelopable that were also listed 
as Not Developable - the Highlands Council evaluated the parcel and edited the 
PARC_STAT_DEV_STATUS data field accordingly. 

• Error Code 06: Parcels identified as connected to a wastewater utility however no 
System Provider was identified - the Highlands Council would consult with the 
municipality and/or review the GDB and supporting documentation in order to edit the 
missing entry.  

• Error Code 07: Parcels identified as a “Yes” indicating they are currently both 
connected and not connected to a wastewater utility - the Highlands Council edited Not 
Developable, oversized or redevelopable parcels in the wastewater no connect field to a 
“No.”  and if the parcel is vacant and developable then the Highlands Council edited the 
wastewater existing served field to a “No.” 

• Error Code 08: Parcels identified as being connected to a wastewater utility and also 
identified as vacant or developable - the Highlands Council evaluated these parcels to see 
if they are developable, redevelopable or oversized and edited and documented accordingly 
in the GDB. 

• Error Code 09: Parcels identified as connected to a public water utility however no 
System Provider was identified - the Highlands Council would consult with the 
municipality and/or review the GDB and supporting documentation in order to edit the 
missing entry.  

• Error Code 10: Parcels identified as a “Yes” indicating they are currently both 
connected and not connected to a public water utility - the Highlands Council edited 
Not Developable, oversized or redevelopable parcels in the public water no connect field to 
a “No.”  and if the parcel is vacant and developable then the Highlands Council edited the 
public water existing served field to a “No.”  

• Error Code 11: Parcels identified as being connected to a public water utility and also 
identified as vacant or developable - the Highlands Council evaluated these parcels to see 
if they are developable, redevelopable or oversized and edited and documented accordingly 
in the GDB. 
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• Data Condition 1: Parcels identified as Not Developable due to Environmental 
Constraints or Inadequate Lot Geometry - these parcels were evaluated in septic served 
areas to ensure that the environmentally constrained parcels in the GDB were not a water 
body and therefore not appropriate for inclusion in the RMP Septic System Area analysis. 
Otherwise, vacant parcels indicated to be “Not Developable” due to environmentally 
constrained lands were included in the Septic System Yield analysis.  Parcels that were 
identified as an inadequate lot geometry but developable with an adjacent parcel may require 
further review by the municipality to ensure that the build-out process was applied correctly 
because the Highlands Council is not able to discern the adjacent parcel record that is in 
common ownership and referenced by the municipality. 

• Data Condition 2: Parcels identified as having a WW Utility with a Contractual 
Allocation were flagged in the TPS Report. 

• Data Condition 3: Parcels identified for PW Utility with a Contractual Allocation were 
flagged in the TPS Report. 

• Data Condition 4: Parcels containing entries as “OTHER” with associated 
comments were reviewed to see if the proper data field associated with the comment had 
been completed correctly and to assist in the review of the GDB information. 

• Data Condition 5: Parcels with entries in any of the “Comment” data fields- the 
Council reviewed this information as a means to assist in GDB technical evaluation and 
QA/QC review. 

In addition to going through the TPS Report as described above, the Council evaluated all open 
space parcels to ensure they are technically correct in the GDB. The Council also reviewed parcels 
that have no provider listed for public water or wastewater to ensure that there are no “Yes” data 
fields in the utility connection status data field, as these parcels are on septic/domestic wells and not 
relevant regarding a utility connection status in the GDB.  Lastly, the Council QA/QC reviewer 
initialed and dated the GDB to complete the TPS Report and QA/QC Review process. 

The municipality then received a modified GDB that:  
1. incorporated the results of all edits by the Highlands Council;  
2. merged the final results of GDB’s #1 and, where applicable, #2 and #3 into a single 

GDB;  
3. identified the parcels that were processed for build out as potential developable vacant, 

redevelopable and over-sized lots in both septic system and sewer areas; and  
4. incorporated additional fields used by the Highlands Council in running the build-out 

process, including municipal zoning for potential developable vacant and redevelopable 
parcels associated with sewer service conforming with RMP requirements, and having at 
least 1,400 square feet of land that is not environmentally constrained. Where such 
parcels were associated with public water supply service, they were also evaluated for 
water demands.   
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The Municipal Conditions Geodatabase may include in some cases duplicate parcel records within 
the municipality.  These duplicates derive from the process of creating a spatial representation of 
parcels in GIS.  The Highlands Council has taken the necessary steps to avoid double counting of 
developable duplicate parcels, in the summary reports and in the geodatabase and any derivatives 
thereof. 
 

MODULE 2 

In Module 2, the municipality completed a final check on parcel information and verified the 
municipal zoning applicable to parcels that were processed for build out in RMP utility areas. Where 
edits were made and returned to the Highlands Council, the Council incorporated the edits and, 
where necessary, performed a revised build-out analysis, the results of which are reflected in this 
report.  
Please note that the Type A and Type B edits conducted by the municipality were reviewed 
by the Highlands Council and only when an edit was relevant to the RMP Build-out analysis 
was it incorporated and re-processed for build-out analysis as required.  

Type A Edits – Tabular 

• The information will be updated in the GDB as indicated. 

• The nature and extent of the information may or may not affect the build-out results. 

• Type A tabular edits that require a revised build-out will be processed and reported as a 
Module 2 Municipal Build-out Summary Report. 

Type A Edits – Spatial 

• The revised spatial information will be reviewed in accordance with the Module 1 Technical 
Review Protocols.  

• Type A spatial edits that require a revised build-out will be processed and reported as a 
Module 2 Municipal Build-out Summary Report. 

Type B Edits – Municipal Zoning 

• The information will be updated in the GDB as indicated. 

• Updated zoning changes only affect parcels in RMP utility areas. 

• Type B edits that require a revised build-out will be processed and reported as a Module 2 
Municipal Build-out Summary Report. 

 



A
p

p
en

d
ix

 B
 –

 H
ig

h
la

n
d

s 
M

od
u

le
 2

 B
u

ild
-O

u
t 

M
od

el
 I

m
p

ac
t 

F
ac

to
rs
 

20
 

 H
ig

h
la

n
ds

 Z
on

e 
Ty

pe
 

C
om

pa
ri

so
n

 
Zo

n
e/

U
n

it
 T

yp
e 

So
u

rc
e 

R
eg

io
n 

D
en

si
ty

 
D

w
el

lin
g 

u
n

it
 

(d
u

)/
ac

re
 *

 
 

Ef
fi

ci
en

cy
 

Fa
ct

or
 %

 
(1

)  

A
ve

ra
ge

 
H

ou
se

h
ol

d 
Si

ze
 (

2)
 

A
ve

ra
ge

 
Sc

h
oo

l 
C

h
ild

re
n

 
in

 
H

ou
se

h
ol

d 
(2

) 

P
er

ce
nt

 
Im

pe
rv

io
u

s 
(3

) 

C
on

su
m

pt
iv

e/
D

ep
le

ti
ve

 
W

at
er

 U
se

 in
cl

u
de

s 
In

do
or

 
de

m
an

d 
(g

pd
 p

er
 p

er
so

n
) 

pl
u

s 
ou

td
oo

r 
de

m
an

d 
as

 
(g

pd
 p

er
 u

n
it

) 
m

u
lt

ip
lie

d 
by

 C
on

su
m

pt
iv

e/
D

ep
le

ti
ve

 
U

se
 C

oe
ff

ic
ie

n
t 

(4
) 

P
u

bl
ic

 
W

at
er

 
Sy

st
em

 
D

em
an

d 
(5

) 

P
u

bl
ic

 
W

as
te

w
at

er
 

Sy
st

em
 

G
en

er
at

io
n 

(6
) 

SF
 E

st
at

e 
R

es
id

en
ti

al
 

or
  (

 P
A

-5
) 

 
 

 
0.

05
 t

o 
0.

20
 

(0
.1

7 
m

ax
im

um
) 

95
 

 
 

0.
07

5*
 a

cr
es

 

(7
5 

gp
d/

pe
rs

on
 +

 
50

 g
pd

/u
ni

t)
 *

 
Co

ns
um

pt
iv

e/
D

ep
le

tiv
e 

Co
ef

fic
ie

nt
 

10
0 

 
ga

llo
ns

 
pe

r 
pe

rs
on

 
pe

r 
da

y 

75
 g

al
lo

ns
 

pe
r 

pe
rs

on
 

pe
r 

da
y 

 
Si

ng
le

-f
am

ily
 

D
et

ac
he

d 
4-

5 
BR

 
St

at
ew

id
e 

N
J 

D
em

og
ra

ph
ic

 
M

ul
tip

lie
rs

 
(2

) 

N
or

th
er

n1  
 

 
3.

80
9 

1.
07

2 
 

 
 

 

 
Si

ng
le

-f
am

ily
 

D
et

ac
he

d 
4-

5 
BR

 
Ce

nt
ra

l2  
 

 
3.

78
0 

1.
09

4 
 

 
 

 

SF
 R

u
ra

l R
es

id
en

ti
al

, 
R

es
ou

rc
e 

R
es

id
en

ti
al

, 
or

 (
P

A
-4

B
) 

 
 

 
0.

21
 t

o 
0.

5 
du

/a
cr

e 
(0

.1
7 

m
ax

im
um

) 
95

 
 

 
0.

07
5*

 a
cr

es
 

(7
5 

gp
d/

pe
rs

on
 +

50
 g

pd
/u

ni
t)

 *
 

Co
ns

um
pt

iv
e/

D
ep

le
tiv

e 
Co

ef
fic

ie
nt

 

10
0 

 
ga

llo
ns

 
pe

r 
pe

rs
on

 
pe

r 
da

y 

75
 g

al
lo

ns
 

pe
r 

pe
rs

on
 

pe
r 

da
y 

 
Si

ng
le

-f
am

ily
 

D
et

ac
he

d 
4-

5 
BR

 
St

at
ew

id
e 

N
J 

D
em

og
ra

ph
ic

 
M

ul
tip

lie
rs

 
(2

) 

N
or

th
er

n1  
 

 
3.

80
9 

1.
07

2 
 

 
 

 

 
Si

ng
le

-f
am

ily
 

D
et

ac
he

d 
4-

5 
BR

 
Ce

nt
ra

l2  
 

 
3.

78
0 

1.
09

4 
 

 
 

 

SF
 L

ow
 D

en
si

ty
 o

r 
  

(P
A

-4
) 

 
 

 
0.

51
 t

o 
1.

0 
du

/a
cr

e 
(1

.1
6 

m
ax

im
um

) 
80

 
 

 
0.

07
5*

 a
cr

es
 

(7
5 

gp
d/

pe
rs

on
 +

50
 g

pd
/u

ni
t)

 *
 

Co
ns

um
pt

iv
e/

D
ep

le
tiv

e 
Co

ef
fic

ie
nt

 

10
0 

 
ga

llo
ns

 
pe

r 
pe

rs
on

 
pe

r 
da

y 

75
 g

al
lo

ns
 

pe
r 

pe
rs

on
 

pe
r 

da
y 

 
Si

ng
le

-f
am

ily
 

D
et

ac
he

d 
4-

5 
BR

 
St

at
ew

id
e 

N
J 

D
em

og
ra

ph
ic

 
M

ul
tip

lie
rs

 
(2

) 

N
or

th
er

n1  
 

 
3.

80
9 

1.
07

2 
 

 
 

 

 
Si

ng
le

-f
am

ily
 

D
et

ac
he

d 
4-

5 
BR

 
Ce

nt
ra

l2  
 

 
3.

78
0 

1.
09

4 
 

 
 

 

SF
 M

ed
iu

m
 D

en
si

ty
,  

Su
bu

rb
an

 R
es

id
en

ti
al

, 
or

   
(P

A
-3

) 
 

 
 

1.
01

 t
o 

3.
0 

du
/a

cr
e 

(3
.8

1 
m

in
im

um
) 

75
 

 
 

26
.7

 

(7
5 

gp
d/

pe
rs

on
 +

30
 g

pd
/u

ni
t)

 *
 

Co
ns

um
pt

iv
e/

D
ep

le
tiv

e 
Co

ef
fic

ie
nt

 

10
0 

 
ga

llo
ns

 
pe

r 
pe

rs
on

 
pe

r 
da

y 

75
 g

al
lo

ns
 

pe
r 

pe
rs

on
 

pe
r 

da
y 

 
Si

ng
le

-F
am

ily
 

D
et

ac
he

d,
 2

-3
 B

R 
St

at
ew

id
e 

N
J 

D
em

og
ra

ph
ic

 
M

ul
tip

lie
rs

 
(2

) 

N
or

th
er

n1  
 

 
3.

13
7 

0.
60

7 
 

 
 

 

 
Si

ng
le

-F
am

ily
 

D
et

ac
he

d,
 2

-3
 B

R 
Ce

nt
ra

l2  
 

 
2.

57
8 

0.
36

7 
 

 
 

 

SF
 H

ig
h

 D
en

si
ty

 o
r 

   
   

(P
A

-2
) 

 
 

 
3.

01
 t

o 
8.

0 
du

/a
cr

e 
(7

.0
4 

m
in

im
um

) 
75

 
 

 
33

.7
 

(7
5 

gp
d/

pe
rs

on
 +

5 
gp

d/
un

it)
 *

 
Co

ns
um

pt
iv

e/
D

ep
le

tiv
e 

Co
ef

fic
ie

nt
 

75
  

ga
llo

ns
 

pe
r 

pe
rs

on
 

pe
r 

da
y 

75
 g

al
lo

ns
 

pe
r 

pe
rs

on
 

pe
r 

da
y 

 
Si

n g
le

-F
am

ily
 

At
ta

ch
ed

, 2
-3

 B
R 

St
at

ew
id

e 
N

J 
D

em
og

ra
ph

ic
 

M
ul

tip
lie

rs
 

(2
) 

N
or

th
er

n1  
 

 
2.

47
7 

0.
29

6 
 

 
 

 

 
Si

n g
le

-F
am

ily
 

At
ta

ch
ed

, 2
-3

 B
R 

Ce
nt

ra
l2  

 
 

2.
29

6 
0.

29
2 

 
 

 
 

A
tt

ac
h

ed
/T

ow
n

h
ou

se
 

or
 (

P
A

-1
) 

 
 

 
8.

01
 t

o 
16

.0
 

du
/a

cr
e 

(9
.7

8 
m

in
im

um
) 

75
 

 
 

45
.7

 

(7
5 

gp
d/

pe
rs

on
 +

5 
gp

d/
un

it)
 *

 
Co

ns
um

pt
iv

e/
D

ep
le

tiv
e 

Co
ef

fic
ie

nt
 

75
  

ga
llo

ns
 

pe
r 

pe
rs

on
 

pe
r 

da
y 

75
 g

al
lo

ns
 

pe
r 

pe
rs

on
 

pe
r 

da
y 



A
p

p
en

d
ix

 B
 –

 H
ig

h
la

n
d

s 
M

od
u

le
 2

 B
u

ild
-O

u
t 

M
od

el
 I

m
p

ac
t 

F
ac

to
rs
 

21
 

 H
ig

hl
an

ds
 B

ui
ld

-O
ut

 R
es

id
en

tia
l I

m
pa

ct
 F

ac
to

rs
 –

 S
ou

rc
es

  

H
ig

h
la

n
ds

 Z
on

e 
Ty

pe
 

C
om

pa
ri

so
n

 
Zo

n
e/

U
n

it
 T

yp
e 

So
u

rc
e 

R
eg

io
n 

D
en

si
ty

 
D

w
el

lin
g 

u
n

it
 

(d
u

)/
ac

re
 *

 
 

Ef
fi

ci
en

cy
 

Fa
ct

or
 %

 
(1

)  

A
ve

ra
ge

 
H

ou
se

h
ol

d 
Si

ze
 (

2)
 

A
ve

ra
ge

 
Sc

h
oo

l 
C

h
ild

re
n

 
in

 
H

ou
se

h
ol

d 
(2

) 

P
er

ce
nt

 
Im

pe
rv

io
u

s 
(3

) 

C
on

su
m

pt
iv

e/
D

ep
le

ti
ve

 
W

at
er

 U
se

 in
cl

u
de

s 
In

do
or

 
de

m
an

d 
(g

pd
 p

er
 p

er
so

n
) 

pl
u

s 
ou

td
oo

r 
de

m
an

d 
as

 
(g

pd
 p

er
 u

n
it

) 
m

u
lt

ip
lie

d 
by

 C
on

su
m

pt
iv

e/
D

ep
le

ti
ve

 
U

se
 C

oe
ff

ic
ie

n
t 

(4
) 

P
u

bl
ic

 
W

at
er

 
Sy

st
em

 
D

em
an

d 
(5

) 

P
u

bl
ic

 
W

as
te

w
at

er
 

Sy
st

em
 

G
en

er
at

io
n 

(6
) 

 
Si

ng
le

-F
am

ily
 

At
ta

ch
ed

, 2
-3

 B
R 

St
at

ew
id

e 
N

J 
D

em
og

ra
ph

ic
 

M
ul

tip
lie

rs
 

(2
) 

N
or

th
er

n1  
 

 
2.

47
7 

0.
29

6 
 

 
 

 

 
Si

ng
le

-F
am

ily
 

At
ta

ch
ed

, 2
-3

 B
R 

Ce
nt

ra
l2  

 
 

2.
29

6 
0.

29
2 

 
 

 
 

G
ar

de
n

 A
pa

rt
m

en
t 

or
   

(P
A

-1
) 

 
 

 
16

.0
1+

  
du

/a
cr

e 
(9

.7
8 

m
in

im
um

) 
70

 
 

 
57

.1
 

(7
5 

gp
d/

pe
rs

on
 +

5 
gp

d/
un

it)
 *

 
Co

ns
um

pt
iv

e/
D

ep
le

tiv
e 

Co
ef

fic
ie

nt
 

75
  

ga
llo

ns
 

pe
r 

pe
rs

on
 

pe
r 

da
y 

75
 g

al
lo

ns
 

pe
r 

pe
rs

on
 

pe
r 

da
y 

 
5+

 U
ni

ts
 

(O
w

n/
Re

nt
),

 2
-3

 
BR

 
St

at
ew

id
e 

N
J 

D
em

og
ra

ph
ic

 
M

ul
tip

lie
rs

 
(2

) 

N
or

th
er

n1  
 

 
2.

26
2 

0.
30

8 
 

 
 

 

 
5+

 U
ni

ts
 

(O
w

n/
Re

nt
),

 2
-3

 
BR

 
Ce

nt
ra

l2  
 

 
2.

34
2 

0.
37

3 
 

 
 

 

M
ix

ed
 u

se
/A

ge
 

R
es

tr
ic

te
d 

H
ou

si
n

g 
(p

er
ce

nt
 m

ix
 b

as
ed

 o
n

 
40

%
 r

es
id

en
ti

al
 a

n
d 

60
%

 n
on

-r
es

id
en

ti
al

 
as

 O
ff

ic
e/

C
om

m
er

ci
al

) 

 
M

un
ic

ip
al

  
Zo

ni
ng

 
 

Ap
pl

y 
zo

ne
 d

en
si

ty
 

an
d 

FA
R
 v

al
ue

 
N

ot
e:

 U
se

 
R
et

ai
l/C

om
m

er
ci

al
 

Im
pa

ct
 f

ac
to

rs
 f
or

 
no

n-
re

s 
%

 

70
 

Va
rie

s 
Ba

se
d 

on
 

zo
ni

ng
 

D
u/

Ac
re

 
de

sc
rip

tio
n 

0.
00

 
68

.8
 

(7
5 

gp
d/

pe
rs

on
 +

 
5 

gp
d/

un
it)

 *
 

Co
ns

um
pt

iv
e/

D
ep

le
tiv

e 
Co

ef
fic

ie
nt

 

75
  

ga
llo

ns
 

pe
r 

pe
rs

on
 

pe
r 

da
y 

75
 g

al
lo

ns
 

pe
r 

pe
rs

on
 

pe
r 

da
y 

M
ix

ed
 u

se
 

(p
er

ce
nt

 m
ix

 b
as

ed
 o

n
 

40
%

 r
es

id
en

ti
al

 a
n

d 
60

%
 n

on
-r

es
id

en
ti

al
 

as
 O

ff
ic

e/
C

om
m

er
ci

al
) 

 
M

un
ic

ip
al

  
Zo

ni
ng

 
 

Ap
pl

y 
zo

ne
 d

en
si

ty
 

an
d 

FA
R
 v

al
ue

 
N

ot
e:

 U
se

 
R
et

ai
l/C

om
m

er
ci

al
 

Im
pa

ct
 f

ac
to

rs
 f
or

 
no

n-
re

s 
%

 

70
 

Va
rie

s 
Ba

se
d 

on
 

zo
ni

ng
 

D
u/

Ac
re

 
de

sc
rip

tio
n 

Va
rie

s 
Ba

se
d 

on
 

zo
ni

ng
 

D
u/

Ac
re

 
de

sc
rip

tio
n 

42
.0

 

(7
5 

gp
d/

pe
rs

on
 +

 
5 

gp
d/

un
it)

 *
 

Co
ns

um
pt

iv
e/

D
ep

le
tiv

e 
Co

ef
fic

ie
nt

 

75
  

ga
llo

ns
 

pe
r 

pe
rs

on
 

pe
r 

da
y 

75
 g

al
lo

ns
 

pe
r 

pe
rs

on
 

pe
r 

da
y 

Se
n

io
r 

or
 A

ge
 

re
st

ri
ct

ed
 H

ou
si

ng
 

 
M

un
ic

ip
al

  
Zo

ni
ng

 
 

Va
rie

s 
Ba

se
d 

on
 

zo
ni

ng
 D

u/
Ac

re
 

de
sc

rip
tio

n 
70

 

Va
rie

s 
Ba

se
d 

on
 

zo
ni

ng
 

D
u/

Ac
re

 
de

sc
rip

tio
n 

0.
00

 
60

.3
 

(7
5 

gp
d/

pe
rs

on
 +

 
5 

gp
d/

un
it)

 *
 

Co
ns

um
pt

iv
e/

D
ep

le
tiv

e 
Co

ef
fic

ie
nt

 

75
  

ga
llo

ns
 

pe
r 

pe
rs

on
 

pe
r 

da
y 

75
 g

al
lo

ns
 

pe
r 

pe
rs

on
 

pe
r 

da
y 

* 
R

es
id

en
tia

l d
w

el
lin

g 
un

its
 g

en
er

at
ed

 b
y 

th
e 

bu
ild

-o
ut

 m
od

el
 in

cl
ud

e 
bo

th
 m

ar
ke

t r
at

e 
an

d 
af

fo
rd

ab
le

 u
ni

ts
.  

(1
) S

ou
rc

e:
 E

ff
ic

ie
nc

ie
s a

re
 g

iv
en

 a
s a

 p
er

ce
nt

ag
e,

 b
et

w
ee

n 
0 

an
d 

10
0,

 w
he

re
 a

 1
00

 v
al

ue
 m

ea
ns

 c
om

pl
et

e 
ef

fic
ie

nc
y 

(n
o 

la
nd

 lo
st 

to
 d

ev
el

op
m

en
t),

 a
nd

 a
 0

 v
al

ue
 m

ea
ns

 n
o 

bu
ild

in
gs

 w
ill

 b
e 

es
tim

at
ed

 fo
r t

ha
t l

an
d 

us
e.

 F
or

 e
xa

m
pl

e 
an

 
ef

fic
ie

nc
y 

of
 7

0%
 m

ay
 b

e 
re

pr
es

en
ta

tiv
e 

of
 d

ev
el

op
ab

le
 la

nd
 th

at
 h

as
 a

 1
0%

 se
t a

si
de

 fo
r p

ar
ks

 a
nd

 2
0%

 fo
r r

oa
ds

 (1
00

%
 - 

10
%

 - 
20

%
 =

 7
0%

). 
Pr

oj
ec

t d
et

er
m

in
ed

 v
al

ue
s. 

 
(2

) S
ou

rc
e:

 W
ho

 L
iv

es
 in

 N
ew

 Je
rs

ey
 H

ou
si

ng
? 

N
ew

 Je
rs

ey
 D

em
og

ra
ph

ic
 M

ul
tip

lie
rs

, T
he

 P
ro

fil
e 

of
 O

cc
up

an
ts

 o
f R

es
id

en
tia

l a
nd

 n
on

re
si

de
nt

ia
l D

ev
el

op
m

en
t. 

Li
st

ok
in

, D
., 

V
oi

cu
, I

., 
D

ol
ph

in
, W

., 
C

am
p,

 M
. C

en
te

r f
or

 U
rb

an
 P

ol
ic

y 
R

es
ea

rc
h.

 R
ut

ge
rs

 U
ni

ve
rs

ity
. N

ov
em

be
r 2

00
6.

 N
or

th
er

n 
N

J v
al

ue
s w

er
e 

ap
pl

ie
d 

to
 B

er
ge

n,
 M

or
ris

, P
as

sa
ic

, S
us

se
x 

an
d 

W
ar

re
n 

C
ou

nt
y 

m
un

ic
ip

al
iti

es
. C

en
tra

l N
J v

al
ue

s w
er

e 
ap

pl
ie

d 
to

 H
un

te
rd

on
 a

nd
 S

om
er

se
t C

ou
nt

y 
m

un
ic

ip
al

iti
es

.  
1 

Ta
bl

e 
II

-C
-1

 N
or

th
 R

eg
io

n 
of

 N
ew

 Je
rs

ey
 T

ot
al

 P
er

so
ns

 a
nd

 P
er

so
ns

 b
y 

A
ge

 (2
00

0)
 (p

. 8
5)

  
 

2 
Ta

bl
e 

II
-D

-1
 C

en
tra

l R
eg

io
n 

of
 N

ew
 Je

rs
ey

 T
ot

al
 P

er
so

ns
 a

nd
 P

er
so

ns
 b

y 
A

ge
 (2

00
0)

 (p
. 9

9)
  

(3
) S

ou
rc

e:
 N

C
N

B
R

, R
ut

ge
rs

 U
ni

ve
rs

ity
, A

pr
il 

27
, 2

00
6.

 T
he

 im
pe

rv
io

us
 su

rf
ac

e 
ar

ea
 fo

r n
ew

 d
w

el
lin

g 
un

its
 la

rg
e 

lo
t z

on
ed

 a
re

as
 (*

) i
s b

as
ed

 o
n 

an
 a

ve
ra

ge
 1

5%
 im

pe
rv

io
us

 su
rf

ac
e 

va
lu

e 
(p

er
 N

JD
EP

 L
U

/L
C

) a
nd

 a
 p

ro
je

ct
 d

et
er

m
in

ed
 

av
er

ag
e 

ho
m

es
te

ad
 a

re
a 

of
 0

.5
0 

ac
re

s. 
N

o 
im

pa
ct

 v
al

ue
 is

 a
tta

ch
ed

 to
 th

e 
re

m
ai

ni
ng

 u
nd

ev
el

op
ed

 a
re

a.
 T

he
 im

pa
ct

 p
er

ce
nt

ag
e 

fa
ct

or
s f

or
 th

e 
ot

he
r r

es
id

en
tia

l c
om

po
si

te
 z

on
es

 re
pr

es
en

t w
ei

gh
te

d 
av

er
ag

es
 o

f N
J H

ig
hl

an
ds

 P
er

ce
nt

 
Im

pe
rv

io
us

 S
ur

fa
ce

 fo
r a

ll 
re

si
de

nt
ia

lly
 d

ev
el

op
ed

 la
nd

s i
n 

th
at

 c
om

po
si

te
 z

on
e.

 T
he

 ra
w

 d
at

a 
w

as
 o

bt
ai

ne
d 

by
 o

ve
rla

yi
ng

 N
J H

ig
hl

an
ds

 Z
on

in
g 

an
d 

D
EP

 2
00

2 
LU

/L
C

 sp
at

ia
l d

at
a 

fil
es

, a
nd

 e
xt

ra
ct

in
g 

th
e 

ca
lc

ul
at

ed
 p

er
ce

nt
 im

pe
rv

io
us

 
su

rf
ac

e 
ar

ea
 a

tta
ch

ed
 to

 e
ac

h 
LU

/L
C

 re
si

de
nt

ia
l d

ev
el

op
ed

 la
nd

 p
ol

yg
on

 a
nd

 th
e 

ac
re

s o
f a

ss
oc

ia
te

d 
de

ve
lo

pe
d 

la
nd

 in
 e

ac
h 

in
te

rs
ec

tin
g 

m
un

ic
ip

al
 z

on
e 

po
ly

go
n.

 T
he

 im
pe

rv
io

us
 su

rf
ac

e 
ar

ea
s i

n 
ea

ch
 m

un
ic

ip
al

 z
on

e 
w

ith
in

 th
e 

co
m

po
si

te
 

zo
ne

 w
er

e 
ag

gr
eg

at
ed

 a
nd

 th
en

 d
iv

id
ed

 b
y 

th
e 

to
ta

l d
ev

el
op

ed
 re

si
de

nt
ia

l l
an

d 
ar

ea
, t

o 
pr

od
uc

e 
a 

w
ei

gh
te

d 
IS

 a
ve

ra
ge

 fo
r e

ac
h 

co
m

po
si

te
 z

on
e.

  
(4

) S
ou

rc
e:

 C
en

te
r f

or
 U

rb
an

 P
ol

ic
y 

R
es

ea
rc

h 
(C

U
PR

), 
Se

pt
em

be
r 2

00
0.

 N
JG

S 
C

on
su

m
pt

iv
e 

U
se

 C
oe

ff
ic

ie
nt

s. 
Fo

r c
on

su
m

pt
iv

e 
us

es
, a

 fa
ct

or
 o

f 2
9%

 is
 u

til
iz

ed
. F

or
 d

ep
le

tiv
e 

us
es

, a
 fa

ct
or

 o
f 1

00
%

 is
 u

se
d 

 
(5

) S
ou

rc
e:

 N
JD

EP
 N

.J.
A

.C
. 7

:1
0 

Sa
fe

 D
rin

ki
ng

 W
at

er
 A

ct
 R

eg
ul

at
io

ns
 A

do
pt

ed
 N

ov
em

be
r 4

, 2
00

4,
 7

:1
0-

12
.6

 W
at

er
 V

ol
um

e 
R

eq
ui

re
m

en
ts

 a
nd

 S
ta

te
 P

la
n 

Im
pa

ct
 A

ss
es

sm
en

t  
(6

) S
ou

rc
e:

 N
JD

EP
 N

.J.
A

.C
. 7

:1
4A

-2
3.

3 
Po

llu
ta

nt
 D

is
ch

ar
ge

 E
lim

in
at

io
n 

Sy
st

em
: T

ec
hn

ic
al

 R
eq

ui
re

m
en

ts
 F

or
 T

W
A

 A
pp

lic
at

io
ns

; P
ro

je
ct

ed
 fl

ow
 c

rit
er

ia
 



A
p

p
en

d
ix

 B
 –

 H
ig

h
la

n
d

s 
M

od
u

le
 2

 B
u

ild
-O

u
t 

M
od

el
 I

m
p

ac
t 

F
ac

to
rs
 

22
 

 

H
ig

h
la

n
ds

 
C

om
po

si
te

 Z
on

e 
Ty

pe
 

Fl
oo

r 
A

re
a 

R
at

io
 

Ef
fi

ci
en

cy
 

Fa
ct

or
 

%
(1

) 
R

eg
io

n
 

Jo
bs

 p
er

 
1

,0
0

0
 s

f 
(2

) 

 

P
er

ce
n

t 
Im

pe
rv

io
u

s

(3
) 

C
on

su
m

pt
iv

e/
D

ep
le

ti
ve

 
W

at
er

 U
se

  m
u

lt
ip

lie
d 

by
 

C
on

su
m

pt
iv

e/
D

ep
le

ti
ve

 
U

se
 C

oe
ff

ic
ie

n
t 

(4
) 

P
u

bl
ic

 W
at

er
 

Sy
st

em
 

D
em

an
d 

(5
) 

P
u

bl
ic

 W
as

te
w

at
er

 
Sy

st
em

 G
en

er
at

io
n

 

(6
) 

O
ff

ic
e/

Co
m

m
er

ci
al

 
Ba

se
d 

on
 

zo
ni

ng
 

80
 

N
or

th
ea

st
 

U
S 

2.
99

 
78

.3
 

0.
12

5 
gp

d/
sf

 *
 

Co
ns

um
pt

iv
e/

D
ep

le
tiv

e 
Co

ef
fic

ie
nt

 

0.
12

5 
ga

llo
ns

/d
ay

/s
f 

0.
10

ga
llo

ns
/d

ay
/s

f

Re
ta

il 
Ba

se
d 

on
 

zo
ni

ng
 

80
 

N
or

th
ea

st
 

U
S 

1.
63

 
72

.5
 

0.
12

5 
gp

d/
sf

 *
 

Co
ns

um
pt

iv
e/

D
ep

le
tiv

e 
Co

ef
fic

ie
nt

 

0.
12

5 
ga

llo
ns

/d
ay

/s
f 

0.
10

ga
llo

ns
/d

ay
/s

f

In
du

st
ria

l 
Ba

se
d 

on
 

zo
ni

ng
 

80
 

N
or

th
ea

st
 

U
S 

1.
11

 
53

.4
 

25
 g

pd
/p

er
so

n 
* 

Co
ns

um
pt

iv
e/

D
ep

le
tiv

e 
Co

ef
fic

ie
nt

 

25
 g

al
lo

ns
 p

er
 

pe
rs

on
 p

er
 d

ay
 

25
 g

al
lo

ns
 p

er
 p

er
so

n 
pe

r 
da

y 

  H
ig

hl
an

ds
 B

ui
ld

-O
ut

 N
on

-R
es

id
en

tia
l I

m
pa

ct
 F

ac
to

rs
 –

 S
ou

rc
es

  
(1

) 
So

ur
ce

: E
ff

ic
ie

nc
ie

s a
re

 g
iv

en
 a

s a
 p

er
ce

nt
ag

e,
 b

et
w

ee
n 

0 
an

d 
10

0,
 w

he
re

 a
 1

00
 v

al
ue

 m
ea

ns
 c

om
pl

et
e 

ef
fic

ie
nc

y 
(n

o 
la

nd
 lo

st 
to

 d
ev

el
op

m
en

t),
 a

nd
 a

 0
 v

al
ue

 m
ea

ns
 n

o 
bu

ild
in

gs
 w

ill
 b

e 
es

tim
at

ed
 fo

r t
ha

t l
an

d 
us

e.
 F

or
 e

xa
m

pl
e 

an
 e

ff
ic

ie
nc

y 
of

 7
0%

 m
ay

 b
e 

re
pr

es
en

ta
tiv

e 
of

 d
ev

el
op

ab
le

 la
nd

 th
at

 h
as

 a
 1

0%
 se

t a
si

de
 fo

r p
ar

ks
 a

nd
 2

0%
 fo

r r
oa

ds
 (1

00
%

 - 
10

%
 - 

20
%

 =
 7

0%
). 

Pr
oj

ec
t d

et
er

m
in

ed
 v

al
ue

s. 
(2

) 
So

ur
ce

: W
ho

 L
iv

es
 in

 N
ew

 Je
rs

ey
 H

ou
si

ng
? 

N
ew

 Je
rs

ey
 D

em
og

ra
ph

ic
 M

ul
tip

lie
rs

, T
he

 P
ro

fil
e 

of
 O

cc
up

an
ts

 o
f R

es
id

en
tia

l a
nd

 n
on

re
si

de
nt

ia
l D

ev
el

op
m

en
t. 

Li
st

ok
in

, D
., 

V
oi

cu
, I

., 
D

ol
ph

in
, W

., 
C

am
p,

 M
. C

en
te

r f
or

 U
rb

an
 

Po
lic

y 
R

es
ea

rc
h.

 R
ut

ge
rs

 U
ni

ve
rs

ity
. N

ov
em

be
r 2

00
6.

  
a 

Ta
bl

e 
II

-I
-3

 C
om

m
er

ci
al

 - 
O

ff
ic

e 
Em

pl
oy

ee
s p

er
 1

,0
00

 S
qu

ar
e 

Fe
et

 o
f G

ro
ss

 F
lo

or
 A

re
a 

(G
FA

) (
p.

 1
36

) 
(R

ep
or

te
d 

N
or

th
ea

st
 m

ea
n 

va
lu

e)
. 

b 
Ta

bl
e 

II
-I

-4
 C

om
m

er
ci

al
 –

 R
et

ai
l E

m
pl

oy
ee

s p
er

 1
,0

00
 S

qu
ar

e 
Fe

et
 o

f G
ro

ss
 F

lo
or

 A
re

a 
(G

FA
) (

p.
 1

39
) 

(V
al

ue
 d

er
iv

ed
 b

y 
av

er
ag

in
g 

th
e 

m
ea

n 
nu

m
be

r o
f e

m
pl

oy
ee

s p
er

 1
,0

00
 sq

. f
t. 

of
 G

FA
 fo

r r
et

ai
l (

ex
cl

ud
in

g 
m

al
l),

 re
ta

il 
(e

nc
lo

se
d 

m
al

l),
 a

nd
 re

ta
il 

(s
tri

p 
sh

op
pi

ng
 m

al
l) 

sp
ac

e 
in

 th
e 

N
or

th
ea

st
). 

 
c 

Ta
bl

e 
II

-I
-6

 In
du

st
ria

l –
 W

ar
eh

ou
se

s E
m

pl
oy

ee
s p

er
 1

,0
00

 S
qu

ar
e 

Fe
et

 o
f G

ro
ss

 F
lo

or
 A

re
a 

(G
FA

) (
p.

 1
43

)  
(V

al
ue

 d
er

iv
ed

 b
y 

av
er

ag
in

g 
th

e 
m

ea
n 

nu
m

be
r o

f e
m

pl
oy

ee
s p

er
 1

,0
00

 sq
. f

t. 
of

 G
FA

 fo
r N

on
-R

ef
rig

er
at

ed
 a

nd
 R

ef
rig

er
at

ed
 sp

ac
e 

in
 th

e 
N

or
th

ea
st

). 
 

(3
)  

So
ur

ce
: N

C
N

B
R

, R
ut

ge
rs

 U
ni

ve
rs

ity
, A

pr
il 

27
, 2

00
6.

 T
he

 im
pe

rv
io

us
 su

rf
ac

e 
ar

ea
 fo

r n
ew

 d
w

el
lin

g 
un

its
 la

rg
e 

lo
t z

on
ed

 a
re

as
 (*

) i
s b

as
ed

 o
n 

an
 a

ve
ra

ge
 1

5%
 im

pe
rv

io
us

 su
rf

ac
e 

va
lu

e 
(p

er
 N

JD
EP

 L
U

/L
C

) a
nd

 a
 p

ro
je

ct
 d

et
er

m
in

ed
 

av
er

ag
e 

ho
m

es
te

ad
 a

re
a 

of
 0

.5
0 

ac
re

s. 
 N

o 
im

pa
ct

 v
al

ue
 is

 a
tta

ch
ed

 to
 th

e 
re

m
ai

ni
ng

 u
nd

ev
el

op
ed

 a
re

a.
  T

he
 im

pa
ct

 p
er

ce
nt

ag
e 

fa
ct

or
s f

or
 th

e 
ot

he
r r

es
id

en
tia

l c
om

po
si

te
 z

on
es

 re
pr

es
en

t w
ei

gh
te

d 
av

er
ag

es
 o

f N
J H

ig
hl

an
ds

 P
er

ce
nt

 
Im

pe
rv

io
us

 S
ur

fa
ce

 fo
r a

ll 
re

si
de

nt
ia

lly
 d

ev
el

op
ed

 la
nd

s i
n 

th
at

 c
om

po
si

te
 z

on
e.

  T
he

 ra
w

 d
at

a 
w

as
 o

bt
ai

ne
d 

by
 o

ve
rla

yi
ng

 N
J H

ig
hl

an
ds

 Z
on

in
g 

an
d 

D
EP

 2
00

2 
LU

/L
C

 sp
at

ia
l d

at
a 

fil
es

, a
nd

 e
xt

ra
ct

in
g 

th
e 

ca
lc

ul
at

ed
 p

er
ce

nt
 im

pe
rv

io
us

 
su

rf
ac

e 
ar

ea
 a

tta
ch

ed
 to

 e
ac

h 
LU

/L
C

 re
si

de
nt

ia
l d

ev
el

op
ed

 la
nd

 p
ol

yg
on

 a
nd

 th
e 

ac
re

s o
f a

ss
oc

ia
te

d 
de

ve
lo

pe
d 

la
nd

 in
 e

ac
h 

in
te

rs
ec

tin
g 

m
un

ic
ip

al
 z

on
e 

po
ly

go
n.

  T
he

 im
pe

rv
io

us
 su

rf
ac

e 
ar

ea
s i

n 
ea

ch
 m

un
ic

ip
al

 z
on

e 
w

ith
in

 th
e 

co
m

po
si

te
 

zo
ne

 w
er

e 
ag

gr
eg

at
ed

 a
nd

 th
en

 d
iv

id
ed

 b
y 

th
e 

to
ta

l d
ev

el
op

ed
 re

si
de

nt
ia

l l
an

d 
ar

ea
, t

o 
pr

od
uc

e 
a 

w
ei

gh
te

d 
IS

 a
ve

ra
ge

 fo
r e

ac
h 

co
m

po
si

te
 z

on
e.

 
(4

) S
ou

rc
e:

 C
en

te
r f

or
 U

rb
an

 P
ol

ic
y 

R
es

ea
rc

h 
(C

U
PR

), 
Se

pt
em

be
r 2

00
0.

 N
JG

S 
C

on
su

m
pt

iv
e 

U
se

 C
oe

ff
ic

ie
nt

s. 
 F

or
 c

on
su

m
pt

iv
e 

us
es

, a
 fa

ct
or

 o
f 2

9%
 is

 u
til

iz
ed

.  
Fo

r d
ep

le
tiv

e 
us

es
, a

 fa
ct

or
 o

f 1
00

%
 is

 u
se

d 
(5

) S
ou

rc
e:

 N
JD

EP
 N

.J.
A

.C
. 7

:1
0 

Sa
fe

 D
rin

ki
ng

 W
at

er
 A

ct
 R

eg
ul

at
io

ns
 A

do
pt

ed
 N

ov
em

be
r 4

, 2
00

4,
 7

:1
0-

12
.6

 W
at

er
 V

ol
um

e 
R

eq
ui

re
m

en
ts

 a
nd

 S
ta

te
 P

la
n 

Im
pa

ct
 A

ss
es

sm
en

t 
(6

) S
ou

rc
e:

 N
JD

EP
 N

.J.
A

.C
. 7

:1
4A

-2
3.

3 
Po

llu
ta

nt
 D

is
ch

ar
ge

 E
lim

in
at

io
n 

Sy
st

em
: T

ec
hn

ic
al

 R
eq

ui
re

m
en

ts
 F

or
 T

W
A

 A
pp

lic
at

io
ns

; P
ro

je
ct

ed
 fl

ow
 c

rit
er

ia
 

  


	Purpose and Scope
	1. Land Based Capacity (potential developable lands); 
	2. Resource Based Capacity (Septic System Yield and Net Water Availability); and 
	3. Utility Based Capacity (public water and wastewater).
	Report Structure
	Full Build-Out and Constraints Summary for Hopatcong Borough
	Overview

	The Hopatcong Borough is located within both the Preservation Area and Planning Area.  The RMP build-out analysis for Hopatcong Borough estimates the following new development results for potential developable lands for the entire municipality, which are discussed in detail in the following section and summarized in Table 4:
	Municipal Capacity Conditions and Analysis

	A summary of findings on municipal build-out capacity conditions appears in Table 1. It includes the following: potential developable vacant, over-sized and redevelopable lands in the RMP wastewater utility area; potential developable vacant, over-sized and redevelopable parcels in the septic system areas; RMP Septic System Yield; RMP Build-Out Environmentally Constrained lands; available wastewater utility capacity; and available Public Community Water Supply utility capacity.
	All figures are the results of an RMP consistency analysis applied to the information supplied by the Highlands Council, as supplemented and verified by Hopatcong Borough.  Each Figure shows all of the parcels that were used in the build-out process, whether for Septic System Yield or for build out of RMP wastewater utility areas.  
	 Figure 1 presents the parcel-based potential developable lands and their association with HUC14 subwatersheds and Land Use Capability Zones, which relate to the RMP Septic System Yield values where the parcels will be served by septic systems. 
	 Figure 2 presents the parcel-based potential developable lands and the RMP Build-Out Environmentally Constrained lands (i.e., steep slopes, flood prone areas and Highlands Open Water buffers).  Some of these areas are within the RMP Environmentally-Constrained Sub-Zones while others are smaller-scale environmental features outside those sub-zones. 
	 Figure 3 presents the parcel-based potential developable lands and their association with the RMP utility area for RMP HDSF wastewater utilities.  
	 Figure 4 presents the parcel-based potential developable lands associated with the RMP utility area for RMP Public Community Water System utilities. 
	Water Availability Constraints

	Final Build-Out Results
	Overview of Technical Method for Build-Out Analysis
	Module 1 “Current Municipal Conditions and Build-Out Analysis” (results of which are incorporated into or modified as appropriate for this report) was based on municipal information regarding potential developable lands (including identification of preserved lands and fully developed lands) and areas currently served with public water supply and wastewater utilities.  It also included the current capacity conditions of public water supply and wastewater utilities, and was evaluated for municipal Land Use Capability in accordance with the RMP.  The information was initially prepared by the Highlands Council and has been edited and verified by the municipality as representing the best available information on existing potential developable lands, which include vacant, non-preserved lands, as well as partially-developed lands having potential for further development (i.e., over-sized parcels) or redevelopment. The Highlands Council performed a quality control assessment to ensure that the database was technically sufficient for the build-out process (see Appendix A – Module 1).  The build-out capacity conditions represent the complete build out of potential developable lands in accordance with the RMP, assuming no constraints other than location within areas served by water supply or wastewater utilities or, for those lands not within a wastewater utility service area, the Septic System Yield based upon RMP Land Use Capability Zone Map policies (which incorporate the NJDEP Rules for the Preservation Area at N.J.A.C. 7:38-3.4).  The Module 1 Summary Report was prepared by the Highlands Council and provided to the municipality, which further verified or corrected land availability and municipal zoning information in the report as the first step in Module 2.
	The build-out capacity conditions in Module 1 identified the available utility capacity (in units of flow) allocated to the municipality for associated Highlands Domestic Sewerage Facilities (HDSF), on-site wastewater facilities, and Public Community Water Supply Systems.  The Highlands Council initially used available capacity information from the Utility Capacity Technical Report (2008), which used 2003 data for wastewater utilities (comparing permitted flows to the rolling maximum three month daily average in million gallons per day, or MGD) and 2004 data for public water supply utilities (comparing permitted flows to the maximum monthly demand, in million gallons per month, or MGM).  The available capacity estimates initially assumed that the capacity for regional utilities (i.e., serving more than one municipality) would be allocated on a first-come, first-served basis; available capacity was apportioned among the municipalities based on relative land availability in the service area municipalities.  In the Module 1 process, municipalities and regional utilities were requested to provide both updated flow data and any available information on contracted flows for a municipality.  Where such information was provided and verified, it was used to update both utility-wide and municipal available capacity estimates.
	The build-out impacts analysis within RMP utility areas was performed by the Highlands Council using build-out environmental constraints, municipal zoning and various impact factors (e.g., water demand, sewerage demand, population, jobs) as identified in the Highlands Regional Build-Out Technical Report (2008) and listed in Appendix B of this report.  This analysis was applied only within the RMP utility service areas, defined as the lands within a NJDEP approved utility service area that are also located within the Existing Community Zone or Lake Community Sub-Zone (not including the Existing Community-Environmentally-Constrained Sub-Zone).  Of these lands, only parcels with at least 1,400 square feet of land that is not environmentally constrained based on the RMP (i.e., steep slopes, flood prone areas and Highlands Open Water buffers) were evaluated for build out in RMP utility service areas. Potential developable lands that did not meet the criteria of the build-out RMP utility areas were evaluated as lands contributing to Septic System Yield.
	In addition, the RMP Septic System Yield was calculated for the municipality.  The build out for septic system areas in the Planning Area is based on the RMP Septic System Yield Analysis and does not incorporate or evaluate the effects of environmental constraints or municipal zoning.  The build-out of septic system areas in the Preservation Area is based on the NJDEP Preservation Area Rules at N.J.A.C. 7:38-3.4, as required by the RMP.  The total acreage of all vacant lands, the net acreage of over-sized parcels (i.e., the total lot size minus the acreage needed for one lot under the RMP) and redevelopable lands were used in the Septic System Yield analysis.  In the Planning Area, the analysis used the nitrate target for the appropriate Land Use Capability Zone and the drought recharge value for the appropriate HUC14 subwatershed.  In the Preservation Area, the analysis used the forested and non-forested lands at a parcel level.  In keeping with RMP policies, preserved lands (including SADC, Green Acres, federal, State, county and local lands, and land trust properties and conservation easements where known) were excluded from this analysis. Environmentally constrained lands (i.e., steep slopes, flood prone areas and Highlands Open Water buffers) were included in the septic system yield analysis because the methodology assumes a mixture of constrained and unconstrained lands, but will affect how Septic System Yield is allocated in later stages of the Plan Conformance Process.  
	The information from Module 1 directly supported the Module 2 Land Use and Resource Capacity Analysis, results of which are incorporated into this report.  In Module 2, the Highlands Council and the municipality evaluated the build-out impacts and the associated wastewater and water supply demands within the RMP utility areas as identified in Module 1.  
	In Module 2, municipalities reviewed the RMP build-out impacts for RMP utility areas and verified that they reflect densities allowed by existing municipal zoning.  Areas included in the build-out process for sewer service included those lands within the wastewater Existing Area Served, as defined by the RMP, and also those lands within an NJDEP-approved Sewer Service Area that is also within the Lake Community Sub-Zone or the Existing Community Zone (excluding the Existing Community-Environmentally Constrained Sub-Zone).  If the existing municipal zoning conditions have changed from the 2005 data used by the Highlands Council, then the municipality provided the current zoning and the Highlands Council revised the build-out impacts accordingly. The Highlands Council performed a quality control assessment to ensure that the database was technically sufficient for the build-out process (see Appendix A – Module 2).  
	When the land based build out of potential developable lands in Module 1 exceeded the available utility capacity conditions, further analysis by the Highlands Council was required in Module 2 to determine the extent to which the build out was constrained by the lack of utility capacity.  In such cases, the land-based build-out potential is lowered proportionately for residential and non-residential development within the service area.  It is important to note that no change is made to the Existing Area Served for the utility; only the build-out potential is reduced.
	Where utility capacity exceeded the land-based build out of potential developable lands in Module 1, the utility capacity is potentially available for future demands.  The municipality will evaluate utility capacity assignment in Module 3 where appropriate to support affordable housing, and in support of later phases of Plan Conformance. 
	For some HUC14 subwatersheds in the municipality, the projected consumptive or depletive water demand based on both domestic well sources (either as derived from Septic System Yield, which is assumed to be supplied by domestic wells, or within a RMP wastewater utility area served by domestic wells) and water supply utility service indicate that the complete municipal build out of potential developable lands might exceed the Net Water Availability.  In such cases, the Highlands Council then calculated Net Water Availability values in Module 2 for use as a further constraint on growth, and determined the extent to which the Net Water Availability would reduce the build out.  The Highlands Council also assessed the extent to which the use of remaining wastewater utility capacity (i.e., beyond full build-out), if any, would be constrained by Net Water Availability.  This information can be used by the municipality to determine whether the wastewater utility capacity can reasonably be used for purposes consistent with the RMP (e.g., affordable housing projects, TDR receiving zones, Highlands Redevelopment Areas, redevelopment within the Existing Area Served) as provided for by Objective 2K3e.  A decision as to the allocation of this capacity will occur in Module 3 regarding affordable housing needs identified in the Fair Share Plan, or later in the Plan Conformance process regarding other uses.
	Appendix A: Technical Sufficiency Review
	The Module 1 Geodatabase (GDB) and utility capacity spreadsheet information submitted by the municipality were evaluated for technical sufficiency and quality assurance and quality control purposes by the Highlands Council staff.  The Highlands Council reviewed the GDB (GDB#1 and GDB#2, with GDB#3, where relevant) to determine that all the changes that the municipality made to the GDB are technically sufficient in order to process for RMP Build-out.  All revisions made to a GDB by the Highland Council are reflected in the NJHC_QA_QC_COMMENTS field of the GDB.  The same Build-out QA/QC Review method is conducted for both GDB#1 and GDB#2.  These results were reviewed by the municipality in Module 2 (see below). Any database issues that were not specifically responsive to the technical sufficiency review and not specific to the Module 1 Build-Out Analysis were flagged in the GDB by the Highlands Council for future reference.
	The municipality then received a modified GDB that: 
	1. incorporated the results of all edits by the Highlands Council; 
	2. merged the final results of GDB’s #1 and, where applicable, #2 and #3 into a single GDB; 
	3. identified the parcels that were processed for build out as potential developable vacant, redevelopable and over-sized lots in both septic system and sewer areas; and 
	4. incorporated additional fields used by the Highlands Council in running the build-out process, including municipal zoning for potential developable vacant and redevelopable parcels associated with sewer service conforming with RMP requirements, and having at least 1,400 square feet of land that is not environmentally constrained. Where such parcels were associated with public water supply service, they were also evaluated for water demands.  
	The Municipal Conditions Geodatabase may include in some cases duplicate parcel records within the municipality.  These duplicates derive from the process of creating a spatial representation of parcels in GIS.  The Highlands Council has taken the necessary steps to avoid double counting of developable duplicate parcels, in the summary reports and in the geodatabase and any derivatives thereof.
	In Module 2, the municipality completed a final check on parcel information and verified the municipal zoning applicable to parcels that were processed for build out in RMP utility areas. Where edits were made and returned to the Highlands Council, the Council incorporated the edits and, where necessary, performed a revised build-out analysis, the results of which are reflected in this report. 
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	Full Build-Out and Constraints Summary for Hopatcong Borough
	Overview

	The Hopatcong Borough is located within both the Preservation Area and Planning Area.  The RMP build-out analysis for Hopatcong Borough estimates the following new development results for potential developable lands for the entire municipality, which are discussed in detail in the following section and summarized in Table 4:
	Municipal Capacity Conditions and Analysis

	A summary of findings on municipal build-out capacity conditions appears in Table 1. It includes the following: potential developable vacant, over-sized and redevelopable lands in the RMP wastewater utility area; potential developable vacant, over-sized and redevelopable parcels in the septic system areas; RMP Septic System Yield; RMP Build-Out Environmentally Constrained lands; available wastewater utility capacity; and available Public Community Water Supply utility capacity.
	All figures are the results of an RMP consistency analysis applied to the information supplied by the Highlands Council, as supplemented and verified by Hopatcong Borough.  Each Figure shows all of the parcels that were used in the build-out process, whether for Septic System Yield or for build out of RMP wastewater utility areas.  
	 Figure 1 presents the parcel-based potential developable lands and their association with HUC14 subwatersheds and Land Use Capability Zones, which relate to the RMP Septic System Yield values where the parcels will be served by septic systems. 
	 Figure 2 presents the parcel-based potential developable lands and the RMP Build-Out Environmentally Constrained lands (i.e., steep slopes, flood prone areas and Highlands Open Water buffers).  Some of these areas are within the RMP Environmentally-Constrained Sub-Zones while others are smaller-scale environmental features outside those sub-zones. 
	 Figure 3 presents the parcel-based potential developable lands and their association with the RMP utility area for RMP HDSF wastewater utilities.  
	 Figure 4 presents the parcel-based potential developable lands associated with the RMP utility area for RMP Public Community Water System utilities. 
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	Final Build-Out Results
	Overview of Technical Method for Build-Out Analysis
	Module 1 “Current Municipal Conditions and Build-Out Analysis” (results of which are incorporated into or modified as appropriate for this report) was based on municipal information regarding potential developable lands (including identification of preserved lands and fully developed lands) and areas currently served with public water supply and wastewater utilities.  It also included the current capacity conditions of public water supply and wastewater utilities, and was evaluated for municipal Land Use Capability in accordance with the RMP.  The information was initially prepared by the Highlands Council and has been edited and verified by the municipality as representing the best available information on existing potential developable lands, which include vacant, non-preserved lands, as well as partially-developed lands having potential for further development (i.e., over-sized parcels) or redevelopment. The Highlands Council performed a quality control assessment to ensure that the database was technically sufficient for the build-out process (see Appendix A – Module 1).  The build-out capacity conditions represent the complete build out of potential developable lands in accordance with the RMP, assuming no constraints other than location within areas served by water supply or wastewater utilities or, for those lands not within a wastewater utility service area, the Septic System Yield based upon RMP Land Use Capability Zone Map policies (which incorporate the NJDEP Rules for the Preservation Area at N.J.A.C. 7:38-3.4).  The Module 1 Summary Report was prepared by the Highlands Council and provided to the municipality, which further verified or corrected land availability and municipal zoning information in the report as the first step in Module 2.
	The build-out capacity conditions in Module 1 identified the available utility capacity (in units of flow) allocated to the municipality for associated Highlands Domestic Sewerage Facilities (HDSF), on-site wastewater facilities, and Public Community Water Supply Systems.  The Highlands Council initially used available capacity information from the Utility Capacity Technical Report (2008), which used 2003 data for wastewater utilities (comparing permitted flows to the rolling maximum three month daily average in million gallons per day, or MGD) and 2004 data for public water supply utilities (comparing permitted flows to the maximum monthly demand, in million gallons per month, or MGM).  The available capacity estimates initially assumed that the capacity for regional utilities (i.e., serving more than one municipality) would be allocated on a first-come, first-served basis; available capacity was apportioned among the municipalities based on relative land availability in the service area municipalities.  In the Module 1 process, municipalities and regional utilities were requested to provide both updated flow data and any available information on contracted flows for a municipality.  Where such information was provided and verified, it was used to update both utility-wide and municipal available capacity estimates.
	The build-out impacts analysis within RMP utility areas was performed by the Highlands Council using build-out environmental constraints, municipal zoning and various impact factors (e.g., water demand, sewerage demand, population, jobs) as identified in the Highlands Regional Build-Out Technical Report (2008) and listed in Appendix B of this report.  This analysis was applied only within the RMP utility service areas, defined as the lands within a NJDEP approved utility service area that are also located within the Existing Community Zone or Lake Community Sub-Zone (not including the Existing Community-Environmentally-Constrained Sub-Zone).  Of these lands, only parcels with at least 1,400 square feet of land that is not environmentally constrained based on the RMP (i.e., steep slopes, flood prone areas and Highlands Open Water buffers) were evaluated for build out in RMP utility service areas. Potential developable lands that did not meet the criteria of the build-out RMP utility areas were evaluated as lands contributing to Septic System Yield.
	In addition, the RMP Septic System Yield was calculated for the municipality.  The build out for septic system areas in the Planning Area is based on the RMP Septic System Yield Analysis and does not incorporate or evaluate the effects of environmental constraints or municipal zoning.  The build-out of septic system areas in the Preservation Area is based on the NJDEP Preservation Area Rules at N.J.A.C. 7:38-3.4, as required by the RMP.  The total acreage of all vacant lands, the net acreage of over-sized parcels (i.e., the total lot size minus the acreage needed for one lot under the RMP) and redevelopable lands were used in the Septic System Yield analysis.  In the Planning Area, the analysis used the nitrate target for the appropriate Land Use Capability Zone and the drought recharge value for the appropriate HUC14 subwatershed.  In the Preservation Area, the analysis used the forested and non-forested lands at a parcel level.  In keeping with RMP policies, preserved lands (including SADC, Green Acres, federal, State, county and local lands, and land trust properties and conservation easements where known) were excluded from this analysis. Environmentally constrained lands (i.e., steep slopes, flood prone areas and Highlands Open Water buffers) were included in the septic system yield analysis because the methodology assumes a mixture of constrained and unconstrained lands, but will affect how Septic System Yield is allocated in later stages of the Plan Conformance Process.  
	The information from Module 1 directly supported the Module 2 Land Use and Resource Capacity Analysis, results of which are incorporated into this report.  In Module 2, the Highlands Council and the municipality evaluated the build-out impacts and the associated wastewater and water supply demands within the RMP utility areas as identified in Module 1.  
	In Module 2, municipalities reviewed the RMP build-out impacts for RMP utility areas and verified that they reflect densities allowed by existing municipal zoning.  Areas included in the build-out process for sewer service included those lands within the wastewater Existing Area Served, as defined by the RMP, and also those lands within an NJDEP-approved Sewer Service Area that is also within the Lake Community Sub-Zone or the Existing Community Zone (excluding the Existing Community-Environmentally Constrained Sub-Zone).  If the existing municipal zoning conditions have changed from the 2005 data used by the Highlands Council, then the municipality provided the current zoning and the Highlands Council revised the build-out impacts accordingly. The Highlands Council performed a quality control assessment to ensure that the database was technically sufficient for the build-out process (see Appendix A – Module 2).  
	When the land based build out of potential developable lands in Module 1 exceeded the available utility capacity conditions, further analysis by the Highlands Council was required in Module 2 to determine the extent to which the build out was constrained by the lack of utility capacity.  In such cases, the land-based build-out potential is lowered proportionately for residential and non-residential development within the service area.  It is important to note that no change is made to the Existing Area Served for the utility; only the build-out potential is reduced.
	Where utility capacity exceeded the land-based build out of potential developable lands in Module 1, the utility capacity is potentially available for future demands.  The municipality will evaluate utility capacity assignment in Module 3 where appropriate to support affordable housing, and in support of later phases of Plan Conformance. 
	For some HUC14 subwatersheds in the municipality, the projected consumptive or depletive water demand based on both domestic well sources (either as derived from Septic System Yield, which is assumed to be supplied by domestic wells, or within a RMP wastewater utility area served by domestic wells) and water supply utility service indicate that the complete municipal build out of potential developable lands might exceed the Net Water Availability.  In such cases, the Highlands Council then calculated Net Water Availability values in Module 2 for use as a further constraint on growth, and determined the extent to which the Net Water Availability would reduce the build out.  The Highlands Council also assessed the extent to which the use of remaining wastewater utility capacity (i.e., beyond full build-out), if any, would be constrained by Net Water Availability.  This information can be used by the municipality to determine whether the wastewater utility capacity can reasonably be used for purposes consistent with the RMP (e.g., affordable housing projects, TDR receiving zones, Highlands Redevelopment Areas, redevelopment within the Existing Area Served) as provided for by Objective 2K3e.  A decision as to the allocation of this capacity will occur in Module 3 regarding affordable housing needs identified in the Fair Share Plan, or later in the Plan Conformance process regarding other uses.
	Appendix A: Technical Sufficiency Review
	The Module 1 Geodatabase (GDB) and utility capacity spreadsheet information submitted by the municipality were evaluated for technical sufficiency and quality assurance and quality control purposes by the Highlands Council staff.  The Highlands Council reviewed the GDB (GDB#1 and GDB#2, with GDB#3, where relevant) to determine that all the changes that the municipality made to the GDB are technically sufficient in order to process for RMP Build-out.  All revisions made to a GDB by the Highland Council are reflected in the NJHC_QA_QC_COMMENTS field of the GDB.  The same Build-out QA/QC Review method is conducted for both GDB#1 and GDB#2.  These results were reviewed by the municipality in Module 2 (see below). Any database issues that were not specifically responsive to the technical sufficiency review and not specific to the Module 1 Build-Out Analysis were flagged in the GDB by the Highlands Council for future reference.
	The municipality then received a modified GDB that: 
	1. incorporated the results of all edits by the Highlands Council; 
	2. merged the final results of GDB’s #1 and, where applicable, #2 and #3 into a single GDB; 
	3. identified the parcels that were processed for build out as potential developable vacant, redevelopable and over-sized lots in both septic system and sewer areas; and 
	4. incorporated additional fields used by the Highlands Council in running the build-out process, including municipal zoning for potential developable vacant and redevelopable parcels associated with sewer service conforming with RMP requirements, and having at least 1,400 square feet of land that is not environmentally constrained. Where such parcels were associated with public water supply service, they were also evaluated for water demands.  
	The Municipal Conditions Geodatabase may include in some cases duplicate parcel records within the municipality.  These duplicates derive from the process of creating a spatial representation of parcels in GIS.  The Highlands Council has taken the necessary steps to avoid double counting of developable duplicate parcels, in the summary reports and in the geodatabase and any derivatives thereof.
	In Module 2, the municipality completed a final check on parcel information and verified the municipal zoning applicable to parcels that were processed for build out in RMP utility areas. Where edits were made and returned to the Highlands Council, the Council incorporated the edits and, where necessary, performed a revised build-out analysis, the results of which are reflected in this report. 
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