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1.0 Introduction

This document has been prepared in accordance with the New Jersey Department of
Environmental Protection (NJDEP) Tier A Stormwater Guidance Document dated April 2004 in
order to establish the Township of Millstone’s strategy to address stormwater-runoff impacts.
This plan has been updated to include the adopted municipal stormwater control
ordinances for the Township of Millstone.

1.1 How Does Stormwater Runoff Affect Us?

Stormwater runoff is part of the largest remaining major source of pollutants in our nation’s
waters and the quality of surface and ground water is directly related to the health of the
environment. It is estimated by the New Jersey Department of Environmental Protection, that up
to 60 percent of existing water pollution problems are attributable to nonpoint source pollution.
Nonpoint source pollution, and particularly, stormwater runoff is difficult to identify, control,
and treat. In natural environments, those areas undisturbed by development, 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 to recharge surface water. Additional rainfall that lands
on the ground’s surface infiltrates through the soil and provides natural recharge of the
groundwater. This process, known as the hydrologic cycle (see attached graphic identified as
Illustration 1), functions in equilibrium, but is extremely susceptible to impacts resulting from
changes to the cycle’s processes.

It has been shown that land development can dramatically impact the hydrology of a watershed if
stormwater-runoff related impacts are not considered carefully. Development typically alters
natural vegetation through the placement of lawns and impervious cover, thereby reducing the
watershed’s evaporation, transpiration and infiltration rates. Construction activities can compact
the soil and reduce its infiltration ability, resulting in increased volumes and rates of stormwater
runoff from a 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 areas and cause erosion and water quality problems,
as well as flooding in areas downstream of development. Often people do not know or
understand that there are alternatives to the traditional way of managing their property. For
example, homeowners can have a green lawn without massive doses of fertilizers and pesticides;
pet owners should deposit pet waste in the trash or in the toilet and not leave it at the curb.
Typically, people are unaware that storm drains often discharge directly into water bodies.

When people allow motor oil, trash, and animal waste to enter the storm drainage system, they
don’t realize that it may end up in a nearby lake or the public drinking water supply.
Individually these acts may seem insignificant, but their cumulative impact contributes to
stormwater/nonpoint source pollution and reduces water quality.
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1.2 Municipal Separate Storm Sewer 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 released four (4)
NJPDES Stormwater General Permits for the various MS4s. These include:

L. Tier A Municipal Stormwater General Permit;
2. Tier B Municipal Stormwater General Permit;
3. Public Complex Stormwater General Permit;

4. Highway Agency Stormwater General Permit.

For each General Permit, NJDEP has mandated Statewide Basic Requirements (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 requirements of the
permit. The measurable goals are the mechanism for reporting to NJDEP the progress that the
municipality has made; those are accomplished primarily through the submittal of an Annual
Report and Certification (see Appendix C). 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.

The Township of Millstone had been designated as a Tier A community. As such, the Township
is regulated under the NJPDES Stormwater Tier A General Permit, NJPDES No. NJG0153532.
As part of the permit, several SBRs were mandated and an implementation schedule was
established. The following minimum standards apply to all Tier A municipalities:

1. Adoption of a municipal stormwater management plan (this document) in accordance
with the requirements of N.J.A.C. 7:8-4 (due April 2005).

2. Adoption and implementation of municipal stormwater control ordinances in
accordance with N.J.A.C. 7:8-4. The ordinances shall address the control of
stormwater from non-residential development and redevelopment projects as well as
control aspects of residential development and redevelopment projects that are not pre-
empted by the Residential Site Improvement Standards (due April 2006).

3. Ensure that any residential development and redevelopment projects that are subject to
the Residential Site Improvement Standards (herein referred to as RSIS) for
stormwater management comply with those standards. The RSIS for stormwater
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management address general stormwater management system strategies; runoff
estimation techniques; runoff collection system design; inlets, catch basins, manholes,
and outlets; detention basins and other stormwater facilities; and water quality (started
February 2004).

4. Ensure adequate and long-term operation and maintenance of BMPs (April 2004 on
municipal properties, April 2006 other).

5. Enforce compliance with the standards set forth in the NJPDES General Permit to
control passage of solids and floatable materials through storm drain inlets (April 2005
municipality installed, April 2006 others).

1.3 Stormwater Management Regulations

On February 2, 2004 the State of New Jersey adopted the new 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 regulations since their inception in 1983 and detail fundamental changes in
the management of stormwater runoff in New Jersey. These rules updated several other
regulations including the Residential Site Improvement Standards (N.J.A.C. 5:21), the
Freshwater Wetland 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.JA.C. 7:15), and the New Jersey Dam
Safety Standards (N.J.A.C. 7:20).

The new Stormwater Management Rules provide a framework and incentives for managing
runoff and resolving nonpoint source pollution impairment on a drainage area basis for new
development, redevelopment and existing developed areas. Additionally, the rules establish a
hierarchy for implementation of stormwater management measures with initial reliance on low
impact site design techniques to maintain natural vegetation and drainage before incorporating
structural Best Management Practices (herein referred to as BMPs). These new rules also
establish runoff control performance standards for groundwater recharge, water quality, and
water quantity, establish special area protection measures for pristine and exceptional value
waters; provide regulatory consistency among local and State regulatory agencies; and provide
safety standards for stormwater management basins.

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. 7:8-4) require that all municipalities within the State of New
Jersey adopt a municipal stormwater management plan. The Tier A General Permit mandates
that this plan be completed no later than 12 months from the effective date of permit
authorization, which is April 1, 2005. Additionally, N.J.A.C. 7:8-4 mandates that stormwater
control ordinances be adopted and implemented for all municipalities in the State 12 months
from the date of adoption of the Stormwater Management Plan.
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2.0

Stormwater Management Plan Goals

Several minimum goals for Tier A municipal stormwater management plans were identified in
the NJDEP Guidance document and include:

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 nonpoint source 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;

Encourage incorporation of Low Impact Development Strategies into new and
future site development plans, to insure nonstructural stormwater management
requirements are met;

Protect public safety through the proper design and operation of stormwater management
basins.

In addition to the minimum goals required by the NJPDES General Permit, as referenced in the
current Master Plan, the following goals and objectives are set forth in this Stormwater
Management Plan for consideration in developing education program and ordinances:

)

2)
3)

4)

To encourage Township actions which will guide the appropriate use and management of
lands within Millstone Township in a manner which will promote the health, safety,
morals and general welfare.

To secure safety from fire, flood, panic and other natural and man-made disasters.
To provide adequate light, air and open space.
To ensure that the development of the Township does not conflict with the development

and general welfare of neighboring municipalities, the county, and the State as a
whole.
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3)

6)

7

8)

9)

10)

11)

12)

13)

14)

To promote the establishment of appropriate rural population densities and concentrations
that will contribute to the well-being of persons, neighborhoods, communities, and
regions and preservation of the environment.

To encourage the appropriate and efficient expenditure of public funds by the
coordination of public development with land use policies.

To provide sufficient space in appropriate locations within the Township for agricultural,
residential, business, office, light industrial uses, public and quasi-public uses, and
open space in a manner which will provide for balanced Township growth and
development and meet public needs.

To encourage the location and design of transportation routes which will promote the free

flow of traffic while discouraging location of such facilities and routes which result in
congestion or blight.

To promote a desirable visual environment through creative development techniques and
good civic design and arrangements such as, but not limited to, the establishment of

scenic corridors which respect the natural beauty and environmental qualities of the
Township.

To promote the conservation of historic sites and districts, open space, energy resources,

and valuable natural resources and to prevent urban sprawl and degradation of the
environment through improper use of land.

To encourage residential clusters that preserve(s) open space and farmland and planned
commercial development that incorporates the best features of design.

To encourage coordination of the various public and private procedures and activities
shaping land development with a view of lessening the cost of such development and
to the most efficient use of land.

To promote the utilization of renewable energy resources.

To promote the maximum practicable recovery and recycling of recyclable materials
from municipal solid waste.
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To achieve the above goals and objectives, this plan outlines specific stormwater design and
performance standards for new development and redevelopment. 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 measures. The plan also outlines safety standards for
stormwater infrastructure to protect public safety.

Floodplain management standards mandated through the National Flood Insurance Program
(NFIP) are beneficial in minimizing the risks to new development. However compliance with
the minimum standards may not protect existing development from the increased risk of flooding
due to new development. This Program encourages local governments to adopt additional
measures beyond the minimums that will reduce local flooding and benefit neighboring and
downstream locales (Code of Federal Regulations, 44 CFR §60.1(d)). Authority is vested in the
local jurisdiction to manage and police actions in their town. This can be accomplished

through stricter application of soil erosion control measures, increased stream bank
setback regulations,

3.0  Municipal Background

The Township of Millstone is located in the heart of central New Jersey, in the western portion
of Monmouth County. It contains approximately 37.4 square miles of land and open water, as
indicated on Figure 1 (Location Map) in Appendix B. Despite
tremendous growth pressure resulting from the suburban expansion
of both the Philadelphia and New York metropolitan area,
Millstone maintains a rural character. Population:10,43)

Millstone Statistics — 2008

Area: 37.4 square miles

The estimated population in 2008 is calculated to be 10,439

(provided by the Monmouth County Planning Board), M“"’;ﬂ':::‘:f{‘i:; S""“"i“
significantly higher that the 5,069 residents reported in the Steven Sieoy
1990 census and the 8,970 residents reported in the 2000 Ray Dilfanian
census. Regional growth and Millstone’s attractive natural Elias Abilhiera
surrounding and bucolic environment continue to attract new

residents.

The Township of Millstone is surrounded by numerous other municipalities situated in
Monroe, Ocean and Monmouth County. Adjacent municipalities include Monroe and East
Windsor (Monree County); Jackson (Ocean County); and Roosevelt, Upper Freehold,
Freehold Township, and Manalapan (Monmouth County), as indicated on Figure 2
(Municipal Boundaries) in Appendix B.

[§]
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The Township is environmentally significant because it is situated on a major drainage divide
which separates the Raritan River Drainage Basin, the Delaware River Drainage Basin, and the
Atlantic Coastal Basin. Other environmentally sensitive features include extensive freshwater
wetlands, prime agricultural soils, steep sloped hills, and exceptional water quality. Maintaining
a balance to preserve these natural and indigenous qualities while providing for planned growth
is one of the greatest challenges facing the community today.

The Millstone Planning Board made significant changes to the Master Plan in September of
2002, many of these protecting the natural resources of the Township, and developed a wide
range of land use ordinances adopted by Township Committee. The various zoning districts in

the Township of Millstone are designated by the Township's land use ordinances, and are
identified as follows:

Millstone Township Zone Districts:

Zone Designation

RU-P Rural Preservation Zone

RU-C Rural Conservation Zone

R-170 Rural Environmental Zone
R-130 Rural Residential Zone

R-80 Rural Residential Zone

R-20 Residential Zone

NC Neighborhood Commercial Zone
HC Highway Commercial Zone
HC-1 Highway Commercial Zone

PCD Planned Commercial Development Zone
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BP Business Park Zone
RC Recreation Camp Zone
FHSC Flood Hazard and Stream Corridor Overlay Zones

The purpose of the FHSC Flood Hazard and Stream Corridor Overlay Zone in
Millstone Township is to improve the management, care and conservation of water
resources; protect significant ecological components of stream corridors, such as
floodplains, woodlands, steep slopes and wildlife and plant life habitats within
stream corridors; prevent flood damage; complement existing State, regional,
County and municipal stream corridor and flood hazard protection and
management regulations and initiatives; coordinate the regulation of development
within stream corridors; reduce the amount of nutrients, sediment, organic matter
pesticides, and other harmful substances that reach watercourses, and subsurface
and surface water bodies; regulate the land use, siting and engineering of
development in stream corridors; conserve natural, scenic, and recreational areas
within and adjacent to streams and water bodies; support the water resource
policies of the New Jersey State Development and Redevelopment Plan; and
advance the purposes of the New Jersey Municipal Land Use Law with particular
regard to those purposes set forth pursuant to N.J.S.A. 40:55D-2a,b,d,i and j.

Existing land use mappings are indicated on Figure 6 (Existing Land Use/Land Cover
Maps) in Appendix B.
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3.1 Natural Resources and Sensitive Areas
3.1.1 Natural and Historic Resources

The Township of Millstone is located within the Coastal Plain Physiographic Province of
New Jersey. The Coastal Plain province is underlain by unconsolidated sediments
including clay, silt, sand and gravel which were deposited as sea level rose and fell
during the end of the Cretaceous Period of the Mesozoic Era and the Tertiary Period of
the Cenozoic Era.

The United States Department of Agriculture Soil Conservation Service has delineated
and mapped the soil types throughout the State, and published a soil survey for each
county. The soil survey for Monmouth County has delineated numerous soil types within
the Township, the major types are designated as follows: Collington Sandy Loam;
Evesboro Sands; Freehold Sandy Loams; Holmdel Sandy Loam; Tinton Loamy Sands;

Sassafras Sandy Loams; Shrewsbury Sandy Loam; Pits Sand and Gravel; and
Humaquepts along the floodplain areas.

Natural and environmental features in the Township have been mapped and are included
in Appendix B as follows: Land Use and Land Cover; Hydrology and HUC 14 Watershed
Map; USGS Quadrangle Map, including topographic contours; Groundwater Recharge
Mapping; Wellhead Protection Area Map.

The Township of Millstone wants to protect its valuable groundwater resources for
current and future residents and businesses. Furthermore, the Township serves as a
recharge area and headwaters for one of the most populous and fastest growing regions in
the State. The Township wants to protect water quantity and quality to meet the needs of
ecological and human receptors further downstream. Township officials understand that
the protection of water quality and quantity is critical to supporting public health and
quality of life. They also understand that protection of these resources is not only critical
for their own citizens but also for other citizens of New Jersey.

The location of existing potable water wells has been evaluated in the Township, and
a mapping of well head protection areas are indicated on Figure 3 (Wellhead
Protection Area Maps) in Appendix B.

The Township of Millstone is also rich in historical heritage. Millstone was founded on
February 28, 1844, and contains two smaller, historic villages, Perrineville and
Clarksburg. The historic preservation plan element of the Master Plan identifies
landmarks of historical, archeological, cultural, scenic, or architectural significance in the
Township.
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Millstone is home to some wonderfully preserved historical features, which have been
published in a ‘Historic Resources Report’ prepared in 1993 by the Millstone
Environmental Commission. An inventory of 68 historic sites is included in the Historic
Preservation Plan Element of the Township Master Plan.

3.1.2 Water Resources

Topographic elevations within Millstone Township range from slightly less than 100 feet
above mean sea level in the northwest corner of the Township along Assunpink Creek, to
almost 380 feet above mean sea level. In comparison to many other areas of the Coastal
Plain, Millstone could be considered unique with a series of low hills and steeper
gradients. Most of the Coastal Plain is gently sloping to nearly level areas, whereas the
Millstone topography is steeper with rounded hilltops.

The watershed hydrology of the Township is provided in a mapping of HUC 14 areas
indicated on Figure 4 (Hydrology and HUC 14 Watershed Map) in Appendix B.

The highest elevation in the Township is Pine Hill which is situated in the east central
area of Millstone, west of Stillhouse Road. Pine Hill is 372 feet above sea level. The
lowest points in Millstone are along the streams around the perimeter of the Township,
with the lowest elevation found on the Assunpink Creek at an elevation of 98 feet.

The headwaters of several major streams originate in Millstone, and flow from the
approximate center of the Township radially in all geographic directions. Streams in the
Township flow into one of five delineated watershed management areas (WMA’s), named
by the New Jersey Department of Environmental Protection as Assiscunk, Crosswicks and
Doctors (WMA 20); the Barnegat Bay (WMA 13); the Lower Raritan, South River and
Lawrence (WMA 9); the Central Delaware (WMA 11); and the Millstone (WMA 10).

The Federal Emergency Management Agency (FEMA) has prepared Flood Insurance
Rate Maps which identify 100 year and 500 year flood hazard areas and are on file with
the Municipal Clerk for public information. These maps help delineate the sensitive
environmental areas which extend along the collector streams and creeks within the
Township. The majority of environmentally sensitive areas occur along the stream runoff
corridors previously identified.

The USGS topographic quadrangle maps for the Township identify nearly all of the
streams flowing from Millstone headwater at high elevations within the watersheds. At
these higher elevations, the drainage area contributing water to the headwaters is likely to
be very small. As a result, impacts within these contributing drainage areas can
significantly alter and degrade water quality and quantity in a stream.
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The New Jersey Surface Water Quality Standards (N.J.A.C. 7:9B) establish the
designated uses to be attained and specify the water quality (criteria) required to
protect the State's waters. Designated uses include potable water, propagation of
fish and wildlife recreation, agricultural and industrial supplies, and navigation.
These are reflected in use classifications assigned to specific waters. The NJDEP has
assigned a special level of protection known as Category One (C1) for a number of
waterways within New Jersey. The C1 designation targets water bodies that provide
drinking water, habitat for endangered and threatened species, and popular
recreational and/or commercial species, such as trout or shellfish. The Category
One designation provides increased protection to water bodies to help prevent water
quality degradation and discourage development where it would impair or destroy
natural resources and environmental quality.

Portions of the Assunpink Creek are classified as C1 including the tributaries within
the boundaries of the Assunpink Wildlife Management Area which is located within
a portion of Millstone Township and within the adjacent Borough of Roosevelt.

Other streams that are located within Millstone Township have a C1 designation
outside of the Township boundary including: Doctors Creek within the Imlaystown
Lake Wildlife Management Area; Manalapan Brook from the tributary at Tennent
along the boundaries of Monmouth Battlefield State Park; and Toms River
including all tributaries within Archer’s Corners outside the boundaries of the

Pinelands Protection Area and within the boundaries of Colliers Mills Wildlife
Management Area.

Additional information regarding Surface Water Quality Standards (SWQS) and
Category One waterways may be obtained at the following NJDEP website
www.nj.gov/dep/dwq/sw.htm or by contacting the Bureau of Water Quality
Standards and Assessment at (609) 777-1753.

The SWQS form the basis for monitoring the degree of impairment of water bodies
and for calculating total maximum daily loads (TMDLs). TMDLs are developed on
a watershed basis to aid watershed management planning efforts. A TMDL
quantifies the amount of a pollutant, known as pollutant loading, a water body can
assimilate without violating the states water quality standards. The allowable load is
allocated to the various sources of the pollutant, such as stormwater and wastewater
discharges, which require a NJPDES permit to discharge, and non point source
which includes stormwater runoff from residential and agricultural areas.
Provisions for future sources may be made within the form of a reserve capacity. An
implementation plan is developed to identify how the various sources will be
reduced to the designated allocations. Implementation strategies may include
improved stormwater treatment plants; adoption of ordinances; reforestation of
stream corridors; retrofitting stormwater systems; and other Best Management
Practices (BMPs). Additional information regarding TMDLs may be obtained at the
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following NJDEP website www.state.nj.us/dep/watershedmgt/tmdl.htm or by
contacting the Division of Watershed Management at (609) 984-0058.

The Federal Clean Water Act mandates that the State submit biennial reports to the
USEPA describing the quality of their waters. The reports include the Statewide
Water Quality Inventory Report entitled "305(b) Report'" which includes the status
of principal waters in terms of overall water quality and support of designated uses,
as well as strategies to maintain and improve water quality and a List of Water
Quality Limited Waters entitled “303(d)” which includes a list of water bodies that
are not achieving water quality standards, despite the implementation of
technology-based effluent limits. The State must prioritize 303(d)-listed water bodies
for Total Maximum Daily Load (TMDL) analyses and identify those high priority

water bodies for which they anticipate establishing TMDLs within the next two
years.

Table No. 1, located in Appendix C of this report includes the New Jersey 303(d) list
of impaired waters within Millstone Township. The complete listing of New Jersey’s
303(d) List of Impaired Waters with Priority Ranking may be viewed at the
following website: www.state.nj.us/dep/wms/bwqsa/docs/2006AppendixB303d.pdf.

Additionally, the Monmouth County Health Department conducts ambient surface
water monitoring at 68 representative sites throughout the county. There are two (2)
testing locations within Millstone Township which provide information on two
water bodies: Millstone River and the Toms River. Table Nos. 2 & 3 located in
Appendix C of this report include the Ambient Surface Water Monitoring for
Streams provided by the Monmouth County Health Department. Additional
information regarding the Monmouth County Health Department water quality
monitoring program can be viewed at the following website:
www.visitmonmouth.com/health/environmental/water/water.htm or by contacting
the Monmouth County Health Department at (732) 431-7456.

3.1.3 Water Supply and Sewerage Facilities

The source of drinking water for Township residents is groundwater. Water is supplied
to these residents from individual wells completed in unconsolidated Coastal Plain
aquifers. The hydrologic characteristics of these aquifers are dependent on the size of the
particles and void space between particles, the interconnection of these void spaces, and
the sorting and layering of particles. These depositional characteristics limit recharge
rates, sustained yields, interference effects, groundwater quality, and contaminant
removal/dilution rates.

All of Millstone Township is designated by the Wastewater Management Plan to be
served by septic systems. However, major portions of the Township have significant on-
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site septic disposal constraints due to the presence of freshwater wetlands, seasonal high
water table, steep slopes and soil conditions.

The Township intends to plan and manage its land use and its future growth and
development so that it can continue to rely upon on-site systems for wastewater
management and water supply. Additional information relating to water supply and
wastewater treatment in Millstone Township is contained in the Utility Service Plan
Element of the Master Plan.

3.1.4 Environmental Resources

At the headwaters of all streams originating within Millstone Township, discharging
groundwater provides the initial surface water flow. Nearly nineteen percent (19%) of
the Township is identified as wetlands, which are sustained by groundwater discharging
to the streams through these headwaters. Some of the streams flowing from Millstone
Township ultimately flow to the Delaware River, whereas others ultimately discharge to
the Atlantic Ocean through the Barnegat Bay or Raritan River system.

The National Wetlands Inventory mapping outlines the approximate boundaries of the
freshwater wetlands are taken from information prepared by the United States
Department of Interior Fish and Wildlife Service. The boundaries are established in
accordance with three parameter requirements of the New Jersey Department of
Environmental Protection, hydrology, soil and vegetation.

Wetland areas are classified as an exceptional resource value when they discharge into
trout production waters or their tributaries, or if they provide a habitat for a threatened or
endangered species. Wetlands are classified as ordinary resource value if they are
isolated, not a surface tributary to inland lakes or ponds, and are more than 50 percent
surrounded by development. Wetlands of intermediate resource value are classified as all
other wetland areas. The significance of the resource value of a wetland area is a
function of the transition area requirements. A transition area of 150 feet is required
around wetlands of exceptional value, whereas an area of 50 feet is required around
wetlands of intermediate value.

Substantial areas of wetlands are still privately owned throughout the Township. These
vital areas are crucial to maintaining bio-diversity within our region. While current State
regulations limit disturbance of wetland areas, we still see encroachment into these
environmentally sensitive areas. Efforts should be considered to further protect these
areas from disturbance, inclusive of the following recommended control measures:

e Require conservation easements along wetland buffer line. (Millstone
generally does this now)
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Require conservation markers to be installed along easement to refrain
homeowners from encroaching into wetland and/or buffer areas. This is
currently a requirement in Millstone for new development.

Provide a NJDEP Wetland Map including property lot lines to the
municipality. Educate Township employees in the zoning and building
departments to refer to the wetland map to determine if wetlands are
located in the vicinity of a property proposing any construction, including
decks, sheds, garages, etc. If wetlands are in the vicinity of the property,
require a Letter of Interpretation prior to issuance of a permit. (Millstone
Zoning Department does have this wetland mapping and does checks on all
applications).

Require an expanded transition area on wetlands.

Require a buffer from the NJDEP imposed wetland buffer for construction
activity on all proposed building sites.

Restrict tree clearing in wetland and/or buffer areas to dead, diseased or
hazard trees only.

3.1.5 Open Space Areas (Sensitive Areas)

The Township of Millstone is committed to preserving its important open space, farms,
and natural features. Although the Township has grown and developed, it retains a rural
landscape of streams, rivers, farms and woodland. Some of the underdeveloped portions
of the Township remain heavily wooded, holding substantial populations of wildlife. A
few of these areas contain steep and fragile slopes. These areas are of vital importance

for protection, particularly due to the potential for erosion once disturbed, and the
potential impact on surface water quality and flooding.

The Township has established an open space trust fund that can be applied to State and

County funding available through the Garden State Preservation Trust to preserve a
maximum of the remaining open space, farms, and natural features in Millstone.

Millstone Township has been approved under the Green Acres Planning Incentive (PI)
Program for funding to cover up to 50% of the Township cost to preserve lands identified
in the Township plan for open space and recreational use. The Millstone Township Open

Space, Recreation, Conservation, and Farmland Preservation Plan is an important
element of the municipal Master Plan. Presently, over 526 acres have been

permanently preserved, and more preservation is anticipated in the future. This plan
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will guide the Township effort to preserve open space and farms, develop parks, and
coordinate State and County open space preservation activities.

There are 2,674 acres within Millstone Township, or 11.4% of the Township land area,
owned by the State, County and Township and permanently dedicated and preserved as
open space, parks or outdoor recreation areas. The Township has preserved 463 acres of
this land as municipal open space.

A significant area of the Township, roughly 11,000 acres or 46% of the land area,
continues to be farmed. Farming contributes to the economic base of the Township and
is essential to the open rural landscape that characterizes much of the community. To
maintain this rural environment, the Township needs to preserve as much farmland as
possible, through County and State farmland preservation programs.

The Township has had an excellent relationship with the New Jersey Green Acres
Program. Millstone has successfully implemented several grants and loans from Green
Acres, benefiting the preservation of both open space and recreational facilities. It is our
expectation that such relationships and support will continue.

3.2 Existing Stormwater Infrastructure

The existing municipal infrastructure consists of various types, sizes and lengths of storm
drainage facilities. These facilities are being cataloged and mapped on a municipal aerial
database. The maps will represent an accurate location of all existing infrastructure,
inclusive of drainage inlets and manholes, pipe type and length. We anticipate

continuing this program to include the mapping of outfall locations and sizes directing
stormwater runoff into our receiving waters.

The Township of Millstone promotes an annual maintenance schedule including
implementation of capital improvement projects and upgrading storm drainage facilities.
In addition, the Township will be implementing regulations to insure compliance with the
Stormwater Management Rules of the State of New Jersey for all proposed roadway
improvement and storm drainage improvement projects undertaken in the Township.

The Township of Millstone would like to acknowledge a report utilized in the
presentation of some of the technical data contained in the Natural Resource and
Sensitive Areas section of this Stormwater Management Plan. The report is entitled
“Evaluation of Groundwater Resources of Millstone Township, Monmouth County, New

Jersey.” It is dated October 24, 2003 and prepared by M? Associates, Inc. of Hampton,
New Jersey.
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4.0  Design and Performance Standards

The design and performance standards for stormwater management measures for the
Township of Millstone include those presented in N.J.A.C. 7:8-5 and regulatory
compliance will be required for all projects classified as 'major development' disturbing
one or more acres or increasing impervious surface by Y acres or more.

4.1  Design Standards

Stormwater management measures for major development shall be designed to meet the
following standards, as required under N.J.A.C. 7:8-5:

e Erosion control — all proposed land disturbance must follow the Standards for
Soil Erosion and Sediment Control in New Jersey;

e Groundwater recharge — all major development projects that are considered new
construction must maintain 100% of the pre-developed groundwater recharge
under post-developed conditions or demonstrate that the increase of runoff from
pre- to post- for the 2-year, 24-hour Natural Resources Conservation Service
(NRCS) Type III storm (consistent with the most recent Technical Paper 40
release or replacement) is infiltrated. Non-structural groundwater recharge
measures will be a focus of design;

e Stormwater runoff quantity — all major development projects must demonstrate
compliance with one of the following: peak runoff flow rate mitigation, runoff
volume mitigation, or hydrograph mitigation; and

e Stormwater runoff quality standards — all major development projects must
demonstrate a minimum 80% Total Suspended Solids (TSS) removal rate.

4.1.1 Exemption/Waiver Criteria from Design Standards

It is important to note that several types of major development projects are exempt from
some or all of the requirements identified above or for which a waiver from strict
compliance with the above requirements can be obtained. These include the following:

Redevelopment projects are exempt from the groundwater recharge standards provided
that the redevelopment involves disturbance only of previously disturbed areas.
Additionally, a 50% TSS removal rate is required for proposed redevelopment projects
involving only existing areas of impervious cover. Groundwater recharge requirements
do not apply to projects subject to stormwater from areas of high pollutant loading and
industrial stormwater exposed to “source material.”
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Additionally, the following linear development projects are exempt from the groundwater
recharge, stormwater runoff quantity, and stormwater runoff quality requirements;

1. The construction of an underground utility line provided that the disturbed areas
are revegetated upon completion;

2. The construction of an aboveground utility line provided that the existing
conditions are maintained to the maximum extent practicable; and

3. The construction of a public pedestrian access, such as a sidewalk or trail with a

maximum width of 14 feet, provided that the access is made of permeable
material.

It must be emphasized that utility work, although not subject to certain regulations, must
be sensitive to negative impacts on natural resources and water quality.

A waiver from strict compliance from the groundwater recharge, stormwater runoff
quantity, and stormwater runoff quality requirements may be obtained for the
enlargement of an existing public roadway or railroad, or the construction or enlargement
of a public pedestrian access, provided that all of the following conditions are met:

1. The applicant demonstrates that there is a public need for the project that cannot
be accomplished by any other means;

2. The applicant demonstrates through an alternatives analysis, that through the use
of nonstructural and structural stormwater management strategies and measures,
the option selected complies with the above requirements to the maximum extent
practicable;

3. The applicant demonstrates that, in order to meet the requirements above, existing
structures currently in use, such as homes and buildings would need to be
condemned; and

4. The applicant demonstrates that he/she does not own or have rights to areas that

would provide opportunities to mitigate for the requirements above that are not
achievable on-site.

Additionally, it is important to note that applicants that cannot meet one or more of the
design requirements identified above can complete a project by providing a Mitigation
Plan as identified in this plan with prior approval from the Township.

4.1.2 Groundwater Recharge

The minimum design and performance standards for groundwater recharge require that
the applicant either demonstrate through hydrologic and hydraulic analysis that the site
and its stormwater management measures maintain 100 percent of the average annual
pre-construction groundwater recharge volume for the site; 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. Groundwater
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recharge is prohibited from sites with high pollutant loading or industrial stormwater
exposed to “source material.” Groundwater recharge is prohibited for these properties and
all future identified contaminated properties in accordance with N.J.A.C. 7:8-5.4(a).
Adjacent properties also must consider the proximity of contaminated material.
Groundwater recharge rates calculated for the Township of Millstones are provided
in a mapping indicated on Figure 5 (Groundwater Recharge Map) in Appendix B.

All groundwater recharge analyses must be conducted using the New Jersey Groundwater
Recharge Spreadsheet available through the New Jersey Stormwater Best Management
Practices Manual (herein referred to as the BMP Manual, online at
www.njstormwater.org). The professional engineer (or qualified hydrogeologist or
geologist) shall assess the impacts on the groundwater table and design the site so as to
avoid adverse hydrogeologic impacts. There are several potential adverse hydrogeologic
impacts, including, but not limited to, exacerbating a naturally or seasonally high water
table so as to cause surficial ponding, flooding of basements, or interference with the
proper operation of subsurface sewage disposal systems and other subsurface structures
in the vicinity or down gradient of the groundwater recharge area.

For all structural and nonstructural infiltration measures, it is necessary to determine soil
characteristics, the permeability (hydraulic conductivity) of the underlying soils and
bedrock (where bedrock is shallow), and depth to groundwater on a subject property prior
to designing infiltration measures. The applicant’s professional must demonstrate the
hydraulic viability of any proposed structural groundwater recharge measure through
hydraulic testing. In order to meet the requirements for groundwater recharge, the
applicant is strongly encouraged to design nonstructural stormwater BMPs identified in
this plan wherever feasible. Should nonstructural measures not satisfy the full
groundwater recharge requirements, alternatively or in combination with the

nonstructural measures, the applicant can utilize the structural techniques described in
this plan.

4.1.3 Stormwater Runoff Quantity

For all options identified below, the applicant must establish Point(s) of Analysis
(POA’s) based on natural watershed divisions on the subject site in accordance with
Section 5 of the BMP Manual. These POA’s must then be analyzed under pre- and post-
construction conditions as discussed below. In order to control stormwater runoff
quantity impacts, the design engineer shall complete one of the following:

1. Hydrograph Mitigation - demonstrate through hydrologic and hydraulic analysis
that for stormwater leaving the site, post-construction runoff hydrographs for the
2, 10, and 100-year storm events do not exceed, at any point in time, the pre-
construction runoff hydrographs for the same storm events;

2. Runoff Volume Mitigation - demonstrate through hydrologic and hydraulic
analysis that there is no increase, as compared to the pre-construction condition,
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in the peak runoff rates of stormwater leaving the site for the 2, 10, and 100-year
storm events and that the increased volume or change in timing of stormwater
runoff will not increase flood damage at or downstream of the site. This analysis
shall include the analysis of impacts of existing land uses and projected land uses
assuming full development under existing zoning and land use ordinances in the
drainage area;

3. Peak Runoff Flow Rate Mitigation - design stormwater management measures so
that the post-construction peak runoff rates for the 2, 10 and 100-year storm
events are 50, 75 and 80 percent, respectively, of the pre-construction peak runoff
rates. The percentages apply only to the post-construction stormwater runoff that
is attributable to the portion of the site on which the proposed development or
project is to be constructed under all phases of the project.

Any application for a new agricultural development that meets the definition of major
development shall be submitted to the Freehold Soil Conservation District for review and
approval in accordance with the requirements of this section and the Standards for Soil
Erosion and Sediment Control in New Jersey for stormwater runoff quantity and erosion
control.

Stormwater runoff shall be calculated in accordance with the following:

1. The United States Department of Agriculture (USDA) NRCS methodology,
including the NRCS Runoff Equation and Dimensionless Unit Hydrograph, as
described in Section 4 of the National Engineering Handbook (NEH-4), dated
July 2002, last updated September 8, 2004, and incorporated herein by reference
as amended and supplemented (refer to the National Weather Service:
http://hdsc.nws.noaa.gov/hdsc/pfds/ for the rainfall frequency data). This
methodology is additionally described in Technical Release 55 - Urban
Hydrology for Small Watersheds (TR-55), dated June1986, incorporated herein
by reference as amended and supplemented; or

2. The Rational Method for peak flow and the Modified Rational Method for
hydrograph computations. The rational and modified rational methods are
described in “Appendix A-9 Modified Rational Method” in the Standards for Soil
Erosion and Sediment Control in New Jersey. Refer to the National Weather
Service: http://hdsc.nws.noaa.gov/hdsc/pfds/ for the IDF curves

FFor the purpose of calculating runoff coefficients, there is a presumption that the pre-
construction condition of a site is a wooded land use with good hydrologic condition.
Alternatively, a runoff coefficient or a groundwater recharge land cover for an existing
condition may be used on all or a portion of the site if the design engineer verifies that the
hydrologic condition has existed on the site or portion of the site for at least five (5) years
without interruption prior to the time of application. If more than one land cover has
existed on the site during the five years immediately prior to the time of application, the
land cover with the lowest runoff potential shall be used for the computations. In
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addition, there is the presumption that the site is in good hydrologic condition (if the land
use type is pasture, lawn, or park), with good cover (if the land use type is woods), or
with good hydrologic condition and conservation treatment (if the land use type is
cultivation.)

When computing pre-construction stormwater runoff, the design engineer shall account
for all significant land features and structures, such as ponds, wetlands, depressions,
hedgerows, or culverts that may reduce pre-construction stormwater runoff rates and
volumes. Additionally, when computing stormwater runoff from all design storms, the
design engineer shall consider the relative stormwater runoff rates and/or volumes of
pervious and impervious surfaces separately to accurately compute the rates and volume
of stormwater runoff from the site. To calculate runoff from unconnected impervious
cover, urban impervious area modifications as described in the NRCS Technical Release-
55, Urban Hydrology for Small Watersheds or other methods described in the BMP
Manual may be employed. If the invert of the outlet structure of a stormwater
management measure is below the Flood Hazard Design Flood elevation, the design
engineer shall take into account the effects of tailwater in the design of structural
stormwater management measures.

Runoff quantity can be controlled using both nonstructural and structural BMPs as
discussed in this plan. For design guidance on the various BMPs to satisfy the
requirements of this plan, the applicant’s professionals should refer to the BMP Manual.

4.1.4 Stormwater Runoff Quality

Per the State of New Jersey regulations, stormwater management measures shall be
required for water quality control if one-quarter acre of impervious surface is being
proposed on a major development project. Stormwater management measures shall be
designed to reduce the post-construction load of Total Suspended Solids 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. The water quality design
storm is 1.25 inches of rainfall in two hours. Water quality calculations shall take into
account the distribution of rain from the water quality design storm, as reflected in this
plan. The calculation of the volume of runoff may take into account the implementation
of non-structural and structural stormwater management measures. The requirement to
reduce TSS does not apply to any stormwater runoff in a discharge regulated under a
numeric effluent limitation for TSS imposed under the New Jersey Pollutant Discharge
Elimination System (NJPDES) rules, N.J.A.C. 7:14A, or in a discharge specifically
exempt under a NJPDES permit from this requirement.

For purposes of TSS reduction calculations, this plan presents the presumed removal
rates for certain BMPs designed in accordance with the New Jersey Stormwater Best
Management Practices Manual. Alternative removal rates and calculation methods may
be considered if the design engineer provides documentation demonstrating the capability
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of the alternative rates and methods to the Township Engineer. A copy of any Township
approved alternative rate or method of calculating the removal rate shall be provided to
NJDEP as required under N.J.A.C. 7:8-5.5.

If more than one BMP in series is necessary to achieve the required 80 percent TSS

reduction requirement, the applicant shall utilize the following formula to calculate TSS
reduction:

R=A+B - (A x B)/ 100 where

R = total TSS percent load removal from application of both BMPs, and
A = the TSS percent removal rate applicable to the first BMP

B = the TSS percent removal rate applicable to the second BMP

If there is more than one onsite drainage area, the 80 percent TSS removal rate shall
apply to each drainage area, unless the runoff from the sub-areas converge onsite.
Stormwater management measures shall also be designed to reduce, to the maximum
extent feasible, the post-construction stormwater runoff nutrient load from the developed
site generated during the water quality design storm. In achieving a reduction of nutrients
to the maximum extent feasible, the design of the site shall include nonstructural

strategies and structural measures that optimize nutrient removal while still achieving the
performance standards identified above.

Special water resource protection areas are mandated for all Category One watercourses
in the State identified on either USGS or Soil Survey maps and perennial or intermittent
streams that drain into these watercourses. These areas shall be established for the
protection of water quality, aesthetic value, exceptional ecological significance,
exceptional recreational significance, exceptional water supply significance, and
exceptional fisheries significance of those established Category One waters. A Stream
Corridor Protection Plan is proposed in order to better enforce these requirements. The
requirements for these areas are as follows:

1. All major development projects shall preserve and maintain a 300-foot
special water resource protection area on each side of the waterway,
measured perpendicular to the waterway from the top of bank outwards, or
from the centerline of the waterway where the bank is not defined,
consisting of existing vegetation or vegetation allowed to follow natural
succession is provided.

2. Encroachment within a designated 300-foot special water resource
protection area shall only be allowed where previous development or
disturbance has occurred (for example, active agricultural use, parking
area or maintained lawn area). The encroachment will only be allowed
where sufficient documentation has been provided to ensure that the
functional value and overall condition of the special water resource
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protection area will be maintained. In no case shall the remaining special
water resource protection area be reduced to less than 150 feet as
measured perpendicular to the top of bank of the waterway or centerline of
the waterway where the bank is undefined. NJDEP will review all
encroachments proposed under this item.

3. All stormwater must be discharged outside of the special water resource
protection area and must comply with the Standard For Off-Site Stability
in the “Standards for Soil Erosion and Sediment Control in New Jersey.”
[t is important to note that stormwater can sheet flow through the special
water resource protection area.

4. If stormwater discharged outside of the special water resource protection
area cannot comply with the Standard For Off-Site Stability in the
“Standards for Soil Erosion and Sediment Control in New Jersey,” then
stabilization measures may be placed within the special water resource
protection area, provided that these stabilization measures are not placed
within 150 feet of the waterway. Additionally, the stormwater discharged
must achieve a 95 percent TSS post construction removal rate and
temperature must be addressed to ensure no impact on the receiving
stream. A conceptual project design meeting shall be held with NJDEP
and Freehold Soil Conservation District staff to identify necessary
stabilization measures.

Specific recommendations for water quality compliance are included in this plan. For
detailed design guidance for the BMPs mentioned, refer to the BMP Manual.

4.2 Performance Standards

In order to ensure proper operation of all structural and nonstructural stormwater
management measures, the Township shall require that all projects considered major
development incorporate maintenance plans for proposed stormwater management
measures. These plans are essential to the long-term functionality of structural best
management practices. All nonstructural BMPs must also be properly maintained to
ensure long-term functionality. All maintenance plans shall contain specific preventative
maintenance tasks and schedules; cost estimates, including estimated cost of sediment,
debris, or trash removal; and the name, address, and telephone number of the person or
persons responsible for preventative and corrective maintenance (including replacement).
Preventative and corrective maintenance shall be performed to maintain the function of
the stormwater management measure, including repairs or replacement to the structure;
removal of sediment, debris, or trash; restoration of eroded areas; snow and ice removal;
fence repair or replacement; restoration of vegetation; and repair or replacement of
nonvegetated linings. Specific maintenance guidelines for structural stormwater
management measures are available in the NJDEP BMP Manual.
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If a person other than the developer (for example, a public agency or homeowners’
association) is responsible for maintenance, the plan shall include documentation of such
person’s agreement to assume this responsibility, or of the developer’s obligation to
dedicate a stormwater management facility to that person or entity. In no instance shall
the responsibility for maintenance be assigned or transferred to the owner of an
individual property in a residential development or project, unless the owner owns the
entire residential development or project. If the person responsible for maintenance
identified above is not a public agency, the maintenance plan and any future revisions
shall be recorded upon the deed of record for each property on which the maintenance
described in the maintenance plan must be undertaken.

The person or entity responsible for maintenance (herein referred to as the responsible
party) shall maintain a detailed log of all preventative and corrective maintenance for the
structural stormwater management measures incorporated into the design of the
development, including a record of all inspections and copies of all maintenance-related
work orders. Additionally, the responsible party shall evaluate the effectiveness of the
maintenance plan at least once per year and adjust the plan and the deed as needed. All
maintenance records and the maintenance plan shall be retained by the responsible party
and made available, upon request by any public entity with administrative, health,
environmental or safety authority over the site. Nothing in this section shall preclude the
Township of Millstone from requiring the posting of a performance or maintenance
guarantee in accordance with N.J.S.A. 40:55D-53.

During construction for all major development projects, Township inspectors will be
onsite to observe the construction of the project to ensure that the stormwater
management measures are constructed and function as designed. After construction, the
Township will regularly follow up with the person responsible for maintenance of the
stormwater management structures associated with all major development projects.

As previously indicated, each year the Township is responsible to submit an Annual
Certification Form to NJDEP for their approval. This form requires that the Township
certify that all stormwater management facilities are being properly operated and
maintained. To ensure this, Millstone will require that all responsible parties submit
annual statements documenting the operation and maintenance of their facilities. This
will assist the Township in completing the Annual Certification Form as well as provide
documentation of all operations and maintenance not conducted by Township personnel
on stormwater management facilities. Should the responsible parties not submit annual
statement, the Township will assume responsibility for assessing the condition of the
stormwater facilities and penalties may be assigned for noncompliance.
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5.0 Stormwater Runoff Best Management Practices (BMPs)

It should be 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.

5.1 Nonstructural BMPs/ Low Impact Development (LID)

With the increasing emphasis on nonpoint source pollution and concerns over the
environmental impacts of land development, it has become necessary to develop effective
alternatives to the centralized conveyance and treatment strategy that has been the basis
for much of the historical stormwater management systems and programs in the State.
New strategies must be developed to minimize and even prevent adverse stormwater
runoff impacts from occurring and then to provide necessary treatment closer to the
origin of those impacts. Such strategies, known collectively as Low Impact Development
or LID, seek to reduce and/or prevent adverse runoff impacts through sound site planning
and both nonstructural and structural techniques that preserve or closely mimic the site’s
natural or pre-developed hydrologic response to precipitation. Rather than responding to
the rainfall-runoff process like centralized structural facilities, low impact development
techniques interact with the process, controlling stormwater runoff and pollutants closer
to the source and providing site design measures that can significantly reduce the overall
impact of land development on stormwater runoff.

Any land area used as a non-structural stormwater management measure in a project
classified as a major development as defined herein, and utilized to meet the above
identified design standards shall be dedicated to the Township of Millstone, Monmouth
County, or the State, subjected to a conservation restriction filed with the County Clerk's
office, or subject to NJDEP approved or equivalent restriction that ensures that measure
or an equivalent stormwater management measure approved by the reviewing agency is
maintained in perpetuity. Additionally, in general, all proposed stormwater management
measures must avoid creating concentrated stormwater runoff flows on habitat for
threatened and endangered species as documented in the NJDEP’s Landscape Project or
Natural Heritage Database.

To the maximum extent practicable, the design standards identified in this plan shall be
met by incorporating nonstructural stormwater management strategies into the design.
The New Jersey Nonstructural Stormwater Management Strategies Point System
(NSPS) provides a tool to assist planners, designers and regulators in determining
that the strategies have been used to the “maximum extent practicable” at a major
development as required by the Rules. If the NSPS fails to demonstrate such
compliance, results shall not be used to disapprove any permit application. Instead,
the applicant will be required to demonstrate compliance through other means.
This includes the Low Impact Development (LID) Checklist contained in Appendix
A of the New Jersey Stormwater Best Management Practices Manual.
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In accordance with the Stormwater Management Rules, nonstructural stormwater
management strategies incorporated into site design shall:
1. Protect areas that provide water quality benefits and areas particularly susceptible
to erosion and sediment loss;
2. Minimize impervious surfaces and break up or disconnect the flow of runoff over
impervious surfaces;
Maximize the protection of natural drainage features and vegetation;
4. Minimize the decrease in the "time of concentration" from pre-construction to
post-construction.
Minimize land disturbance including clearing and grading;
Minimize soil compaction;
Provide low-maintenance landscaping that encourages precipitation retention and
planting of native vegetation and minimizes the use of lawns, fertilizers and
pesticides;
8. Provide vegetated open-channel conveyance systems discharging into and through
stable vegetated areas; and
9. 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. These source controls include, but are not limited to:

[F5]

=@

i Site design features that help to prevent accumulation of trash and
debris in drainage systems;
ii. Site design features that help to prevent and/or contain spills or other

harmful accumulations of pollutants at industrial or commercial
developments; and

iii. When establishing vegetation after land disturbance, applying fertilizer
in accordance with the requirements established under the Standards
Jor Soil Erosion and Sediment Control in New Jersey.

While the nonstructural stormwater management strategies listed above represent a wide
range of both objectives and practices, the following strategies can be directly addressed

through the use of specific nonstructural LID-BMPs that can be grouped into four general
categories:

Vegetation and Landscaping;
Minimizing Site Disturbance;
Impervious Area Management; and
Time of Concentration Modifications.

Information on the specific nonstructural LID-BMPs recommended for each of these is
presented below. Prior to utilizing any of the specific nonstructural LID-BMPs,
applicants are urged to review the land development regulations of the municipality
and/or agency from which they are seeking development approval. Engineers and site
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designers should recognize the importance of accurately computing existing or pre-
developed runoff at a land development site. While this is an important computation at all
development sites, it is particular important at those sites where nonstructural LID-BMPs
will be utilized. This is because, to a large degree, these nonstructural measures will
utilize and/or mimic the pre-developed site’s rainfall-runoff response. As such, accurate
computation of pre-developed hydrologic conditions is vital to successful LID-BMP use.
It is recommended that engineers and site designers consult with regulatory entities, such
as the State, municipality, or local soil conservation district, regarding pre-developed
hydrologic conditions. A pre-design meeting with the Township Engineer or attendance
at the Planning Board in concept stage may help to refine concepts before final design.

5.1.1 Vegetation and Landscaping Techniques

The following vegetation and landscaping nonstructural measures should be considered
in land development proposed within the Township.

e Preservation of existing natural vegetated areas

This should be considered throughout the design of a land development. There are
several areas with significant hydrologic functions including forested areas,
riparian corridors, and threatened and endangered species habitat that have been
identified within the Township limits. Close attention should be placed on the
preservation of natural vegetation in these areas in particular. The maintenance
responsibilities for this technique are minimal in that the area should be placed in
an easement or deed restricted to ensure that the natural vegetation is not
removed.

e Native ground cover

Areas covered with turf grass typically generate more runoff pollution than other
types of vegetation. This is especially true when comparing grass areas with
naturally wooded areas or forests. Therefore, the amount of lawns and other grass
areas at land development sites should be minimized. Instead, alternative
vegetation, particularly native plants, should be used to revegetate disturbed site
areas. Native ground cover can create infiltration characteristics similar to those
of natural areas. Naturally wooded areas or forests should also be restored or
reestablished at land development sites where opportunity exists. The use of
native plants decreases maintenance in the form of reduced mowing frequency
and reduced use of fertilizers, when compared to turf grass.
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Vegetative Filters/Buffers

Native ground cover can provide a vegetated buffer to help filter stormwater
runoff and provide locations for runoff from impervious areas to infiltrate. Water
flowing as sheet flow across a vegetated area is slowed and filtered prior to
infiltrating into the soil. Dense vegetative cover, long flow path lengths, and low
surface slopes provide the most effective vegetated filters. Vegetative filters and
buffers can be created by preserving existing vegetated areas over which runoff
will flow or by planting new vegetation. Vegetative filters located immediately
downstream of impervious surfaces such as roadways and parking lots can
achieve pollutant removal, groundwater recharge, and runoff volume reduction.
Vegetated buffers adjacent to streams, creeks, and other waterways and water
bodies can also help mitigate thermal runoff impacts, maintain stream base flow,
provide wildlife habitat, and increase site aesthetics. When upland woods are
retained in their natural state, they break the force of falling rain. This prevents
the soil from washing away and being carried into streams, wetlands, and potable
water supply reservoirs. Wooded hillsides are especially critical in this regard.
Removal of ground cover and topsoil during and after construction on steep
slopes accelerates runoff and resulting erosion, impacting waters below.

The use of vegetative filters decreases the quantity of and therefore the
maintenance and inspection requirements for structures such as curbs, stormwater
collection systems — pipes, inlets, outfalls, etc. Vegetative filters should be
cleaned out after large rainfall events and at least once (1) per year.

5.1.2  Minimizing Site Disturbance

Minimizing land disturbance

Minimizing land disturbance at a development site is a nonstructural LID-BMP
that can be used during all phases of a land development project. Additionally,
minimizing land disturbance can help reduce post-development site runoff
volumes and pollutant loads and maintain existing groundwater recharge rates and
other hydrologic characteristics by preserving existing site areas. Minimum
disturbance begins during the project’s planning and design phases by fitting the
development into the terrain, as opposed to changing the terrain to fit the
development. Roadway and building patterns that match the existing land forms
and limit the amount of required clearing and grading should be chosen. The
applicant will ensure compliance by including these requirements in soil erosion
and sediment control plans, construction plans, and contract documents.
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5.1.3 Impervious Area Management

Reductions in impervious area translate into more surface storage, infiltration and
groundwater recharge, less stormwater runoff, and reduced storm sewer construction,
maintenance, and repair costs. It is important to note that all reductions in the amount and
dimensions of impervious surfaces at a land development site must also recognize safety
and the level of use of the impervious surfaces. The following impervious area

management techniques may be considered for major development projects proposed
within the Township.

e Minimizing parking area and driveways

Parking area and driveway requirements are mandated by the Township Land
Development Ordinances and, in the case of residential areas, the RSIS. The
RSIS provides flexibility in selecting parking and driveway size, provided that
supporting local data is available. A mix of residential and nonresidential uses at
a development site can share parking areas, thereby reducing the total parking
area and impervious cover.

¢ Unconnected impervious areas

This technique includes impervious surfaces that are not directly connected to a
site’s drainage system. Instead, runoff from an unconnected impervious area is
allowed to sheet flow from the impervious area across a downstream pervious
surface, where it has the opportunity to re-infiltrate into the soil, thereby reducing
the total runoff volume. In most circumstances, impervious areas can be
considered unconnected under the following conditions:

1. All runoff from the unconnected impervious area must be sheet flow.
Upon entering the downstream pervious area, all runoff must remain as
sheet flow.

3. Flow from the impervious surface must enter the downstream pervious
area as sheet flow or, in the case of roofs, from downspouts equipped with
elongated splash pads, level spreaders, or dispersion trenches that reduce
flow velocity and induce sheet flow in the downstream pervious area.

4. All discharges onto the downstream pervious surfaces must be stable and
non-erosive.

5. The shape, slope, and vegetated cover in the downstream pervious area
must be sufficient to maintain sheet flow throughout it length. Maximum
slope of the downstream pervious area is 8 percent.

6. The maximum roof area that can be drained by a single downspout is 600
square feet.
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e Vegetated Roofs

Vegetated roofs, also known as green roofs, are an innovative way to reduce
impervious surfaces at development sites. A vegetated or green roof consists of a
lightweight vegetated planting bed that is installed on a new or existing roof.
Vegetated roofs can be implemented using specialized commercial products. It is
important to note that the structural integrity of the roof must be taken into
consideration when designing a green roof. The Township Building Code
Officials must be consulted prior to use of this technique. Except for periodic
limited or as needed fertilization and watering, a meadow-like planting of
perennial plants can require minimal maintenance.

5.1.4 Time of Concentration (Tc) Modifications

Changes in peak flow result from changes in the Time of Concentration (Tc¢) from
drainage areas, with longer times yielding smaller peak runoff rates and shorter times
causing greater ones. Site factors that affect drainage area time of concentration include
precipitation, flow length, flow regime, surface roughness, channel shape, and slope.
Typically, land development modifies most of these factors in ways that cause the time of
concentration of a drainage area to be shorter (and, therefore the peak runoff rates to be
greater) after development than prior to development. However, during site design, it
may be possible to minimize this decrease in time of concentration by controlling the

various site factors that affect it. Considerations may be given for the factors presented
below.

e Surface roughness changes

Based upon hydraulic theory, surface roughness coefficients used in sheet flow
computations are based on the land cover of a drainage area, with areas of dense
vegetation having generally higher coefficients (and longer times of
concentration) than smoother surfaces such as paved or grassed areas. Site
designers should preserve existing native vegetation or use native plants with
varied topography to restore disturbed areas as discussed above in order to
increase surface roughness and time of concentration, and consequently reduce
the peak flows from a drainage area.

e Slope reduction

Ground slope is an important factor in determining drainage area time of
concentration and peak discharge. Reducing slopes in graded areas can help
minimize Tc reductions and peak flow increases. In addition, terraces and
reduced slope channels with grade breaks can be constructed on a sloping area to
provide additional travel time. Terraces can also be used to redirect runoff to
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Di2

flow along rather than across the slope, decreasing the slope and increasing the
flow length and, subsequently, the time of concentration. Care should also be
taken to ensure that the grading of vegetated areas is sufficient to allow for
positive drainage as required by local or state regulations, particularly adjacent to
buildings and other structures.

Vegetated conveyance

The use of vegetated conveyance measures such as channels and swales can
increase the surface roughness along the Tc flow path and increase the overall Tc.
In addition, vegetated channels can provide opportunities for runoff treatment,
runoff infiltration, and evapotranspiration. In designing vegetated conveyance
measures, care should be taken to protect transitions to and from culverts from
erosion caused by flow acceleration and turbulence. The vegetation must be
tolerant of the hydrologic regime associated with the channel.

Structural Best Management Practices

As mentioned previously, wherever possible, all major development projects proposed in
the Township should utilize nonstructural stormwater management measures to meet the
requirements of the Stormwater Management Rules. When structural measures are
required, the following standards apply:

L

Structural stormwater management measures shall be designed to take into
account the existing site conditions, including environmentally critical areas;
wetlands; flood-prone areas; slopes; depth to seasonal high water table; soil type,
permeability and texture; and drainage area and drainage patterns.

Structural stormwater management measures shall be designed to minimize
maintenance, facilitate maintenance and repairs, and ensure proper functioning.
Structural stormwater management measures shall be designed, constructed, and
installed to be strong, durable, and corrosion resistant.

Stormwater management basins shall be designed to meet the minimum safety
standards for stormwater management basins at N.J.A.C. 7:8-6 and as identified
below.

Stormwater management measure guidelines are available in the BMP Manual
and as described below. Other stormwater management measures may be utilized
provided the design engineer demonstrates that the proposed measure and its
design will accomplish the required water quantity, ground water recharge and
water quality design and performance standards established by this subsection.
For all future proposed structural stormwater management measures, the
Township Engineer and director of public works must evaluate the ability to clean
out the selected structural BMP(s); the expense of replacement equipment, safety,
and training for the BMP(s); and the ease of access to maintain the structure(s).
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The types of structural BMPs are identified in the BMP Manual; however, this plan
details the recommended structural BMPs for use specifically in Millstone. These
include the following:

e Bioretention system

A bioretention system consists of a soil bed planted with native vegetation located
above an underdrained sand layer. It can be configured as either a bioretention
basin or a bioretention swale. Stormwater runoff entering the bioretention system
is filtered first through the vegetation and then the sand/soil mixture before being
conveyed downstream by the underdrain system. Runoff storage depths above the
planting bed surface are typically shallow. The adopted TSS removal rate for
bioretention systems is 90 percent. Bioretention systems can be used to filter
runoff from both residential and nonresidential developments. Effective
bioretention system performance requires regular and effective maintenance.

e (Constructed stormwater wetland

Constructed stormwater wetlands are designed to maximize the removal of
pollutants from stormwater runoff through settling and both uptake and filtering
by vegetation. Constructed stormwater wetlands temporarily store runoff in
relatively shallow pools that support conditions suitable for the growth of wetland
plants. The adopted TSS removal rate for constructed stormwater wetlands is
90 percent. Constructed stormwater wetlands are used to remove a wide range of
stormwater pollutants from land development sites as well as provide wildlife
habitat and aesthetic features. The minimum drainage area to a constructed
stormwater wetland is 10 acres to 25 acres, depending on the type of wetland.
Constructed stormwater wetlands should not be located within natural wetland
areas, since they will typically not have the same full range of ecological
functions. It is important to note that a constructed stormwater wetland must be
able to maintain its permanent pool level. Effective constructed stormwater
wetland performance requires regular and effective maintenance.

e Drywell

A dry well is a subsurface storage facility that receives and temporarily stores
stormwater runoff from roofs of structures. Discharge of this stored runoff from a
dry well occurs through infiltration into the surrounding soils. A dry well may be
either a structural chamber and/or an excavated pit filled with aggregate. Due to
the relatively low level of expected pollutants in roof runoff, a dry well cannot be
used to directly comply with the suspended solids and nutrient removal
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requirements contained in the NJDEP Stormwater Management Rules at N.J.A.C.
7:8. However, due to its storage capacity, a dry well may be used to reduce the
total stormwater quality design storm runoff volume that a roof would ordinarily
discharge to downstream stormwater management facilities. Dry wells can also
be used to meet the groundwater recharge requirements of the NJDEP Stormwater
Management Rules. The use of dry wells is applicable only where their subgrade
soils have the required permeability rates and groundwater is not shallow.
Effective dry well performance requires regular and effective maintenance.

Extended Detention Basin

An extended detention basin is a facility constructed through filling to create a
berm and/or excavation to form a hole that provides temporary storage of
stormwater runoff. It has an outlet structure that detains and attenuates runoff
inflows and somewhat promotes the settlement of pollutants. An extended
detention basin is normally designed as a multistage facility that provides runoff
storage and attenuation for both stormwater quality and quantity management.
The adopted TSS removal rate for extended detention basins is 40 to 60 percent,
depending on the duration of detention time provided in the basin, which does not
meet the requirements of the Stormwater Management Rules exclusively.
Extended detention basins can be used in part to address both the stormwater
runoff quantity and quality impacts of land development. Extended detention
basins are designed for complete evacuation of runoff and normally remain dry
between storm events. Extended detention basins may be used at sites where
significant increases in runoff are expected from site development. Extended
detention basin performance requires regular and effective maintenance. All new
stormwater management basins within the Township must, at a minimum, include
trash racks, overflow grates, and escape provisions at outlet structures. Trash
racks shall be installed at the intake to the outlet from the stormwater
management basin to ensure proper functioning of the basin outlets.

Manufactured Treatment Device

A manufactured treatment device is a pre-fabricated stormwater treatment
structure utilizing settling, filtration, absorptive/adsorptive materials, vortex
separation, vegetative components, and/or other appropriate technology to remove
pollutants from stormwater runoff. Manufactured treatment devices may be used
to meet the requirements of the Stormwater Management Rules, provided the
pollutant removal rates are verified by the New Jersey Corporation for Advanced
Technology (NJCAT) and certified by NJDEP. Other manufactured treatment
devices not certified under the NJCAT program may be utilized if they are
approved by NJDEP prior to their use. Other pollutants, such as nutrients, metals,
hydrocarbons, and bacteria can be included in the verification/certification
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process if the data supports their removal efficiencies. Manufactured treatment
devices are intended to capture sediments, metals, hydrocarbons, floatables, or
other pollutants in stormwater runoff before being conveyed to a storm sewer
system, additional stormwater quality treatment measure, or waterbody. A
manufactured treatment device is adequate for small drainage areas that contain a
predominance of impervious cover that is likely to contribute high hydrocarbon
and sediment loadings, such as small parking lots and gas stations. For larger
sites, multiple devices may be necessary. Devices are normally used for
pretreatment of runoff before discharging to other, more effective stormwater
quality treatment facilities. The Township Engineer and Director of Public Works
must be consulted about each manufactured treatment device proposed and
consideration should be given to maintenance, training, and future costs to the
Township before approval.

Pervious paving

Pervious paving materials can be used at some site locations in the Township to
replace standard impervious pavement in parking lots and driveways in the
Township. For all sites where pervious paving is proposed, care should be taken
in assessing soil conditions, high groundwater conditions, and potential sources of
contamination. Further, it is recommended that some form of pre-treatment (i.e.
filter strips) be utilized to minimize the chance of clogging the pervious paving.
Careful consideration must be given to freezing weather and to drainage and
flooding if clogging occurs. Effective pervious paving system performance
requires regular and effective maintenance.

Sand filter

A sand filter consists of a forebay and underdrained sand bed. It can be
configured as either a surface or subsurface facility. Runoff entering the sand
filter is conveyed first through the forebay, which removes trash, debris, and
coarse sediment, and then through the sand bed to an outlet pipe. Sand filters use
solids settling, filtering, and adsorption processes to reduce pollutant
concentrations in stormwater. The adopted TSS removal rate for sand filters is 80
percent. Sand filters are normally used in highly impervious areas with relatively
high TSS, heavy metal, and hydrocarbon loadings such as roads, driveways,
drive-up lanes, parking lots, and urban areas.

Vegetative filter
A structural vegetative filter strip can be employed using native ground cover or

other vegetation to provide pollutant removal from stormwater runoff. A
vegetative filter is an area designed to remove suspended solids and other
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6.0

pollutants from stormwater runoff flowing through a length of vegetation called a
vegetated filter strip. The vegetation in a filter strip can range from turf and native
grasses to herbaceous and woody vegetation, all of which can either be planted or
indigenous. It is important to note that all runoff to a vegetated filter strip must
both enter and flow through the strip as sheet flow. Failure to do so can severely
reduce and even eliminate the filter strip’s pollutant removal capabilities. The
total suspended solid (TSS) removal rate for vegetative filters will depend upon
the vegetated cover in the filter strip. Vegetated filter strips can be effective in
reducing sediment and other solids and particulates, as well as associated
pollutants such as hydrocarbons, heavy metals, and nutrients. Effective vegetated
filter strip performance requires regular and effective maintenance.

Rain Barrel

A rain barrel is a rainwater harvesting system that is connected to a down spout
tube from a house or building and is a simple retrofit that a homeowner can
perform. Rain barrels collect, store and divert rooftop runoff during a rain shower
for use during dryer weather. Saving rainwater to use during the dry months
using rain barrels is an ancient practice that is again becoming popular. A rain
barrel is a perfect reservoir for watering landscapes and ornamental and vegetable
gardens. All systems should use covered barrels or cisterns that keep the water
from accumulating leaves (and going septic) and keep the standing water from
encouraging mosquito breeding.

Mitigation Plans

Mitigation is provided as an alternative to allow a variance or deviation from the
strict interpretation of the stormwater management plan in conjunction with a
major development project where due to unique or unusual circumstances, it is not
practical or viable to meet the standards of stormwater management regulations
(NJAC 7:8-1.1 et seq.). Mitigation is utilized as an alternative proposal to correct or
improve a stormwater condition.

Mitigation Project Criteria

For applications in which stormwater criteria can not be met, the NJDEP
regulations allow for the Municipal Planning Board to grant variances subject to
specific conditions. The Township may consider granting variances or exemptions
for ‘major developments,’ subject to the following NJDEP and municipal
requirements:

a. The mitigation project must be implemented in the same drainage area as the

proposed development.
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b. The mitigation project must provide groundwater recharge benefits, or

protection from stormwater runoff quality and quantity within previously
developed property.

¢. The mitigation project must be completed for the performance standard for
which the variance or exemption is requested and must provide comparable
benefits to those being waived should the variance be granted.

d. The developer must ensure the long term maintenance of the approved

mitigation system, which include the maintenance requirements developed in
the NJDEP BMP Manual.

e. It shall be the developer’s responsibility to prove to the satisfaction of the
municipality that should the variance be granted and mitigation approved,
there will be no detrimental impact on adjoining properties.

f. The developer shall enter into a developer’s agreement with the municipality,
which addresses all issues related to the construction and maintenance of the
mitigation project.

The Applicant may select one of the following strategies to be developed into
potential mitigation projects. It is the developer’s responsibility to provide a
detailed study of any proposed mitigation project, and to provide the Township with
a proposed mitigation plan for review and approval.

Groundwater Recharge mitigation includes rehabilitation of existing detention or
retention basins; installation of permeable pipe underdrains; and encouraging
infiltration of runoff to groundwater recharge.

Water Quality and Water Quantity mitigation includes rehabilitation of culverts
and/or ditches in major watershed basins; desilting and desnagging of stream
corridors; rehabilitation of existing ponds, lakes and waterways; installation of
structural BMP’s within the municipal drainage system and/or at outfall locations;
and encouraging total suspended solid and nutrient load reduction.

Stream Corridor Protection mitigation includes stream bank stabilization;
vegetative enhancement; and restoration of floodplain areas.
7.0  Stream Corridor Protection Plans

Stream Corridor Protection Plans will be developed for Category One (C-1) waters within
the Township’s boundaries. The NJDEP has assigned a special level of protection
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known as Category One (C1) for a number of waterways within New Jersey. These
regulations are discussed in detail in plan section 3.1.2 entitled Water Resources.

Portions of the Assunpink Creek are classified as C1 including the tributaries within
the boundaries of the Assunpink Wildlife Management Area which is located within
a portion of Millstone Township and within the adjacent Borough of Roosevelt.

Other streams that are located within Millstone Township have a C1 designation
outside of the Township boundary including: Doctors Creek within the Imlaystown
Lake Wildlife Management Area; Manalapan Brook from the tributary at Tennent
along the boundaries of Monmouth Battlefield State Park; and Toms River
including all tributaries within Archer’s Corners outside the boundaries of the
Pinelands Protection Area and within the boundaries of Colliers Mills Wildlife
Management Area.

A stream corridor is composed of several essential elements, the stream channel itself and
the associated wetlands, flood plains and forests. These elements function as an
integrated ecological and hydrologic system. Stream corridors are not static but dynamic
in terms of function, structure and location.

The benefits of stream corridors for streams and the related ecological habitat are well
researched and analyzed. Stream corridors, if maintained in their natural condition with
minimum disturbance, are instrumental in performing the following functions:

1. The forests and wetlands within stream corridors provide a buffer against

pollution impacts to the stream. The benefits of such buffers (a.k.a. filter strips or
buffer strips) include:

(a) Removal of sediment and pollutants in overland flow by providing
opportunities for filtration, deposition, infiltration, absorption, adsorption,
decomposition and volatilization;

(b) Reduction of sheet, bank and streambed erosion by stabilization of the
stream bank ground surface;

(c) Displacement of activities from the waters edge that represent potential
sources of non-point source pollutant generation, spill accidents and illegal
dumping;

(d) Shade surface waters so that waters are not excessively warmed.

There are several studies that have observed the efficiency of filter strips in
controlling farming related pollutants being carried through runoff to streams.
Filter strips have found to be effective in reducing the amount of solids and liquid
nutrients originating through farming activities.
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2. Maintain the genetic diversity within native plant and animal populations by
providing a contiguous migration corridor, especially in urban areas where
streams and associated forests are often the only suitable habitat areas remaining
after urbanization. Stream Corridors also provide a source of food for the aquatic
ecosystem. A large percentage of New Jersey's endangered species rely on stream
corridors and wetlands for survival.

3. Wetland areas and floodplains help prevent flood related damage to surrounding
communities by providing flood storage capacity in the Township; help recharge
ground water aquifers; and help maintain the surface water level of the stream
channel during low rainfall periods.

The destruction or the improper use of one or more elements in a stream corridor can lead
to the deterioration of the entire system and can result in significant regional
environmental degradation. Problems could include water quality degradation, stream
bank erosion, excessive sedimentation in streams and lakes, flooding and loss of wild life
and plant habitat. The sensitivity of stream corridors to human interference is heightened
when features such as steep slopes and highly erodible soils are present.

Adequate protection of stream corridors will eliminate some of these water quality
problems by removing sediments, organic matter, and other pollutants from runoff and

waste water before entering the stream, and displacing potential pollutants from the
stream corridor.

Establishment of proper maintenance standards for stream corridors is critical. The
effectiveness of stream corridors in buffering the streams to maintain water quality and
performing other functions depends on the defined width for the stream corridor (the area
encompassing the critical environmental components and a buffer) as well as the
permitted uses within the corridor. Although a buffer strip is defined as an undisturbed

naturally vegetated zone, the term "undisturbed" should not be taken in its most stringent
definition.

8.0  Land Use/Build Out Analysis

The Township of Millstone is 37.4 square miles in overall size and, as based upon a
preliminary vacant land analysis performed during the 2004 Cross-Acceptance 11
process, contains 2,674 acres of land permanently dedicated as preserved open space,
and over 526 acres as permanently preserved farmland.

The Monmouth County Planning Board has developed a build-out analysis for Millstone
Township, including evaluation of population, employment and land development data.
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Projections for population, employment and land development in the Township of
Millstone through the year 2025 have been completed by the Monmouth County Planning
Board and are included as an attachment herein, in Appendix D.

9.0 Plan Consistency

Regional Stormwater Management Plans — There are currently no Regional
Stormwater Management Plans (RSWMP) developed for waters within the
Township of Millstone. This plan will be updated to be consistent with any RSWMP
that may be established in the future, as it affects waterbodies within the
municipality.

Total Maximum Daily Loads (TMDL’s) — The New Jersey Department of
Environmental Protection (NJDEP) has established TMDL’s for waterbodies within
the Township. These parameters are provided in Table No. 1, located in Appendix
C of this report, identified as New Jersey’s 303(d) List of Impaired Waters. The
water bodies include Millstone River, Raritan River, Crosswicks Creek, Doctor’s
Creek, Metedeconk River, Toms River, Rocky Brook, Manalapan Brook,
Assunpink Creek, and Assunpink Lake. The Township will update this plan to be
consistent with any stormwater TMDL’s as they are established by NJDEP.

Residential Site Improvement Standards (RSIS) — The Municipal Stormwater
Management Plan is consistent with the Residential Site Improvement Standards
found at N.J.S.A. 5:21. The Township will utilize the most current update of the

RSIS in the stormwater management review of site development applications or
residential areas.

Soil Erosion and Sediment Control Standards — The Municipal Land Development
Ordinance requires all new development and redevelopment to comply with New
Jersey’s Soil Erosion and Sediment Control Standards. During construction
activities, municipal inspectors shall cooperate with the Freehold Soil Conservation
District, and observe on-site soil erosion and sediment control measures as a part of
construction administration.

Monmouth County Growth Management Guide — The Monmouth County Growth
Management Guide establishes a series of goals and objectives designed to enhance
the quality of life for residents of Monmouth County. This plan is consistent with
those objectives, which include:

* Encouraging the protection of the County’s unique, diverse, natural and
scenic natural resources;

* Promoting the protection of non-renewable natural resources;
* Encouraging the protection and conservation of all water resources;
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Promoting the preservation and improvements of coastal water resources;
Promoting the preservation and improvements of surface water quality;
Encouraging the preservation and improvements of groundwater quality and
quantity, and;

Promoting the preservation, restoration, and enhancement of wetlands and
stream corridors in order to protect the adjacent water bodies, such as
streams, rivers, lakes, bays and oceans.

State Development or Redevelopment Plan (SDRP) — This Municipal Stormwater
Management Plan is consistent with the State Plan by preserving and protecting the
established rural, residential character of the Township, preserving and upgrading
the existing utility infrastructure, providing adequate open space facilities, and
preserving and protecting valuable natural resources and features within the
Township.

10.0

Recommendations and Goals

The following goals have been identified as summarized below:

Reduce flood damage, including damage to life and property — By requiring
that all major development projects address stormwater quantity in accordance
with the new Stormwater Management Rules and the requirements identified
herein, the Township should be able to reduce increased flood damage to a great
extent. Further, the Township will mandate mitigation measures for projects that
cannot strictly comply with the Stormwater Rules or the Township’s ordinances
for stormwater, retrofits to existing stormwater collection systems and stormwater
quantity control devices can be employed to further reduce existing flood damage.

Minimize, to the extent practical, any increase in stormwater runoff from
any new development — By mandating the use of various nonstructural
stormwater management techniques as discussed herein, the Township shall
minimize the increase in stormwater runoff from new development. Additionally,
requiring projects to meet the stormwater runoff quantity control requirements of
the new rules further decreases the potential for stormwater runoff concerns from
new development projects in the Township.

Reduce soil erosion from any development or construction project — The
Township’s Stormwater Management Plan identifies that the Standards for Soil
Erosion and Sediment Control in New Jersey be followed for all major
development projects. Further, the Township will mandate mitigation measures
for projects that cannot strictly comply with the Stormwater Rules or the
Township’s ordinances for stormwater thus retrofits to existing stormwater
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management features can be employed to reduce erosion from existing
development and redevelopment projects.

Assure the adequacy of existing and proposed culverts and bridges, and
other in-stream structures — The Township has identified locations where storm
sewers are inadequate. Stream bank instability areas have also been identified.
These locations will likely be good candidates for the Mitigation Plan.

Maintain groundwater recharge — By mandating that all major development
projects complete Groundwater Recharge Spreadsheet analyses, it will be possible
for the Township to identify the pre-developed and post-developed groundwater
recharge conditions. Through the use of BMPs for infiltration, the existing
groundwater recharge conditions will be maintained post-development. The
Township will mandate mitigation measures to compensate for any shortfall due
to thorough documented on-site limitations to recharge.

Prevent, to the greatest extent feasible, an increase in nonpoint pollution — By
strongly encouraging the use of LID and preservation, the Township is working to
minimize nonpoint pollution. Additionally, since the Township is mandating that
all major development projects meet a 80% Total Suspended Solids removal rate,
nonpoint pollution is mitigated to an even greater extent. Further, the Township
will require mitigation measures for projects that cannot strictly comply with the
Stormwater Rules or the Township’s ordinances for stormwater management.
Retrofits to existing stormwater management features can be employed to reduce
nonpoint pollution from existing development and redevelopment projects.

Maintain the integrity of stream channels for their biological functions, as
well as for drainage — The Township intends to support the goals of the Special
Protection Waters implementation through the administration of the Municipal
Stormwater General Permit. By requiring vegetative buffer strips along all
tributaries for sediment control, stream bank and streambed erosion control,
nutrient and pollutant removal, stream temperature control, protection of aquatic
species, and wildlife habitat, the Township will enhance this goal.

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 - By mandating that all major development projects meet an 80%
Total Suspended Solids removal rate, nonpoint pollution is mitigated to a greater
extent. Further, the Township will mandate mitigation measures for projects that
cannot strictly comply with the Stormwater Rules or the Township’s ordinances
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for stormwater. Retrofits to existing stormwater management features can be

employed to reduce nonpoint pollution from existing development and
redevelopment projects.

As a Tier A Municipality, Millstone is required to develop and implement a Local
Public Education Program to educate residents and businesses about the impact of
their activities on stormwater quality and on the steps they can take to lessen these
impacts. The municipal education program will be conducted to satisfy at least the
minimum standards and will include all of the SBA and/or BMP topics required.

The Local Public Education Program will include a storm drain inlet labeling
project and will include the distribution of materials describing the hazards of
dumping materials into storm drains and the labeling of all stormdrains along
municipal streets with sidewalks and all storm drains within plazas, parking areas,
and maintenance yards operated by the municipality.

Through these and other outreach efforts to residents, Millstone will fulfill not
only its Local Public Education requirements, but will also improve public
awareness, promote better stormwater management practices, and encourage
community involvement and environmental stewardship.

Protect public safety through the proper design and operation of stormwater
management basins — Public safety will be protected as the Township is
mandating all new stormwater management basins be designed in accordance
with safety requirements of the Stormwater Management Rules.
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NelWllersey Department of Environmental Protectl®
| Bureau of Nonpoint Pollution Control
| Division of Water Quality
' PO Box 029
Trenton, NJ 08625-0029
‘ Phone: (609) 633-7021
Fax: (609) 984-2147

AUTHORIZATION TO DISCHARGE
R9 -Tier A Municipal Stormwater General Permit

Facility Name: Pl ID #: 207620
MILLSTONE TWP

Facility Address: NJPDES #: NJG0153532
215 MILLSTONE RD

PERRINEVILLE, NJ 08535-0240

Type of Activity: Stormwater Discharge General Permit Authorization-New
Owner:

MILLSTONE TWP

P.O. BOX 240

PERRINEVILLE, NJ 08535

Operating Entity:
MILLSTONE TWP

P.O. BOX 240
PERRINEVILLE, NJ 08535

Issuance Date: Effective Date: Expiration Date:
3/29/2004 4/1/2004 2/28/2009

Your Request for Authorization under NJPDES General Permit No. NJ0141852 has been approved by the
New Jersey Department of Environmental Protection.

‘G)"'—k
\ Date: 3/29/2004

Barry Chalofsky, P.P., Chief

Bureau of Nonpoint Pollution Control

Division of Water Quality

New Jersey Department of Environmental Protection
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Municipal Background Mapping

The following list of figures is provided in compliance with the Stormwater Management Plan
background mapping requirements for the Township of Millstone, Monmouth County, New
Jersey:

List of Figures
Figure 1 Location Map
Figure 2 USGS Quadrangle Map (Municipal Boundaries)
Figure 3 Wellhead Protection Areas Map
Figure 4 Hydrology and HUC 14 Watershed Map
Figure 5 Groundwater Recharge Map

Figure 6 Existing Land Use / Land Cover Map

The office of Leon S. Avakian, Inc., Municipal Engineer for the Township of Millstone, would
like to acknowledge and thank Dr. Steven Souza and key personnel from the environmental
consulting firm of Princeton Hydro, based in Ringoes, New Jersey, for their assistance in the
preparation of the maps provided.
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Appendix C

Water Quality Monitoring Tables



Table No. 1

New Jersey's 303(d) List of Impaired Waters
with Priority Ranking
December, 2006

WMA Assessment UnitlD  Assessment Unit Name Parameter

09 02030105080030-01 Raritan R Lwr (Millstone to Rt 206) Pollutant Unknown L

10 02030105100010-01 Millstone River (above Rt 33) Arsenic M

10 02030105100010-01 Millstone River (above Rt 33) pH H

10 02030105100010-01 Millstone River (above Rt 33) Phosphorus H

10 02030105100010-01 Millstone River (above Rt 33) Total suspended solids H

10 02030105100020-01 Millstone R (Applegarth road to Rt 33) Arsenic M

10 02030105100020-01 Millstone R (Applegarth road to Rt 33) pH H

10 02030105100020-01 Millstone R (Applegarth road to Rt 33) Phosphorus H

10 02030105100020-01 Millstone R (Applegarth road to Rt 33) Total suspended solids H
10 02030105100030-01 Milistone R (RockyBk to Applegarth road) Pollutant Unknown L
10 02030105100040-01 Rocky Brook (above Monmouth Co line) Arsenic M
102030105100060-01 Millstone R (Cranbury Bk to Rocky Bk) Arsenic M

10 02030105100060-01 Millstone R (Cranbury Bk to Rocky Bk) pH H

10 02030105100060-01 Millstone R (Cranbury Bk to Rocky Bk) Phosphorus H

10 02030105110170-01 Millstone River (below Amwell Rd) Arsenic M

10 02030105110170-01 Millstone River (below Amwell Rd) Mercury M

10 02030105110170-01 Millstone River (below Amwell Rd) pH H

10 02030105110170-01 Millstone River (below Amwell Rd) Phosphorus H

09 02030105120140-01 Raritan R Lwr(-287 Piscatway-Millstone) Arsenic M

09 02030105120140-01 Raritan R Lwr(l-287 Piscatway-Millstone) Benzene M

09 02030105120140-01 Raritan R Lwr(l1-287 Piscatway-Millstone) Mercury M

09 02030105120140-01 Raritan R Lwr(1-287 Piscatway-Millstone) Phosphorus H

09 02030105120140-01 Raritan R Lwr(l-287 Piscatway-Millstone) Total suspended solids H
09 02030105140030-01 Manalapan Brook (below Lake Manalapan) Arsenic M

09 02030105140030-01 Manalapan Brook (below Lake Manalapan) pH H

11 02040105230020-01 Assunpink Ck (NewSharonBr tofincl Lake) Pollutant Unknown L
20 02040201050030-01 Crosswicks Ck(Lahaway Ck to New Egypt) Mercury M

20 02040201050030-01 Crosswicks Ck(Lahaway Ck to New Egypt) Phosphorus M

20 02040201050040-01 Crosswicks Ck(Walnford to Lahaway Ck) Arsenic M

20 02040201050040-01 Crosswicks Ck(Walnford to Lahaway Ck) Mercury M

20 02040201050040-01 Crosswicks Ck(Walnford to Lahaway Ck) pH M

20 02040201050040-01 Crosswicks Ck(Walnford to Lahaway Ck) Phosphorus M

20 02040201050040-01 Crosswicks Ck(Walnford to Lahaway Ck) Total suspended solids L
20 02040201050040-01 Crosswicks Ck(Walnford to Lahaway Ck) Turbidity L

20 02040201050070-01 Crosswicks Ck(Doctors Ck-Ellisdale trib) Arsenic M

20 02040201050070-01 Crosswicks Ck(Doctors Ck-Ellisdale trib) Dioxin M

20 02040201050070-01 Crosswicks Ck(Doctors Ck-Ellisdale trib) Mercury M

20 02040201050070-01 Crosswicks Ck(Doctors Ck-Ellisdale trib) PCBs M

20 02040201050070-01 Crosswicks Ck(Doctors Ck-Ellisdale trib) Phosphorus M

20 02040201050070-01 Crosswicks Ck(Doctors Ck-Ellisdale trib) Total suspended solids L
20 02040201050070-01 Crosswicks Ci(Doctors Ck-Ellisdale trib) Turbidity L

20 02040201060020-01 Doctors Creek (Allentown to 74d28m40s) pH M

20 02040201060020-01 Doctors Creek (Allentown to 74d28m40s) Phosphorus H

20 G20406201060030-01 Doctors Creek (below Allentown) Phosphiorus H

20 02040201070020-01 Crosswicks Ck(below Doctors Creek) Dioxin M

20 02040201070020-01 Crosswicks Ck(below Doctors Creek) Mer cury M

< 0G2040201070020-01 Crosswicks Ckibelow Dociors Creek) POBs W

20 02040201070020-01 Crosswicks Ck(below Doctors Creek) Phiospihiorus i

Ranking



Table No. 1

New Jersey's 303(d) List of Impaired Waters
with Priority Ranking (continued)
December, 2006

WMA Assessment UnitlD  Assessment Unit Name Parameter

20 02040201070020-01 Crosswicks Ck(below Doctors Creek) Total suspended solids L
13 02040301020010-01 Metedeconk R NB(above 1-195) Dissolved Oxygen M

13 02040301020010-01 Metedeconk R NB(above 1-195) pH M

13 02040301020050-01 Metedeconk R NB (confluence to Rt 9) pH M

13 02040301020050-01 Metedeconk R NB (confluence to Rt 9) Temperature L

13 02040301060010-01 Toms River (above Francis Mills) PCBs M

13 02040301060010-01 Toms River (above Francis Mills) pH M

13 02040301060010-01 Toms River (above Francis Mills) Phosphorus M

13 02040301060020-01 Toms River (74-22-30 rd to FrancisMills) pH M
11 Assunpink Lake-11 Assunpink Lake-11 Mercury M

Ranking
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Appendix D

Monmouth County
Population, Employment and Land
Development Projections



Monmouth County Build-Out Model
[.inda J. Brennen, PP, AICP
January 2005

INTRODUCTION

In 1998, the Environmental Planning Section of the Monmouth County Planning Board undertook a
study of zoning trends in the county that led to the development of the Monmouth County Composite
Zoning Study 2000. Zoning was reviewed in 25 of the county’s 53 municipalities, and categorized
into composite zones. This study recognized that the next steps were to complete the categorization
for the remaining 28 municipalities, assemble up to date zoning maps for all 53 municipalities, make
any necessary revisions to accommodate change, and then have these maps digitized into a
geographic information system. Once this was completed, a model would be developed to make
build-out projections. It was anticipated that this work could be completed through funding received
for the development of a county wide wastewater management plan, as this plan would provide the
test case for use of this information for wastewater flow projections. In the end, the digitizing of the
zoning maps was funded through the grant, but all modeling work was done internally.

Beginning in 2001 and continuing into 2002, a model was developed and refined that would project
population, employment and sewerage flows. Digitizing the zoning maps into the county
Geographic Information System (GIS) and updating of the zoning information were completed
simultaneously during the summer of 2002 and test cases were run through the model. The model
projected population growth from 1995 to 2000 for a small sample of diverse municipalities. The
results were compared to the census reports. Amazingly, the projections were within 3% of the
census numbers in most cases. The worst case was approximately 6% greater than the census count,

but as it was a small town, the actual number was not substantially higher. The Monmouth County
Planning Board accepted the model for use.

This white paper, which has been updated periodically, provides the detail that explains how the

model works, how it can be applied, what factors were chosen for use and how the model has been
expanded and refined over time.

MUNICIPAL ZONING

Tables were created for each municipality identifying each zone district and the applicable
requirements of that zone; such as minimum lot size, maximum density, floor area ratio, building
coverage, impervious coverage, and mix of uses, where applicable. Permitted uses were reviewed

to determine the appropriate composite zone category. The zones were further sub-categorized in
accordance with the 2000 Composite Zoning Study.

When preparing to run the model, the GIS layers are manipulated to identify vacant, developable
land by municipal zone, as separate polygons. The land use/land cover GIS layer is from the 1995
NIDEP fly-over. The zoning layer has been updated over time. Adopted zoning changes through at



least December 31, 2004 were included for the final Cross Acceptance model runs. Known,
undevelopable vacant lands are subtracted out, such as dedicated parkland, deed restricted farmland,
and NJDEP mapped wetlands. Study area boundaries can be overlaid for specific projects and the
information can be clipped. Study area boundaries can be such things as a municipal boundary, a
utility franchise area boundary, or a highway corridor.

Data tables are created from the GIS layers that identified each polygon with all the accessory
information that is available. These data tables are imported into Microsoft Excel workbooks and
tabulated. In the first worksheet, totals are reported on the area of each zone in both square feet and
acres. Both units are used to provide a cross check later on. A second worksheet is then constructed
where municipal zoning requirements are used to determine the maximum amount of development
that could be expected from each zone. Formulas were constructed for each zone based on that
zone’s adopted requirements. Since the ultimate goal of this model is to project maximum
development potential in the future, whether for sizing a sewerage treatment plant or looking at the

carrying capacity of a highway, the most intense development option is used in each zone that allows
more than one development option.

For residential zones, the total developable area is multiplied by the maximum density, if expressed
in dwelling units per acre. 1f density is expressed in square foot lot sizes, the maximum density is
calculated after subtracting out an averaged 10% factor for such development limiting features as
infrastructure. Ten percent is used as an industry standard and county Planning Board staff
experience held this percentage to be reasonable for patterns generally seen in Monmouth County.

Non-residential zones (specifically those categorized as Office-Business, Research-Office-
Warehouse-Laboratory, Commercial, or Industrial) often have allowable development density
expressed in one of three ways: Floor Area Ratio, Impervious Coverage, or Building Coverage.
However, some municipalities do not include such regulations in their zoning and others that provide
only an impervious cover maximum do not specifically limit building size. During 2003, a study of
the relationship between impervious cover and building cover requirements was made to assist in
determining what part of the impervious cover could be assumed, on a general level, to represent the
building footprint. The study further analyzed relationship patterns between coverage regulations
and composite zone categories to allow for an extension of average developable building areas into
zones without regulations. The study results were reported in a draft white paper issued to the
Monmouth County Planning Board. That paper was titled, Impervious Cover Study: Twenty
Monmouth County Municipalities, and was dated November 2003. Average building cover
maximums by composite zone were incorporated into the projection model when the specific zoning
did not provide a FAR or regulate building cover. When a FAR was given for the zone, the total
developable land area was simply multiplied by the FAR. When a building cover maximum was

provided, it was multiplied by the developable land total for that zone. The potential development
for each zone is totaled.

Impervious cover projections are also calculated by the model for use in stormwater management
planning. Where no impervious cover limit was specified in the municipal zone regulations, the

average coverage noted in the impervious cover study white paper for that composite zone category
was used.



Zones that allow varied forms of development are treated differently to accommodate the potential
for varied development patterns. Conservation/Recreation (Con/Rec) and Mixed Use zones are
examples. Some Con/Rec zones allow only recreation development and were then treated as such.
However, some allow both recreational and residential development. In these cases they were
treated as mixed use zones. Where the pattern of development for a mixed-use zone was known or
dictated by the zoning regulations, that pattern was accounted for in the model. Where it was not
known nor dictated by zoning regulations, a 50/50 split was assumed. The total developable land
area was divided into residential and commercial components. The residential portion was

multiplied by the applicable density factor and the commercial portion was multiplied by the
applicable FAR or coverage factor.

The worksheets are modified when zoning regulations change. If the geography of the municipal

zoning changes, the GIS data is rerun and the calculation tables revised or rerun, depending on the
significance of the revision.

Once the individual zone developablility has been calculated, totals of developable land area (in
acres and square feet) and potential development (in dwelling units and/or square feet) are summed
by composite zone category for further modeling.

PROJECT SPECIFIC PROJECTIONS

A second model workbook was developed that has a series of tables in several worksheets. One
worksheet exists for each composite zone category to make projections by category. In the case of
Con/Rec and Mixed Use zone categories, separate worksheets exist for each component of the
composite zone: residential and non-residential. Factors fed into the projection model include the

developable land acreage by composite zone and potential development (dwelling units and/or
square footage) from the zoning workbook.

Tables within this workbook allow projections to be made to a specified study horizon year, or allow
study area boundaries that are different than the municipal boundaries. Formulas are also embedded
in this workbook that convert units to population and square footage of non-residential space into
employees. The population and employment projections are further analyzed to project additional

sewage flows. These are all examples of the project specific projections that can be made through
this model.

To project to a specific horizon period, municipal development trends are required. Until 2000, the
Monmouth County Planning Board prepared annual reports that provided detailed information on
development activity by municipality. These reports were reviewed for the years 1991 through
2000. Yearly averages of new single family lots and multi-family dwelling units for that period in
each municipality were determined. Average square feet of commercial, office, industrial and
commercial recreation development were also determined for the same period for each municipality.
These numbers were fed into a projection factors table and used throughout the workbook to
estimate the number of years it would take to reach the build-out of each zone with vacant land.
When no development occurred in one of these categories in a given municipality over the trend
period, a factor of 1 dwelling unit or 10 square feet was used, and identified in the workbook. This



allowed the projection formulas to calculate without a mathematical error resulting from a factor of
zero, while also assuming that the vacant land would eventually be developed or that expansion of
current non-residential uses could occur where the land was available. Furthermore, use of these
factors and the choice of a specific horizon period allowed the development of tables that could
make projections for that chosen horizon year. For example, if a 20 year study period was chosen in
2002, the horizon date would be projected into the future 20 years: 2022. Projections for the horizon
year are provided by multiplying the annual average development factors by the number of years it
takes to get to the horizon from the base data year (e.g. assuming 1995 land use/land cover, multiply
by 27 years). If/Then statements were embedded in the horizon projection tables to prevent
projections that would exceed the possible growth allowed by zoning at build-out.

In 2004 more recent data became available that would allow the trend averages to be updated.
Several municipalities, during the Cross Acceptance meetings, expressed a desire to have more
recent trends used, as they felt that the development trends they had experienced during the 1990°s
had changed. The new data was analyzed and a 7 year trend average was calculated for the period
1997-2003. The model was revised to recalculate for all municipalities using these development
trends.

For employment estimates, factors of employees per 1000 square feet were originally taken from the
Trip Generation Handbook prepared by ITE. This handbook was used because it is an acceptable
industry standard that employed a number of available studies to determine specific employment
quantity relationships to various uses. For each composite zone category, the ITE use or uses that
most closely resembled the make-up of the composite zone provided the applicable employment
factors. Where more than one use was applicable, the factors were averaged. Each table that projects
employment clearly identified the ITE employment factor or factors applied for that category. In
December 2004 the Council on A ffordable Housing (COAH) released Chapter 94, Substantive Rules
of the New Jersey Council on Affordable Housing for the Period Beginning Dec. 20, 2004. In these
rules COAH staff included Appendix E, which provided projection factors of employees per 1000
sq. ft. for various uses. Since new numbers were now available specifically for use in New Jersey,
the model was immediately revised to substitute the COAH factors for the ITE factors and new runs
were prepared for all 53 municipalities as part of the process of Cross Acceptance of the state plan.
All model! runs after December 3, 2004 used the COAH factors for employment projections.

The workbook is formatted to produce projections by municipality, as several of the factors used are
provided on a municipal basis, such as the census person per household ratio used to calculate
projected population. The model can, however, be used to estimate change in a part of a
municipality, rather than the whole, simply by using a study area boundary when developing the GIS
clip and applying ratios related to the developable part of the zone within the study area compared to
the overall developable acres of that zone in the municipality.

Summary tables are provided that gather together the additional sewerage flow, population and
employment estimates for the horizon year and at build-out. These numbers can be added to base
flow, base population, and base employment figures from the year of the data. For example, when
using data from the 1995 fly-over, these additional figures need to be added 101995 base figures.



WORKBOOK REFINEMENTS OVER TIME

The workbooks continue to be further refined, as new information comes to light about the base
data. Initial problems with how the raw data was assembled caused a double-counting in some parts
of the county, leading to false predictions. It was later discovered that undeveloped parkland was
considered developable within the raw data. This was corrected by overlaying municipal parks GIS
layers, where available, and recalculating the raw data. Occasionally, large forested highway
medians were included as developable parcels. When found, these were removed.

The model can be further manipulated to add new areas for projection. 1t is possible that HUC 14
data can be included in the future to allow impervious cover projections by HUC 14 subwatersheds
so the county could provide this information for the municipalities that require it for their municipal
stormwater management plans or for regional stormwater management plans. Trip generation is
another area that will be investigated for future addition to the model projection capabilities.
However, the land use/land cover data currently available will soon be 10 years old. Unless newer
land use/land cover data becomes available to the county Planning Board in the near future, the
ability to use the projection model with confidence will be severely limited.
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