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1.0 INTRODUCTION

The Township of Marlboro has consulted with Birdsall Engineering, Inc. (BEI) to devise
a Municipal Stormwater Management Plan (MSWMP) for the Township. This MSWMP
outlines a strategy for Marlboro to alleviate the Township’s stormwater management
problems through the incorporation of more stringent stormwater policies within their
Land Use Regulations. The creation of this MSWMP is required through N.J.A.C. 7:14A-
25 (Municipal Stormwater Regulations), which were proposed in the New Jersey
Registrar on January 6, 2003, and made effective on February 2, 2004. This plan also
includes a model Stormwater Control Ordinance (Appendix A) that would incorporate
both the goals of this plan and the new stormwater management standards into existing
Township’s regulations by applying the newly adopted design standards to “Major
Development”, which includes development or redevelopment projects that either disturb
one or more acres of land, or proposes to add % acre or more of impervious surface.

This plan will incorporate all of the required elements described in N.J.A.C. 7:8
Stormwater Management Rules as well as the nine planning goals that should be
addressed when devising municipal level stormwater management plans (N.J.A.C. 7:8-
2.2). Further, the plan addresses groundwater recharge, stormwater quantity, and
stormwater quality impacts by incorporating the newly adopted stormwater design and
performance standards for new development proposals. These standards are intended to
minimize the adverse impact of stormwater runoff on water quality and water quantity
and the loss of groundwater recharge that provides baseflow to receiving water bodies.
Also, to reduce the discharge of pollutants to the maximum extent practicable and protect
water quality, the plan incorporates the six control measures outlined within the Phase II
New Jersey Pollutant Discharge Elimination System Stormwater Regulation Program
Rules (N.J.A.C. 7:14A).

To accomplish these ends, Birdsall Engineering has completed a review of the
Township’s existing ordinances, the Marlboro Township Master Plan, and other planning
documents to examine the extent to which nonstructural stormwater management
techniques have been integrated into these documents. In addition, pursuant to N.J.A.C.
7:8 4-2, this MSWMP includes a Build Out Analysis (Appendix E), which projects future
pollutant loading levels by HUC14 subwatershed, at build out, under the Township’s
existing zoning. Also included is a Mitigation Plan (Section 6.4) that allows Marlboro
Township, in limited circumstances, to waive the strict compliance of one or more of the
stormwater management design and performance standards where full compliance cannot
be reasonably accommodated on site.



2.0 GOALS AND OBJECTIVES

To improve water quality, reduce the risk of flooding, and in turn improve the quality of
life for residents of Marlboro, the incorporation of more stringent stormwater
management techniques have been identified as a priority by both state and local level
government agencies. The new stormwater management requirements and best
management practices will advance the goals and objectives of both the New Jersey
Department of Environmental Protection and Marlboro Township itself. A number of the
goals and objectives identified within the Marlboro Master Plan would be advanced by
more restrictive stormwater management standards. These objectives include:

. o To secure public safety from fire, flood, panic, and other natural and man-made
disasters.
e The need for local land use controls to better protect water quality in conjunction
with State initiatives for improved watershed management practices.

Further, the New Jersey Department of Environmental Protection (NJDEP) has
established a minimum set of goals and objectives that all municipal stormwater
management plans should follow. These nine planning goals are listed below:

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

e Minimize, to the extent practical, any increase in stormwater runoff from any new
development; :

e Reduce soil erosion from any development or construction project;

e Assure the adequacy of existing and proposed culverts and bridges, and other in-
stream structures;

e Maintain groundwater recharge;

e Prevent, to the greatest extent feasible, an increase in nonpoint pollution;

e 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 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; and

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

Marlboro Township is split between two New Jersey Department of Environmental
Protection Watershed Management Areas (WMA’s). The western portion of the
Township (55% of the total land area) is included within the Lower Raritan Basin
Watershed (WMA 9). The other 45% of Marlboro Township falls within the Monmouth
Coastal Watershed, which is known as Watershed Management Area 12 (WMA 12). The
area of WMA 12 extends from Perth Amboy to Point Pleasant Beach and includes
portions of Middlesex, Monmouth and Ocean Counties. Watershed Management Areas
serve a number of functions including: education and outreach activities, establishing an



issues list for the watershed, identifying Action Now projects, identifying open space
acquisition priorities, establishing existing Water Quality levels and determining Target
Water Quality in conjunction with the NJDEP, in order to assist and advise the
Department in the development of a water budget and TMDL's for 303(d) listed
segments.

This Municipal Stormwater Management Plan will incorporate the Goals and Objectives
that have been established for Watershed Management Area 9 through the Raritan Basin
Watershed Management Plan. The goals for the Lower Raritan Basin include:

* An effective and publicly acceptable legal and institutional structure for
implementation of the watershed management plan shall be created.

» Integrate water resource related considerations into land use planning and
management. All bodies governing land use will consider the environmental
impacts of development on water resources on a whole-municipality and a
watershed basis. Sound land use planning will protect ground water and surface
water resources.

* Management of stormwater and flood damage reduction will be performed on a
watershed basis in the Lower Raritan WMA.

* The open water and other wetland resources of the Lower Raritan WMA will be
protected and restored to enable them to demonstrate improved functions (flood
storage capacity, aquifer and ground water recharge, etc.) and ecosystem services
(support of human, plant and animal communities).

* To achieve appropriate water quality goals in the Lower Raritan WMA so that

ecological balance and appropriate uses of the watershed are maintained.

Source:  Raritan  Basin ~ Watershed  Alliance;  Raritan  Basin Watershed -~ Management  Plan
http://www.raritanbasin.org/RBWMP_CD/index.htm Accessed March 8, 2005.

This Municipal Stormwater Management Plan will also incorporate the Goals and
Objectives that have been identified for Watershed Management Area 12, which are
listed below:

* Providing healthy and naturally diverse habitats to support plants and wildlife that
will enrich the lives of residents;

* Maintaining safe and plentiful drinking water supplies;

* Preserving the integrity of the freshwater and tidal benthic communities that
support commercial and recreational water-related uses including boating,
bathing, fishing and sightseeing;

» Development and redevelopment in Area 12 will be well-planned and
environmentally responsible while maintaining, enhancing and integrating the
historic, cultural, scenic, recreational and open space resources that define and

strengthen the unique identities of each community
Source: Monmouth Coastal Watershed Partnerships website:
http://www.shore.co.monmouth.nj.us/areal 2/, Accessed March 8, 2005.




To achieve these goals, this plan examines the most pressing stormwater related issues
facing Marlboro, and in turn proposes possible amendments to the Township’s design
and performance standards to incorporate a more comprehensive code for managing
stormwater. By examining the Township’s history, demographics, and current conditions
concerning water quality, water quantity, and flooding issues, a clearer picture can be
drawn in regards to what the stormwater management issues are at this time, and what
type of policy amendments should be taken to improve them. This plan also calls for
additional stormwater management regulations to be adopted by the Township in order to
ensure that preventative and corrective maintenance strategies have been formulated to
ensure the long-term efficacy of stormwater management facilities.



3.0 EFFECTS OF STORMWATER RUNOFF

The hydrologic cycle is defined as the constant cyclical movement of water from the
ground to the atmosphere and back to the ground. As illustrated by the figure below, this
process includes evaporation, transpiration, evapotranspiration, condensation, transport,
precipitation, infiltration, percolation, surface runoff, interflow, and groundwater flow.
Land development has a dramatic effect on the natural function of this process.

GROUNDWATER RECHARGE IN THE HYDROLOGIC CYCLE
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Prior to development, native vegetation acts to both intercept falling precipitation, and
return water that has infiltrated into the ground through evapotranspiration. By clearing
vegetation, compacting soil, and replacing it with impervious cover, lawns, or
landscaping, the development process serves to reduce the natural rate of water that may
infiltrate into the soil, and in turn evapotranspiration.

In developed areas, following a precipitation event, both the volume and the rate of
stormwater runoff will increase in proportion to the amount of additional impervious
cover generated through a given development. Often streets, gutters, channels and storm
sewers, are the tools with which this additional stormwater is carried to local waterways.
These man-made stormwater management tools transport water more quickly which
causes the stormwater flows in downstream waterways to peak faster and higher than
would be produced in a natural state. The increased peak flow during and shortly after a
precipitation event produces greater fluctuations between normal and storm flow rates,
which can increase channel erosion.
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Source: NIDEP Planning for Clean Water: The Municipal Guide, Trenton, NJ 2000.

Not only does the development process increase the peak rate of stormwater flows, the
addition of impervious cover also results in water pollution. Pollutants carried within
stormwater runoff can take the form of nutrients such as nitrogen and phosphorous which
~encourage the growth of algae in downstream water ways, or trash and oils that
accumulate on sidewalks and roadways between precipitation events. In locations where
stormwater sewers discharge runoff directly into a stream, the aggregate accumulation of
sediment and pollutants that are carried within it are dumped directly into local
waterways. In addition to the chemical and physical contaminants, runoff from
impervious systems also requires another form of pollution, heat. When rain falls on
pavement that has collected heat through the day, the temperature of runoff can reach as
high as 83 degrees Fahrenheit, which is sufficiently warm enough to damage sensitive
plant and animal species. Table 2 below, includes a comprehensive list of the possible
pollutants contained within untreated stormwater flows.




The following pollutants collected and carried in stormwater runoff can seriously degrade water
quality in the community:

Nutrients- Include nitrogen and phosphorous, which plants need to grow. However, high levels
can cause a health hazard in drinking water and stimulate excessive aquatic plant growth, which
can ultimately lower dissolved oxygen levels in the water, causing fish and other aquatic life to
smother. Algae blooms are examples of how excess nutrients pollute. Sources of excess
nutrients include animal waste, fertilizers, septic systems, road salt applications and auto
emissions. About half of the fertilizers applied to lawns in the New Jersey coastal zone enter
streams and head to the bay and ocean.

Pathogens- Are disease causing bacteria and viruses associated with the presence of fecal
matter. They affect human health directly when people contact contaminated water and consume
shellfish. Sources include failing septic systems, animal waste, and boat sanitation facilities.

Sediment- Is fine particles of eroded soil or sand. Common origins are concentrated, excessive
stormwater runoff from construction sites. Sediment smothers aquatic habitat, carries pollutants
bound to soil particles, makes water cloudy and inhibits the breeding and movement of aquatic
species.

Toxic Contaminants- Include pesticides as well as heavy metals such as copper, lead and zinc
which are commonly found in old paint, tires, lawn chemicals and preservatives. They attach to
sediments, resist breakdown, accumulate in organisms and represent threats to the food chain.

Debris- Consists of various items of trash, such as old tires, shopping carts and plastics. It
comes from illegal dumping, street litter, and boating waste. It threatens aquatic life and detracts
from recreational and aesthetic values.

Oil- Is one of the worst offenders. One gallon of oil dumped down a storm drain can create a
slick up to 8 acres and may pollute up to 1 million gallons of water.

Thermal Stress- From elevated water temperatures reduces survival rates and disease resistance
of valued native species and allows the spread of non-native (exotic) species. Water temperature
rises because of increased pavement near streams, loss of vegetated stream buffers and stream
channelization.

Source: Association of New Jersey Environmental Commissions (1998, Spring). ANJEC
Report




4.0 CURRENT CONDITONS

4.1 SETTING

Located in western Monmouth County and bordering Middlesex County, the Township
of Marlboro is situated north of Freehold Township and Manalapan Township, and south
of Aberdeen Township and the Borough of Matawan. Due to its accessibility to the
employment centers of northern New Jersey and New York City, it has experienced rapid
growth over the last several decades. Residential growth in particular has been very
robust. Marlboro Township can be accessed by many major roads, including Routes 9,
18 and 537, and the Garden State Parkway.

4.2 DEMOGRAPHICS

The Township of Marlboro is a large, highly developed community located in western
- Monmouth County. The Township has a land area of 30.31 square miles, and contained
36,398 residents as of the 2000 census.

Marlboro Township has grown steadily over the last five decades. From 1960 to 2000,
its population has increased at an average rate of 709 people per year. The growth in
population from 27,974 people in 1990 to 36,398 people in 2000, a growth rate of 30.1%
overall, placed Marlboro Township as having the second largest increase in total
population within Monmouth County, which is the fourth fastest growing county in the
State of New Jersey. Today, Marlboro accommodates a range of land uses including
agriculture, offices, retail and service enterprises, light industrial use, and housing.
Marlboro’s housing stock includes estate homes scattered on large lots, post-war and
recent single-family residential subdivisions, and higher density townhouses. As the
population has grown, so too has the population density. In 2000, Marlboro Township
had a population density of 1,189 persons per square mile (p/sm), falling short of the
1,304 p/sm Monmouth County figure, but exceeding the State population density of
1,134 p/sm.

1970 12,273 N/A

1980 17,560 43.1%

1990 27,974 59.3%

2000 36,398 30.1%

2004 .

(Projected) 40,118 1.0%

Source: Monmouth County Planning Board At A Glance: Files and Data
accessed on February 24, 2005.
http://www.monmouthplanning.com/AtAGlanceFiles/Marlboro%20Twp.pdf




43  WATERWAYS

Marlboro features numerous waterways that transect the Township. Major waterways that
pass through Marlboro include: Big Brook, Gravelly Brook, Milford Brook, Matawan
Creek, and Topanemus Brook. A more in depth analysis of the chemical, physical and
biological health of these waterways is available in Appendix B, Appendix D, and in
Section 4.4 of this report.

Marlboro Township also features less volumous brooks and tributaries that flow through
the Township. Such tributaries that fall within the Deep Run Watershed have been the
subject of in depth analysis conducted by Birdsall Engineering, Inc. (BEI) through the
“Identification and Evaluation of Impairments Within the Deep Run Watershed” report,
completed in January of 2005. The report produced a prioritized listing of impairments
and proposed site-specific BMP alternatives to reduce the risk of flooding, improve water
quality, contro] erosion and runoff, and recharge groundwater supplies.

Further, three additional watershed areas known as Yellow Brook, Barclay Brook and
Big Brook will also undergo comprehensive watershed analysis studies in the near future.
The studies are set to get underway immediately following an agreement between
Marlboro Township and the United States Army Corps of Engineers. Although an official
start date has not been set, the project schedule has been set to complete each watershed
analysis within one year’s time. Upon completion, these three studies will include
prioritized lists of impaired locations and recommend BMP’s akin to the lists prepared
for the Deep Run Watershed by Birdsall Engineering, Inc.

44  WATER QUALITY

Changes in the Township’s landscape have increased stormwater runoff volumes and
pollutant loads to waterways that flow through the Township. Environmental concerns
have brought about the development of studies, programs and networks intended to
monitor the health of waterways and aid in determining methods to mitigate
contamination in local waterways, where it is encountered. Among many programs, the
New Jersey Department of Environmental Protection (NJDEP) has established an
Ambient Biomonitoring Network (AMNET) to document the health of the State’s
waterways. There are now over 800 AMNET sites throughout the state of New Jersey.
These sites are sampled for benthic macroinvertebrates by NJDEP on a five-year cycle.
Streams are classified as “non-impaired”, “moderately impaired”, or “severely impaired”
based upon a standardized inspection process. The data is used to generate a New Jersey
Impairment Score (NJIS). According to these scores, the waterway is then classified as
“non-impaired”, “moderately impaired”, or “severely impaired”. These designations are
determined by the following criteria:



Benthic community comparable to other
undisturbed streams within the region. A
Non-Impaired community characterized by a maximum taxa
richness, balanced taxa groups and good
representation of intolerant individuals.
Macroinvertebrate richness is reduced, in
particular EPT taxa. Taxa composition
changes result in reduced community balance
and intolerant taxa become absent.
A dramatic change in the benthic community
- ' has occurred. Macroinvertebrates are
Severely Impaired dominated by a few taxa that are very
' abundant. Tolerant taxa are the only

individuals present.
Source: New Jersey Department of Environmental Protection Bureau of Freshwater and Biological
Monitoring (NJDEP/BFBM): hitp://www.state.nj. us/dep/wmm/bfbm/. Accessed: March 30, 2005.

Moderately Impaired

Based on AMNET data, Big Brook ranges from non-impaired upstream to severely
impaired downstream, including at the AMNET testing station located at Route 79 in
Marlboro Township. Also, downstream of Marlboro in Manalapan Township, Milford
Brook has been classified as moderately impaired for not attaining benthic
macroinvertebrate standards. Finally, Gravelly Brook has been classified as “severely
impaired” at AMNET monitoring sites located just upstream of Marlboro on Church
Street in Aberdeen Township. Also, although not designated as “impaired” as it flows
through Marlboro, further downstream, the Matawan Creek has been classified as
severely impaired.

In addition to the AMNET data, the NJDEP and other regulatory agencies collect water
quality chemical data on the streams in the state. The New Jersey Integrated Water
Quality Monitoring and Assessment Report (305(b) and 303(d) (Integrated List) is
required by the federal Clean Water Act to be prepared biennially and is a valuable
source of water quality information. The integrated list is divided into five different
sublists. The following table illustrates how those sublists were determined:
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Attaining a water quality standard and no
use is threatened.

Sublist 1

Attaining some of the designated uses; no
use is threatened; and insufficient or no
Sublist 2 data and information is available to
determine if the remaining uses are attained
or threatened.

Insufficient or no data and information to

Sublist 3 determine if any designated use is attained.

Impaired or threatened for one or more
designated uses but does not require the
development of a TMDL. (Three
Categories).
1.TMDL has been completed.
2.0ther enforceable pollution control
requirements are reasonably expected to
result in the attainment of the water quality
standard in the near future.

3. Impairment is not caused by a pollutant.

Sublist 4

The water quality standard is not attained.
The waterbody is impaired or
Sublist 5 threatened for one or more designated uses

by a pollutant(s), and requires a TMDL.

Source: New Jersey Department of Environmental Protection:
http://www state.nj.us/dep/wmm/sgwqt/wat/integratedlist/integratedlist2004 . html. Accessed March 30,
2005

Sublist 5 of the Integrated List constitutes the list of waters impaired or threatened by
pollutants, for which one or more TMDL’s are needed. A Total Maximum Daily Load
(TMDL) is the amount of a pollutant that can be accepted by a waterbody without
causing an exceedance of water quality standards or interfering with the ability to use a
waterbody for one or more of its designated uses. 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 sources, which interfere with
stormwater runoff from agricultural areas and residential areas, along with a margin of
safety. Provisions may also be made for future sources in the form of 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 BMP’s.

Big Brook, Gravelly Book, and Milford Brook were all listed on The New. Jersey 2004
Integrated Water Quality Monitoring and Assessment Report (305(b) and 303(b)) issued
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in June of 2004. Within Marlboro, Gravelly Brook does not attain water quality standards
for several parameters: phosphorus, fecal coliform, nitrate, pH, and total suspended soils.
Also, Big Brook, shortly downstream of Marlboro at Colts Neck exceeds water quality
criteria for temperature, dissolved oxygen, pH, nitrate, total suspended soils, unionized
ammonia, fecal coliform, and phosphorus. Consequently, these said rivers are “impaired”
waterways. When more than one pollutant impairs an individual waterway, said
waterway will remain on Sublist 5 until TMDL’s for all pollutants are established and
approved by the USEPA. Also included within the report within Sublist 3 is the Milford
Brook at Pease Road in Manalapan, as NJDEP AMNET testing indicated that the
waterway failed to meet established water quality criteria for benthic macroinvertebrates.

The east-central portions of Marlboro Township falls within the area.of the Swimming
River Reservoir Watershed, which is a major potable water supply facility for Monmouth
County. The precipitation that falls on land within the watershed eventually finds its way
to the reservoir through stormwater runoff and natural base flow. Further, as both the
Willow Brook and Big Brook flow into the Swimming River Reservoir, which is now a
Category One waterbody, these waters are now subject to more stringent stormwater
management regulations pursuant N.J.A.C. 7:9B. These regulations require 300-foot
buffers and additional best management practice techniques to be incorporated into new
development applications that fall within these Special Resource Protection Area
(SRPA), HUC-14 boundary areas. As illustrated through Figure 2-Wetlands Map,
significant areas within the eastern half of Marlboro Township are already subject to
these more stringent regulations.

Marlboro Township, the Lower Raritan Basin, and the Monmouth Watershed in general
will continue to experience rapid development. Growth in Monmouth County as a whole
has continued at a robust pace. However, according to the Monmouth County Planning
Board, Marlboro Township (4,325), and neighboring Manalapan Township (4,335)
ranked number one and two in all of Monmouth County for the number of new building
permits issued between 1990 and 2003. As land development and in turn impervious
cover continues to increase, stormwater related issues such as maintaining water quality,
reducing impervious cover, and improving groundwater recharge will become even more
crucial in order to attain the goals and objectives of both state and local governmental
agencies.

4.5  WATER QUANTITY

Marlboro Township has exhibited water quantity problems including flooding, steam
bank erosions, and diminished base flow in streams. Many of the culverts associated with
road crossings in the Township are undersized. The size and design of culverts has been
cited as a major contributor to both the frequency and the severity of stormwater flow
flooding, which 1is experienced in several locations throughout the Township. The
Identification and Evaluation of Impairments, which was completed as part of the Deep
Run Watershed Report lists under sized culverts and provides a prioritized list of
impaired sites and suggested BMP’s for areas throughout the Deep Run watershed.
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The continually expanding amount of impervious surfaces in the: Township has decreased
groundwater recharge, and in turn contributed to the stormwater management issues that
exist in Marlboro. The average annual groundwater recharge rates are shown graphically
in Figure 5- Ground Water Recharge Areas. New Jersey Geologic Survey (NJGS)
estimates groundwater recharge using methodology from NJGS Report GSR-32 "A
Method for Evaluation of Ground-Water-Recharge Areas in New Jersey”. Land-use/land-
cover, soil and municipality-based climatic data were combined and used to produce an
estimate of ground-water recharge in inches/year. Recharge was then ranked by volume
(billions of gallons/year) using natural breaks in the percentage of total volume.

Wellhead protection areas, also required as part of the MSWMP, are illustrated in Figure
6-Wellhead Protection Areas. According to the NJDEP, “A Well Head Protection Area
(WHPA) in New Jersey is a map area calculated around a Public Community Water
Supply (PCWS) well that delineates the horizontal extent of ground water captured by a
well pumping at a specific rate over a two, five, and twelve-year period of time for
unconfined wells. ...The confined wells have a fifty foot radius delineated around each
well serving as the well head protection area to be controlled by the water purveyor in
accordance with Safe Drinking Water Regulations” (see NJAC 7:10-11.7(b) 1). Weli
Head Protection Area delineations are conducted in response to the Safe Drinking Water
Act Amendments of 1986 and 1996 as part of the Source Water Area Protection Program
(SWAP). The delineations are the first step in defining the sources of water to a public
supply well. Within these areas, potential contamination will be assessed and appropriate
monitoring will be undertaken as subsequent phases of the NJDEP SWAP program.

With respect to potable water supplies, the Bureau of Safe Drinking Waters Water Supply
Administration within the New Jersey Department of Environmental Protection
administers the Source Water Assessment Program (SWAP). According to the 2004
Source Water Assessment Report for the Township of Marlboro, residents receive
potable water from four water supply entities: Marlboro Township Municipal Utilities
Authority (MTMUA), Gordon’s Corner Water Department, Marlboro Psychiatric
Hospital, and Matawan Borough Water Department.

The first, the MTMUA, is a public community water system consisting of four wells, one
purchased groundwater source, and one purchased surface water source. The systems
ground water sources are tapped from the middle Potomac-Raritan-Magothy aquifer.
Surface water is purchased from either Middlesex Water Company, or New Jersey
American Water Company-Monmouth. Secondly, Marlboro Psychiatric Hospital is a
public community water system consisting of three wells. The systems source water is
drawn from the middle Potomac-Raritan-Magothy aquifer, the upper Potomac-Raritan-
Magothy aquifer, or the Englishtown aquifer system.

Gordon’s Corner Water Department serves approximately 3,500 customers in the
southern sections of Marlboro Township with potable water. The Gordon’s Corner
community water system consists of nine wells, three purchased groundwater sources,
and one purchased surface water source. As of the 2004 SWAP report, the companies 9
wells equaled a total capacity of 6.84 MGD. The systems source water is tapped from the
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following aquifers: middle Potomac-Raritan-Magothy aquifer, upper Potomac-Raritan-
Magothy aquifer. The system also purchases water from the following water systems:
Freehold MUA, Marlboro MUA, Marlboro Water Department, and Matchaponix Water

Supply.

The Marlboro Psychiatric Hospital is also a public community water system consisting of
3 wells that draw from the middle Potomac-Raritan-Magothy aquifer, the upper Potomac-
Raritan-Magothy aquifer, and the Englishtown aquifer system. The hospital does not
currently purchase water from any other public supplier.

The final public water supplier that serves residents of Marlboro is the Matawan Borough
Water Department. This water system consists of two wells, three purchased groundwater
sources, and one purchased surface water source. The system’s source water comes from
the upper Potomac-Raritan-Magothy aquifer. The system also purchases water from the
following water systems: Marlboro MUA, Aberdeen MUA, and New Jersey American
Water Company-Monmouth System.

In addition, independent water-quality laboratories regularly test water samples from
around the Township. The results of these water tests show no contaminants present that
contain maximum contaminants levels (MCL’s), as established by Federal and NJ State
government agencies. Under Federal law, all water users now receive an annual report
on the quality of their drinking water, listing only the contaminants that are detected in
the water.

4.6 FLOODING & PROPOSED SOLUTIONS

To inform both public and private land use decision makers of areas that are subject to
flooding, the Federal Emergency Management Agency has completed Flood Insurance
Rate Maps (FIRM) for Marlboro Township. Wetlands, and low relief areas immediately
along the banks of Willow Brook, Gravelly Brook, Matawan Creek, Deep Run, Big
Brook, and Tepehemus Brook have all been designated as an “A Flood Zone” by the
FIRM maps. The areas contained within an “A Flood Zone” designation represents that
they have been found to lie within the 100-year floodplain with the base flood elevation
determined. Each of these points, along with its corresponding base flood elevation is
listed below in Table 6:
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286.69 ft. Nolan Roads. Established by Quinn &
Associates.

P.K. nail at the intersection of Pleasant Valley
178.98 ft. and Igoe Roads. Established by Quinn &
' Associates.
P.K. nail at the intersection of Greenwood and
86.75 ft. Texas Roads. Established by Quinn &
Associates.

Spike in pole no. JC-306-MO on northeast

corner of the intersection of U.S. Highway 9 and

121.59 ft. Sandburg Drive. Established by Quinn &
Associates.
Spike in pole no JC-333-MO on west side3 of
118.62 ft. U.S. Highway 9, .15 mile south of Sandburg

Drive. Established by Quinn & Associates.
Spike in Guard Post on southwest corner of the
104.36 ft. intersection of U.S. Highway 9 and Clayton
Road. Established by Quinn & Associates.

P K. nail in pole no. F32-2 at the intersection of
173.70 ft. Hobart Street and State Highway 79. Established
by Quinn & Associates.

P.K. nail at the intersection of Wendy Lane and

117.79 ft. School Road East. Established by Quinn &
Associates.
P.X. nail 75 feet east of intersection of Oak Lane
130.40 ft. and School Road East. Established by Quinn &
Associates.

Source: FEMA Flood Insurance Rate Map (FIRM)—Marlboro Township, Monmouth
County, New Jersey. Revised: April 9, 1982.

Large portions of the Township experience flooding on a regular basis. These flooding
conditions are due at least in part to an inadequate stormwater infrastructure. Historic
roads, which were constructed before modern design standards and regulatory oversight
bisect expansive wetland/riparian corridors with relatively few opportunities for passing
stormwater flows. These roadways include Tennent Road, Texas Road, Spring Valley
Road, and Brown Road near the Marlboro Summit development. Many of these locations
experience persistent year round flooding. Improving the persistent flooding issues in
town will not only require the enforcement of more rigorous stormwater management
regulations on new development, but also require retrofitting and improving the existing
stormwater management infrastructure within watersheds that exhibit excessive siltation
of streambeds, which exacerbates the threat of flooding.

15



Marlboro is continuously working to correct existing areas of flooding throughout the
Township. The Department of Public Works routinely vacuums inlets prone to flooding
and clears away fallen leaves during the autumn months. Further, each year the Township
may include the most pressing drainage improvements as part of their Capital
Improvement Program. In addition to these provisions, as the comprehensive watershed
studies are being completed by the USACE, the Township Engineer will work with the
Director of Public Works and the Road Department to develop a comprehensive list of
locations in Marlboro which are prone to flooding. This list will be prioritized and
mitigative solutions for each location will be listed within Marlboro’s Mitigation Plan.
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5.0 STORMWATER MANAGEMENT
5.1 INFRASTRUCTURE

Marlboro Township receives almost 46 inches of rain in an average year. To manage the
public risk that flooding imposes on residents, a substantial stormwater management
system has been developed. As illustrated earlier through Table 1, both the amount, and
condition of the stormwater that finds its way into local waterways is in large part
determined by the amount of impervious cover the land contains. With less absorption of
rainwater into the ground, the increased volume of stormwater runoff promotes erosion,
damages stream banks, and in turn dumps sediment into streambeds.

N.JLA.C. 7:8 spells out guidelines for how to manage stormwater more effectively and
also how to incorporate best management practices into the planning stages of project
design. These standards now require stormwater detention capacity to hold and slowly
release the runoff from storms that have a likelihood of occurring once every two, ten and
one hundred years. Some sites may be able to achieve these standards through vegetative
swales, buffers, and landscaping to control non-point source pollution. Other sites may
require the building of a structural stormwater management facility. In situations where
the development of structural stormwater facilities is necessary, the NJDEP’s Best
Management Practice Manual should be consulted as it outlines alternatives and
strategies to incorporate Best Management Practices into a projects site design. Possible
alternatives include surface structures such as Infiltration Basins, Vegetative Filters, and
Pervious Paving Systems as well as subsurface measures such as Sand Filters. These
BMP’s are strongly encouraged to be incorporated into the Township’s existing
stormwater management infrastructure to enhance groundwater recharge, and reduce the
velocity and amount of runoff that originates on site; thus improving the quality and
reducing the quantity of stormwater that originates within Marlboro.

5.2 STORM DRAINS

Marlboro Township has an annual Capital Improvement Program through which
infrastructure improvements are designed and constructed. The construction or
reconstruction of drainage best management practices, and stormwater management
improvements within the Township are included in this program.

Further, to inform the public of the presence of storm drains, Marlboro has initiated a
storm drain labeling program. The Township’s Public Works Department will label all
storm drain inlets that are along municipal streets with sidewalks, and all storm drain
inlets within plazas, parking areas, or maintenance yards that are operated by the
Township. Most storm drain inlet labels will be plastic, and applied using adhesive.
However, in some case where the durability of plastic labels is a concern, some drains
will be painted using pre-cast labels. Through the Township’s annual catch basin
cleaning program, the labels will be checked to ensure that they are still visible, and those
labels that are no longer visible will be replaced as soon as possible. Marlboro Township
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will label a minimum of 50% of the storm drain inlets by April of 2007 and label all
remaining storm drain inlets by April of 2009.

Marlboro has also initiated programs to more effectively maintain and manage its
existing stormwater infrastructure. The Township initiated an outfall pipe mapping
program in July of 2004. The Engineering Department is using a GPS unit to determine
the location of the end of all outfall pipes operated by the Township. For mapping
purposes, the Township has been divided into two sectors of outfall point locations.
Sector I is the area south of Route 520, and Sector II is the area north of Route 520.
Sector I will be mapped by the end of 2006, and Sector II will be mapped by April of
2009. As of February of 2005, 162 outfall pipes have been located in Sector I. Once all
outfall pipe locations have been identified, a map drawn to tax map scale will be
developed using alphanumeric identifiers to illustrate the outfall locations.

Those outfall pipes for which scouring had been detected and addressed ‘in the past
should be inspected annually thereafter to ensure that the associated stabilization projects
were successful. Once it is determined that the scouring repairs have adequately
mitigated any subsequent scouring, those outfalls will again be inspected once during
each five year permit cycle. In addition, if the Township is able to locate the illicit
connection (and the connection is within Marlboro) the responsible party will be notified
immediately and a citation will be issued if the connection is not corrected or removed
within six (6) months of discovery. If an illicit connection is found to originate from
another public entity, Marlboro Township will report the illicit connection to the
Department and also notify the municipality from which it appears to originate.

Further, Marlboro Township will implement a stormwater facility maintenance program
to insure that all stormwater facilities operated by the Township are functioning properly.
In April of 2005, the Township initiated an annual catch basin cleaning program to
maintain the function and efficiency of these facilities. Due to the very large number of
catch basis (approximately 4,000) in Marlboro, the Township is currently examining the
feasibility of hiring additional staff in order to clean each catch basin facility on a yearly
basis. However, at the moment the Department of Public Works will be inspecting and/or
cleaning at least 400 catch basins each year. All catch basins will be inspected yearly,
even if they were found to be “clean” during the previous inspection. At the time of
cleaning, the catch basins will also be inspected for proper function, and maintenance
will be scheduled for those catch basins that are in disrepair. The annual catch basin
cleaning program was initiated in April 2005.

Marlboro Township will also investigate the storm drains for illicit connections and will
check outfall pipes for signs of scouring. The Township of Marlboro will begin the initial
physical inspection of all outfall pipes within 18 months of the EDPA (October 1,2005),
and will complete the initial physical inspection of all outfall pipes within 60 months of
the EDPA (April 2009). The Township will use the NJ Department of Environmental
Protection (NJDEP) Illicit Connection Inspection Report Form to conduct these
inspections, and each of these forms will be kept within the appropriate SPPP records.
Outfall pipes that are found to have dry weather flow or evidence of an intermittent non-

18



stormwater flow will be investigated to locate the illicit connection. If the Township is
able to locate the illicit connection (and the connection is located within Marlboro), the
responsible party will be cited for being in violation of the Township’s Illicit Connection
Ordinance, and the connection will be eliminated immediately. If after investigation the
source is not able to be located, a Closeout Investigation Form will be sent along with
Marlboro’s Annual Inspection and Recertification. If an illicit connection is found to
originate from another public entity, the Township of Marlboro will report the illicit
connection to the NJDEP.

5.3 STORMWATER BASINS

Most of the stormwater management system within Marlboro Township relies on storm
drains. However, there are two types of stormwater basins and both are present in
Marlboro. First, “detention basins”, which are designed to stay dry between storm events,
detain stormwater for a period of time, while releasing water at a slow and controlled
rate. A second type of basin that is designed to manage stormwater flows is a “retention
basin”, which is designed to stay wet by retaining a permanent pool so as to mimic a
natural pond or lake. Over the past quarter century, as the number of subdivisions have
multiplied in the Township, so to have the number of stormwater basins. Many of the
existing basins in Marlboro are suited to be retrofitted to accommodate more volume, or
to improve the quality of stormwater that is dispended into the basin. Due to their
potential to improve the quality and manage the quantity of stormwater that enters the
basin, the retrofitting of existing stormwater basins have been identified by the Township
as a priority for potential mitigation projects, and are identified as such within the
Township’s Mitigation Plan, which is included as Section 6.4 of this report.

Together, these coordinated stormwater basin operation and maintenance programs will
enable Marlboro to slowly improve the way stormwater is managed in the Township.
Through mapping, maintenance, and retrofitting of the Township’s existing stormwater
infrastructure, Marlboro will slowly begin to alleviate the threat of flooding, protect
potable water supplies, and improve the quality of stormwater that enters local
waterways.

54  WATERSHED

Marlboro Township is split between two New Jersey Department of Environmental
Protection Watershed Management Areas (WMA’s). The western portion of the
Township (55% of the total land area) is included within the Lower Raritan Basin
Watershed (WMA 9). The Other 45% of Marlboro Township falls within the Monmouth
Coastal Watershed, which is known as Watershed Management Area 12 (WMA 12). This
Watershed Management Area extends from Perth Amboy to Point Pleasant Beach and
includes portions of Middlesex, Monmouth and Ocean Counties.

Within this larger watershed network several sub watersheds exist within Marlboro. As
noted earlier, the Deep Run Watershed drains approximately 8.9 square miles or 29% of
the lands within Marlboro Township. Further, the U.S. Army Corps of Engineers have
divided the remaining portions of the Township into three additional areas, which are
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referred to as Yellow Brook, Barclay Brook and Big Brook. These three watershed areas
will be the subject of three separate studies conducted by the U.S. Army Corps of
Engineers to asses the extent and impact of impairments within these watersheds and
remediate them in order to improve stormwater management and reduce the risk of
flooding.

6.0  DESIGN AND PERFORMANCE STANDARDS

Section 84-104 of the Township’s Zoning Code/Land Use Regulations lists the current
Stormwater Management Regulations. These regulations set forth standards to protect
water quality, water quantity, and detention facilities maintenance and repair. The
Township has also developed a Stormwater Impact and Facilities Improvement Fund.

Also, the Township has adopted stream corridor preservation restrictions on lands owned
by the Township of Marlboro. The restrictions apply to areas within the Township’s
Stream Corridor Preservation District, which was added to Marlboro’s existing zoning
designations in September of 1993. The purpose of the Stream Corridor Preservation
District restrictions are as follows:

e Improve the management, care and preservation of waterways and water
resources in the Township of Marlboro.

» Protect significant ecological components of Stream Corridors including, but not
limited to, floodplains, woodlands, steep slopes, wildlife and plant life habitats
within stream corridors to prevent flood related damage.

* Complement existing Federal, State, Regional, County and Municipal Stream
Corridor and flood hazard protection, management regulations and plans.

* Coordinate the regulation of development within Stream Corridors in a manner
consistent with the Township's other regulatory approaches regarding
environmentally sensitive areas.

° Reduce the amount of nutrients, sediment, organic matter, pesticides and other
harmful substances that reach waterways and subsurface and surface water bodies
by using scientifically proven processes, including, but not limited to, filtration,
deposition, absorption, adsorption, plant uptake, biodegradation, denitrification
and any and all other means now or hereinafter devised and by improving
infiltration, encouraging sheet flow and stabilizing concentrated flows.

* Regulate land use and development within the Township so that such uses are
consistent with the intent of this section and the regulations promulgated herein
and generally accepted preservation practices.

* Preserve natural, scenic and recreation areas within and adjacent to streams and
waterways throughout the Township of Marlboro.

» Support the water resource policies of the New Jersey State Development and
Redevelopment Plan.

* Advance the purposes of the New Jersey Municipal Land Use Law with particular
emphases on those items set forth in N.J.S.A. 40:55D-2(a)(b)(d)(i) and ().

e Protect natural drainage features.

¢ Aid in the reduction of flooding.
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e Reduce development impacts on water quality.

e Protect the rights of others within the same waterway areas from the adverse
effects of improper stream corridor development.

e Provide for potential recreation and wildlife migration corridors throughout the
Township for the health, welfare and benefit of the citizens of the Township of
Marlboro, County of Monmouth and State of New Jersey.

Also, The Conservation Plan element of the Township’s most recent Master Plan focuses
on the necessity of stream corridor greenways as a tool to preserve wildlife habitat and
improve water quality. As streamside buffer zones have been shown to be effective in
reducing the pollutants that are carried overland by stormwater, to help protect stream
corridors, control flooding, and protect water quality, the conservation element proposes °
the establishment of a “Greenways Plan” along waterways within the Township. Further,
to protect water quality within the Swimming River Reservoir, sections §84-49.3 and
§84-49.2 (Stream Corridor Preservation Districts) were added to Marlboro Township’s
Land Development Regulations.

To minimize the adverse impact of stormwater runoff on water quality, water quantity
and the loss of groundwater recharge in receiving water bodies, the Township will adopt
design and performance standards that comply with the stormwater management
measures as presented in N.J.A.C. 7:8. The design and performance standards include
amended language for the inclusion of maintenance requirements, and safety standards
consistent with N.J.LA.C. 7:8-6. The ordinances will be submitted to the County for
review and approval within 24 months of the Effective Date of Permit Authorization
(EDPA).

Further, by amending their current Land Use Regulations, it is the intention of the
Township of Marlboro to incorporate both structural and nonstructural stormwater
management strategies as presented in N.J.A.C. 7:8-5 to the maximum extent practicable.
Said regulations -address erosion control, groundwater recharge, runoff quantity
standards, stormwater runoff quality standards, standards for calculating stormwater
runoff and groundwater recharge, structural stormwater management standards, and
maintenance requirements, as stated above. The major development must meet the
established design and performance standards set forth in the Soil Erosion and Sediment
Control Act.

Major developments must also meet one of two standards for groundwater recharge
(NJ.A.C. 7:8-5.4(2)2.): (1) maintain 100 percent of the average annual pre-construction
groundwater recharge volume for the site or (2) infiltrate the increase in the stormwater
runoff volume from pre-construction to post-construction for the two-year storm. For
water quality (N.J.A.C. 7:8-5.5), stormwater management measures shall be designed to
reduce the post-construction load of total suspended solids (TSS) in the stormwater
runoff generated by the water quality design storm by 80 percent of the anticipated load
from the major development.
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To control stormwater runoff quantity impacts (NJ.A.C. 7:8-5.4 3.), a major
development must meet one of three design standards: (1) demonstrate at no point in time
that the post-construction runoff hydrograph exceed the pre-construction runoff
hydrograph, (2) demonstrate there is no increase, as compared to the pre-construction
condition, in the peak runoff rates of stormwater leaving the site for the 2, 10, 100-year
storm event and that the increased volume or change in timing of stormwater runoff will
not increase flood damage at or downstream of the site, and (3) demonstrate the
postconstruction peak runoff rates for the 2, 10 and 100-year storm events are 50, 75 and
80 percent, respectively, of the pre-construction runoff rates. However, for stormwater
water runoff quantity requirement (3), stream encroachment standards (N.J.A.C. 7:13-
2.8) will require for the 100-year storm event 75 percent of the pre-construction peak
runoff rates. Prior to adoption, these ordinances will all be submitted to the Monmouth
County Planning Board for review and approval within 24 months of the EDPA.

The second set of rules is the Phase II New Jersey Pollutant Discharge Elimination
System Stormwater Regulation Program Rules (N.J.A.C. 7:14A). These Rules are
intended to address and reduce pollutants associated with existing stormwater runoff.
The Rules establish a regulatory program for existing stormwater discharges as required
under the Federal Clean Water Act. These rules govern the issuance of permits to entities
that own or operate small municipal separate storm sewer systems, known as MS4s.
Under this program permits must be secured by municipalities, certain public complexes
such as universities and hospitals, and State, interstate and Federal agencies that operate
or maintain highways. The permit program establishes the Statewide Basic Requirements
that must be implemented to reduce nonpoint source pollutant loads from these sources.
The Statewide Basic Requirements include measures such as: the adoption of ordinances
(litter control, pet waste, wildlife feeding, proper waste disposal, etc.); the development
of a municipal stormwater management plan and implementing ordinance(s); requiring
certain maintenance activities (such as street sweeping and catch basin cleaning); locating
discharge points and stenciling catch basins; and a public education component.

Owners or operators of MS4s would be required to develop and implement a stormwater
management program designed to reduce the discharge of pollutants to the maximum
extent practicable and protect water quality.

Control measures are expected to include, at 2 minimum, the following components:

e Public education and outreach

e Public involvement and participation

e Illicit discharge detection and elimination

e Construction site storm water runoff control

e Post-construction storm water management in new development and
redevelopment

¢ Pollution prevention/good housekeeping for municipal operations
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6.1 IMPLEMENTING NON-STRUCTURAL STORMWATER
MANAGEMENT STRATEGIES

The implementation of non-structural Best Management Practices are strongly
encouraged to be added to the Township’s existing development regulations and applied
to all new site design proposals. Whenever possible, the following nine strategies should
be incorporated into site design:

e DProtect areas that provide water quality benefits or areas particularly susceptible
to erosion and sediment loss;

e Minimize impervious surfaces and break up or disconnect the flow of runoff over
impervious surfaces; - : ' '

¢ Maximize the protection of natural drainage features and vegetation;

e Minimize the decrease in the "time of concentration” from pre-construction to
post construction. "Time of Concentration" is defined as the time it takes for
runoff to travel from the hydraulically most distant point of the drainage area to
the point of interest within a watershed;

¢ Minimize land disturbance including clearing and grading;

e Minimize soil compaction;

e Provide low-maintenance landscaping that encourages retention and planting of
native vegetation and minimizes the use of lawns, fertilizers and pesticides;

e Provide vegetated open-channel conveyance systems discharging into and through
stable vegetated areas; and

» Provide other source controls to prevent or minimize the use or exposure of
pollutants at the site in order to prevent or minimize the release of those pollutants
into stormwater runoff. These source controls include, but are not limited to:

1. Site design features that help to prevent accumulation of trash and debris
in drainage systems;

ii. Site design features that help to prevent discharge of trash and debris
from drainage systems;

111. Site design features that help to prevent and/or contain spills or other
harmful accumulations of pollutants at industrial or commercial
developments; and

1v. When establishing vegetation after land disturbance, applying fertilizer
in accordance with the requirements established under the Soil Erosion
and Sediment Control Act N.J.S.A. 4:24-39 et seq., and implementing
rules.

Also, Chapter 84 of the Township’s Code, entitled “Land Use” was reviewed to evaluate
the extent to which non-structural stormwater management techniques have been
implemented into the site deign of a proposed development. This review included, but
was not limited to existing provisions for Curbs and Gutters, Driveways and Accessways,
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Off-Street Parking and Loading, Streets, and Sidewalks. A summary of the of the
pertinent provisions is presented below:

Section 37 (Flood Damage Prevention) this section promotes the public health, safety
and general welfare by minimizing the threat of both public and private losses due to
flood conditions. To accomplish these goals, the ordinance restricts the type of uses, and
order that the uses that are constructed be protected against flooding conditions.

Section 35 (Cluster Provisions) indicates that cluster development alternatives exist
within the following zones LC, R-60, R-60, and R-30. The cluster option is an excellent
tool for reducing the impervious cover imposed by roads and driveways. It also
minimizes the disturbance of large tracts of land, reduces lot size, and protects large areas
of environmentally sensitive land, while providing additional open space. Although the
ordinance does not provide a specific percentage of the cluster development that must be
dedicated to open space, it does stipulate that each open space area shall contain a
minimum of two contiguous acres, and also that open space areas shall not be less than
twenty (20) feet in width at any location for any extended length.

Sections 60 and 61 (Off-Street Parking and Loading Regulations) These two sections
address a number of areas where nonstructural stormwater management principles can be
incorporated into the site design of a project. These areas include: parking requirements,
driveway requirements and loading regulations. Each off-street parking space shall
measure not less than ten by twenty (10 x 20) feet, exclusive of access drives and aisles,
except that parallel curb parking spaces shall be nine by twenty-three (9 x 23) feet.
Driveways shall have a minimum width of twelve (12) feet for one-way traffic and
twenty-five (25) feet for two-way traffic for single-family residences, and a minimum
width of twenty (20) feet for one-way traffic and twenty-five (25) feet for two-way traffic
for all other uses. Parking areas of over 20 vehicles require landscaped islands to
disconnect areas of impervious surfaces, but they don’t currently contain provisions for
incorporating these islands as stormwater management tools to both filter stormwater and
maximize groundwater recharge. This section also outlines parking ratios adopted by the
Township. In general, the existing ratios have been found to be consistent with the
principles of low impact development, but considering the magnitude of the Township’s
flooding problems, in the future these ratios may be reduced to an even greater extent.

Section 30 (General Provisions) outlines Marlboro’s Stream Corridor Preservation
restrictions. These provisions, which institute a 100 foot buffer along all stream corridors
apply to all lands contained in Marlboro, including, but not limited to any and all tracts of
land that are the subject of an application for subdivision, site plan or any land use

approvals that fall, in whole or in part, within a stream corridor and/or stream corridor
buffer.

Section 133 (Erosion and Sediment Control) no major site plan or major subdivision shall
be granted preliminary approval until a soil erosion and sediment control plan has been
certified by the Freehold Soil Conservation District. However, the applicant may submit a
soil erosion and sedimentation control plan that has been approved and certified by the
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Freehold Soil Conservation District and request that it be accepted in lieu of the
requirements of this section, and the approving agency shall approve, partially approve or
disapprove said request.

Section 134 (Soil Removal and Redistribution) this section subjects applicants that are
proposing to remove greater than hundred (100) cubic yards in excavation that takes
place on any lot other than a single-family residence to receive a soil removal permit
before excavation commences.

Section 128 (Shade Trees) the Township requires a minimum number of shade trees per
lot to be planted in the front yard. The trees shall be planted an average of fifty (50) feet
apart and four (4) feet from the sidewalk in the front lawn area. If there is no sidewalk,
then these trees shall be planted eleven (11) feet inside the right-of-way line on the
residence side or as otherwise designated by the Planning Board. This section also
identifies particular species that are more suited for Marlboro’s soils than others as red
maple, sugar maple, Norway maple, honey locust, American beech, Norway spruce,
white pine, eastern red cedar and Canadian hemlock are recommended, while poplar,
sweet-gum, silver maple, sassafras, tulip tree, all types of willow and all evergreens are
prohibited. In addition, removing existing trees from the lot or filling soil around trees on
a lot shall not be permitted unless it can be shown that grading or construction
requirements necessitate removal of trees, in which case these lots shall be replanted with
trees to reestablish the tone of the area and to conform to adjacent lots.

Section 129 (Sidewalks) describes the sidewalk requirements for the Township. The
ordinance specifies both the materials and design standards to be used when constructing
sidewalks, but does not specify the zones for which they are required. The incorporation
of language to require developers to design sidewalks to discharge stormwater to
neighboring lawns where feasible to disconnect these impervious surfaces, or use
permeable paving where appropriate is encouraged.

Section 116 (Natural features) natural features such as trees, brooks, swamps, hilltops
and views shall be preserved whenever possible. On individual lots, care shall be taken to
preserve selected trees in order to enhance soil stability and the landscape treatment of
the area.

Section 104(Stormwater Management) this section states that dished gutters shall be
permitted at any street intersection on rural and local streets and at the intersection of
rural and local streets with minor collector streets and at the intersection of minor
collector streets with major collector streets where the street of the lower classification is
to be officially designated and signed as a stop street. In such cases, the dished gutter
shall cross only the street of the lower classification. At the intersections of primary and
secondary arterial streets and major collector streets, sufficient catch basins, at the
discretion of the reviewing agency, shall be installed at each street intersection to avoid
gutter overflow and at low points in the street grade, and dished gutters shall not be
permitted

25



Section 105 (Environmental Impact Report) this section indicates that an environmental
impact report shall accompany all applications for major subdivision and site
development plans and shall provide the information needed to evaluate the effects of the
proposed development upon the environment and shall include data, be distributed,
reviewed and passed upon by the approving board.

Section 109 (Floodplain Regulations) this section of the ordinance aims to 1) implement
the land use rules and regulations promulgated by the New Jersey Department of
Environmental Protection for floodways and the flood fringe portion of a flood hazard
area. 2) To discourage construction and regrading in flood hazard areas. 3) To prevent
encroachments into flood hazard areas which would obstruct or constrict the area through
which water must pass 4) To prevent pollution of watercourses during low or high-water
periods by preventing the placing or storing of unsanitary or dangerous substances in the
flood hazard areas.

As illustrated above, Marlboro has adopted a number of provisions to incorporate
nonstructural stormwater management into their Land Development Regulations.
However, several sections of the existing ordinance may be examined to determine if it is
practicable to incorporate additional nonstructural stormwater management regulations
into the Township’s existing design standards. For example, the Township may consider
revising its landscaping provisions to require the planting of native vegetation (which
requires less fertilization and watering than non-native species) on site. Further, the
Township may examine the feasibility of amending their current design standards to
incorporate language encouraging vegetated open swale conveyance as opposed to
standard curb and gutter conveyance. Also, whenever feasible the design standards may
be amended to encourage pervious paving materials to be used in the construction of
sidewalks and driveways. Also applicants should be required to disconnect impervious
surfaces, where practical, to promote pollutant removal and groundwater recharge.
Although, additional amendments may be made, the Township’s existing provisions have
been found to be compatible with N.JA.C. 7:8-5.3 (Nonstructural Stormwater
Management Strategies).

In addition, Appendix B provides a model ordinance that has been provided by the
NJDEP to assist municipalities in drafting stormwater control ordinances that comply
with the State’s newly adopted stormwater management design and performance
standards. Following the adoption of this plan a new Stormwater Management Control
Ordinance per the NJDEP’s new Stormwater Management Rules will be prepared and
adopted by Marlboro Township. A number of additional provisions relating to
stormwater basin fees and maintenance, design standards, pertaining to both structural
and non structural methods that must be incorporated into a projects design, safety
- standards for stormwater basins, and maintenance and repair fees and responsibility will
all be included within the amended ordinance. Upon completion, the ordinances will
then be sent to the Monmouth County Stormwater Technical Advisory Committee for
review and approval within 24 months of the EDPA. A copy will also be sent to the
Department of Environmental Protection at the time of submission.
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6.2 IMPLEMENTING STRUCTURAL STORMWATER MANAGEMENT
STRATEGIES

As mentioned earlier, the NJDEP has implemented more rigid regulations regarding the
volume, rate, and quality of stormwater originating on a new development site. Some
sites may be able to achieve these standards through vegetative swales, and buffers, and
landscaping to control non-point source pollution. Other sites may require the building of
a stormwater basin. In these cases, where the development of structural stormwater
facilities is necessary, the New Jersey Department of Environmental Protection’s BMP
guide should be consulted. The structural BMP’s utilized in low impact development
concentrate on the following practices to be utilized in site development in conjunctlon
with the non-structural methods described above:

e Bio-retention Systems — A bioretention system consists of a soil bed planted with
native vegetation located above and underdrained sand layer. It can be configured
either as a basin or a swale.

¢ Constructed Stormwater Wetlands — Constructed wetlands are wetlands systems
designed to maximize the removal of pollutants from stormwater runoff through
settling and both uptake and filtering by the vegetation.

e Dry Wells - A dry well is a subsurface storage facility that receives and
temporarily stores stormwater runoff from roofs and structures. Discharge of the
accumulated stormwater from a dry well occurs through infiltration into the
surrounding soils.

¢ Extended Detention Basins - An extended detention basin is a facility constructed
through excavation or embankments that provides temporary storage of
stormwater runoff. It has an outlet structure that detains runoff inflow and allows
for controlled outflow to aid in mitigating stormwater flows from development.
Usually this type of structure is utilized to provide both water quantity and water
quality mitigation.

e Infiltrative Basins — Infiltration Basins are similar to detention basins in that they
both temporarily store stormwater runoff generated from development project.
The principal outlet to this type of basin is not a constructed outlet structure, but
rather the highly permeable soils allowing for infiltration into the surrounding
subsoils.

o Manufactured Treatment Devices — A manufactured treatment device is a pre-
fabricated stormwater treatment structure utilizing settling, filtration, absorptive
materials, vortex separation, vegetative components, and/or other appropriate
technology to remove pollutants from stormwater runoff.

e Pervious Paving Systems — Pervious pavement utilizes paving material which

“allows for stormwater to infiltrate through the pavement rather than accumulate as
is the case with standard paving material. Pervious pavement utilizes void areas
within the paving material to provide for this permeable feature.

e Sand Filters — A sand filter consists of a forebay and an underdrained sand bed.
Runoff entering the sand filter is conveyed first through the forebay, which
removes trash, debris and coarse sediments, and then infiltrates through the sand
bed to an outlet pipe at the bottom of said filter.

27



e Vegetative Filters — A vegetative filter is an area designed to remove suspended

solids and other pollutants from stormwater runoff flowing through a length of
vegetation, called a vegetative filter strip. The vegetation in a filter strip can
range from turf grass to woody vegetation.

Wet Ponds - A wet pond is a facility constructed through excavation or
embankments that provides both permanent and temporary storage of stormwater
runoff. It has an outlet structure that creates a permanent pool and detains and
attenuates runoff inflows promoting the settlement of pollutants.

Further, all structural stormwater management measures (structural BMP’s) shall be
designed according to the following conditions:

They should to take into account the existing site conditions, including, for
example, environmentally critical areas, wetlands; flood-prone areas; slopes;
depth to seasonal high water table; soil type, permeability and texture; drainage
area and drainage patterns; and the presence of solution-prone carbonate rocks
(limestone).

They should be designed to minimize maintenance, facilitate maintenance and
repairs, and ensure proper functioning. Trash racks shall be installed at the intake
to the outlet structure as appropriate, and shall be parallel bars with one-inch (1")
spacing between the bars to the elevation of the water quality design storm. For
elevations higher than the water quality design storm, the parallel bars at the
outlet structure shall be spaced no greater than one-third (1/3) the width of the
diameter of the orifice or one-third (1/3) the width of the weir, with a minimum
spacing between bars of one-inch and a maximum spacing between bars of six
inches. In addition, the design of trash racks must comply with the requirements
of N.J.A.C. 7:8-7.D.

They should be designed, constructed, and installed to be strong, durable, and
corrosion resistant. Measures that are consistent with the relevant portions of the
Residential Site Improvements Standards at N.J.A.C. 5:21-7.3, 7.4, and 7.5 shall
be deemed to meet this requirement.

At the intake to the outlet from the stormwater management basin, the orifice size
shall be a minimum of two and one-half inches in diameter.

Stormwater management basins shall be designed to meet the minimum safety
standards for stormwater management basins at Section N.J.A.C. 7:8-7.
Stormwater management measure guidelines are available in the New Jersey
Stormwater Best Management Practices Manual. 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,
groundwater recharge and water quality design and performance standards
established by this subchapter.

Manufactured treatment devices may be used to meet the requirements of this
subchapter, provided the pollutant removal rates are verified by the New Jersey
Corporation for Advanced Technology and certified by the Department.

In order to ensure adequate long term operation as well as preventative and
corrective maintenance of stormwater management measures and structural
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BMP’s, the designers of such facilities should submit to the municipality a
Maintenance Plan indicating specific maintenance tasks and schedules as
indicated in N.J.A.C. 7:8-5.8 “Maintenance Requirements”. This maintenance
plan will require the ultimate user of said structural BMP’s to provide an annual
certification that the stormwater management measures approved are functioning
as designed and that the proper maintenance and inspection of said measures have
been performed. Random spot inspections by the municipality will be conducted
to ensure compliance along with appropriate enforcement actions such as fines to
be levied should non-compliance result.

By adhering to the State’s newly adopted design standards, the BMP’s engineered for
each proposed development project will serve to improve stormwater quality, enhance
groundwater recharge, and reduce stormwater runoff. Combined, these methods will
serve to improve the environment and protect the public interest by minimizing the risk
of flooding and maintain the Township’s water supply through the future.

6.3 PLAN CONSISTENCY

Currently, Marlboro Township is not contained within the bounds of an adopted Regional
Stormwater Management Plan (RSWMP) and no TMDL’s have been developed for
waters within the Township. Therefore, this plan does not need to be consistent with any
Regional Stormwater Management Plans, nor any TMDL’s. However, the DEP is
coordinating the establishment of TMDL’s for several waterways that pass through the
Township including: Gravelly Brook, Big Brook, Milford Brook, and Matawan Creek. In
addition, recently the Navesink Swimming River Group has met several times over the
course of 2005 to begin the process of organizing a coalition of partners to draft a
Navesink River Regional Stormwater Management Plan. Marlboro Township has joined
this effort with a number of other partners which includes six other municipalities
(Middletown Township, Rumson Boro, Tinton Falls Boro, Holmdel Township, Colts
Neck Township, and Howell Township) as well as other governmental organizations such
as the Monmouth County GIS department, the Freehold Soil Conservation District, the
New Jersey Board of Agriculture, and New Jersey American Water. If a TMDL, or
RSWMP were to be adopted, this plan would be reviewed and revised to incorporate the
principles and design standards so as to comply with the objectives of that plan.

This Municipal Stormwater Management Plan is also consistent with the Residential Site
Improvement Standards (RSIS) N.JLA.C. 5:21, and the Township will utilize the most
current update of the RSIS in the stormwater management review of residential areas.
The Township’s Stormwater Management Ordinance requires all new development and
redevelopment plans to comply with New Jersey’s Soil Erosion and Sediment Control
Standards.

The goals of this plan are also consistent with the goals and objectives that have been
identified within Marlboro Townships newly amended Land Use Element of the Master
Plan. These goals include:
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¢ Continue to use practical and flexible development controls in order to gain open
space, conserve the natural landscape and protect the sensitive ecological areas of
the Township.

o Establish a Conservation Plan that will protect environmentally sensitive areas of
the Township including wetlands, floodplains, and steep slopes.

¢ Endorse development of a Stormwater Management Element of the Master Plan.

Further, the ecologically sensitive measures that are being pursued through this plan and
other Township initiatives are consistent with the State Plan. On September 8, 2005, the
Marlboro Township Council adopted the “upzoning” of all properties within the LC
(Land Conservation) zoning district by incorporating a 5-acre minimum lot area for all
development proposals, this district was formerly 2-acre minimum lots. The rezoning of
these properties is consistent with the State Plan as they have been qualified as part of an
Environmentally Sensitive Planning Area (PAS) due to their environmentally sensitive
nature, and/or the presence of wetlands.

64  MITIGATION PLAN
OVERVIEW

A municipal mitigation plan is an element of the Municipal Stormwater Management
Plan that allows municipalities to grant variances or exemptions to the design and
performance standards for stormwater runoff quality, stormwater runoff quantity, and
groundwater recharge established in N.J.A.C. 7:8-5, and adopted into the municipal
stormwater control ordinance. The existence of a mitigation plan does not preclude the
requirement that an applicant meet the design and performance standards for any one of
the three key stormwater requirements, namely maintaining pre-development recharge,
stormwater runoff quantity reduction and stormwater runoff quality. Instead, a mitigation
plan, once it is approved by the Monmouth County Stormwater Technical Advisory
Committee (STAC) under the requirements of N.J.A.C. 7:8-4, will allow Marlboro
Township, in limited circumstances to waive the strict compliance of one or more of the
performance standards, where full compliance cannot be reasonably accommodated on
site. In addition, approval of a waiver or exemption from one of the three criteria outlined
above provides no guarantee that, if requested, an exemption or waiver will be granted
for either or both of the remaining criteria. However, under no circumstances shall
Marlboro Township waive the Special Resources Protection Area (SRPA) established
under the stormwater management rules at N.J.A.C. 7:8-5.5 (h).

Supporting evidence for an exemption or waiver shall be prepared in the form of a

“stormwater management report” which will be signed and sealed by a New Jersey
licensed professional engineer. The report shall include at a minimum:
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Detailed hydrologic and hydraulic calculations identifying the sizing criteria for
each BMP and the stormwater collection system based upon the anticipated peak
flow and/or volume.

A map of the planned project showing existing conditions with drainage
boundaries and land features, including delineated wetlands, proposed
improvements, including all BMPs, grading, utilities, impervious features, and
landscaping.

Construction details for each BMP with appropriate contact information.

When applying for a waiver, the applicants professional engineer must first demonstrate -
that on-site compliance is either a) not possible, or b) possible but would result in
tangible negative environmental or structural impacts. Such impacts may include:

If the strict application of the regulations would result in a reduction of open
space and/or undisturbed buffer areas. It is important to note that in this situation,
the applicant must demonstrate that such reductions are caused by compliance
with State and local regulations and not an attempt to maximize buildable area.

The degradation of groundwater quality due to the infiltration of poor quality
runoff. For example, if runoff from a shopping plaza with heavy traffic volume
will be directed to a protected water supply aquifer to achieve compliance,
alternative recharge locations may be more practical and environmentally sound.

The modification to the elevation of the groundwater table due to rapid infiltration
of stormwater will have demonstrable negative impacts on local structures and/or
local groundwater quality. For example, rapid infiltration in a highly pervious soil
near a basement may cause flooding and settlement; and also

Flooding due to changes in the time of peak for a storm attenuated in compliance
with N.JA.C. 7:8 and the New Jersey Stormwater Best Management Practices
Manual. Despite the requirement for peak reductions to be applied to the 2-year,
10-year and 100-year events, peak runoff from a sub-basin of a HUC-14 may
actually experience increases due to changes to peak timing.

An applicant may also propose a mitigation project on a site that has not been identified
in this mitigation plan. However, in each circumstance the selection of a mitigation
project must incorporate the following requirements:

The project must be within the same area that would contribute to the receptor
impacted by that project. If there is no specific sensitive receptor impacted, then
the location of the mitigation project may be located anywhere within the
municipality, preferably at a location that would provide the greatest benefit.
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o Legal authorization must be obtained to construct the project at the location
selected. This includes the maintenance and any access needs for the project
through throughout its operation.

e The mitigation project should be located close to the original development
project. If possible, the mitigation project should be located at a similar distance
from the identified sensitive receptor. This distance should not be based on actual
location, but on a similar hydraulic distance to the sensitive receptor. For
example, if a project for which a waiver is obtained discharges to a tributary, but
the closest location discharges to the main branch of a waterway, it may be more
beneficial to identify a location discharging to the same tributary.

o It is preferable to have one location that addresses any and all of the performance
standards waived, rather than one location for each performance standard.

e The project location must demonstrate no adverse impacts to other properties.

e For projects addressing the groundwater recharge performance standard, a
mitigation project site upstream of the location of the actual project site is
preferable to a downstream location.

e Mitigation projects that address stormwater runoff quantity can choose to provide
storage for proposed increases in runoff volume, as opposed to a direct peak flow
reduction.

e Mitigation projects that address stormwater runoff quality can choose to address
another pollutant other than TSS, which has been demonstrated to be of particular
concern, such as streams that have been listed as an impaired waterbody for other
pollutants. However, care must be taken to ensure that waivers that are granted for
the TSS requirements do not result in the impairment of an existing unimpaired
area.

All mitigation plans and reviews should consider the location of the mitigation project in
relation to the property where the projected damage will occur. For example, if a project
were unable to achieve the stormwater quantity performance standards upstream of an
inadequate culvert, a mitigation project downstream of that culvert would not offer
similar protection. Or, if the groundwater recharge is the major contributor to a wetlands
area, the new project should continue to provide recharge to the wetlands area.

Also, in environmentally critical areas, the quality of stormwater that is being directed to
infiltration facilities should be assessed. If the quality of stormwater that would be
infiltrated following development poses a threat to groundwater supplies, off-site
mitigation should be considered. Off-site mitigation should also be undertaken when on-
site recharge is precluded by site conditions, or when stormwater quality assessments
indicate that on-site stormwater infiltration will degrade ambient groundwater quality in
environmentally sensitive areas. Environmentally critical areas include locations where
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groundwater is classified by the State as holding' either special ecological significance,
wellhead protection areas, areas of known groundwater contamination, or areas of on-
going groundwater remediation. Groundwater recharge is of particular concern in areas
discharging to Category 1 (C1) groundwater or in wellthead protection areas. Options for
off-site groundwater recharge include:

e Retrofitting an existing stormwater basin

e Reducing the amount of impervious cover on site by adding vegetation or
incorporating pervious paving materials

e Splitting flows to isolate high quality runoff and constructing infiltration basins to
receive only the high quality runoff

® Acquiring upland recharge areas
SENSITIVE RECEPTORS

Within Figure 7, entitled Sensitive Receptor Map, Marlboro has taken care to indicate the
sensitive receptor areas within the Township that are especially susceptible to stormwater
changes. However, due to the ongoing USACE watershed analysis projects, this list of
sensitive receptors is not comprehensive. Further, as many of the mitigation measures
that will be employed to these sensitive receptor areas are in the planning and preliminary
design stage, when appropriate, Marlboro will allow developers to fund studies to plan
and engineer the most suitable mitigation measure for each project site, and each
performance standard. An applicant may also provide compensatory mitigation through
the contribution of funds when, due to the small amount of the waiver given for the
performance standard, it is not practical to provide a full mitigation project. In these
circumstances, the receipt of financial contributions shall be considered the completion of
mandatory mitigation for that project. However, in these instances, the Township will be
responsible to ensure that mitigation occurs based on the collection of these funds. If such
a situation were to arise, a detailed description of the circumstances, funding amount and
performance standard that was mitigated will be provided in Marlboro’s annual NJPDES
report.

MITIGATION CRITERIA

The mitigation requirements listed below offer a hierarchy of options that are intended to
offset the effect on groundwater recharge, stormwater quantity control, and/or stormwater
quality control to an equal or greater extent than was created by the granting of a waiver
or exemption from the stormwater management requirements.

The mitigation criteria are listed below in order of preference:

1) Identify, design, and implement a compensating measure to mitigate
impacts- The preferred option is to identify and develop a compensating
mitigation project in the same drainage area as the proposed development. In
these cases, the applicant will address the same issue within the design and
performance standards for which the variance or exemption is being sought, and
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2)

demonstrate that the proposed mitigating measures provide equal or greater
compensation to offset the non-complying aspect of the stormwater management
system on site. The developer must also ensure the long-term maintenance of the
project as outlined in Chapters 8 and 9 of the NJDEP Stormwater BMP Manual. If
the Township agrees to control a new stormwater management facility,
arrangement in the form of an escrow account will be made to stipulate the
payment amount, schedule, and long term responsibilities of the facility to ensure
that it functions to capacity.

Complete a project identified by the municipality as equivalent to the
environmental impact created by the exemption or variance- If a suitable site
cannot be located in the same drainage area as the proposed development, as
discussed in Option 1, the mitigation project may provide measures that are not
directly equivalent to the impacts for which the variance or exemption is being
sought, but that addresses the same issue to an equal or greater extent. For
example if a variance is given because the 80% TSS requirement has not been
met, the selected project may address water quality impacts that increase the
siltation of a waterbody within the applicable HUC 14 subwatershed.

If these criteria cannot be met on-site, the Township has identified the retrofitting
of existing basins as the primary mode for mitigation measures to follow.
Through clearing sediment, expanding capacity, or bringing the basin into
compliance with water quality standards, mitigation opportunities have the
potential to significantly improve stormwater management issues that face
Marlboro Township.

As many of the developments in Marlboro were constructed with curb and gutter
drainage, stormwater is often funneled and released directly into an adjoining
waterbody. As these methods are contrary to the stormwater management BMP’s
outlined in the NJDEP’s BMP Manual and endorsed through the adoption of the
State’s new stormwater regulations, the retrofitting of these basins can
dramatically improve the Township’s existing stormwater management
infrastructure. Mitigation projects can utilize a number of BMP’s to offset the
stormwater management of a project that is unable to comply with the new design
standards. However, these BMP’s, which may include sand filters, vegetative
filters, or the incorporation of a manufactured treatment device, among other
possibilities, will be engineered and applied on a site-by-site basis. In general, the
engineering necessary to determine the mitigative measure that is most suited for
a particular basin is the responsibility of the applicant, and must be determined
and submitted by the applicant along with the particular projects site plan.

Marlboro has identified locations within the Deep Run watershed where BMP’s
can be utilized to improve stormwater management and reduce flooding. These
locations, which have been identified by catchment area, offer developers specific
options such as improving culverts, or upgrading infrastructure to use as
mitigative alternatives. Applicants that are seeking waivers for development
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proposals located within the Deep Run watershed are strongly encouraged to
reference the ten Subwatershed Impact Assessment and Implementation Project
Summary Tables included within this study when drafting specific mitigation
project submissions.

Following the United States Army Corps of Engineers (USACE) completion of
the three remaining watershed analysis studies (Yellow Brook, Barclay Brook and
Big Brook), the Township Engineer, in coordination with the director of Public
Works and other stakeholders will compile all the potential mitigation projects
and arrange a hierarchy of the most pressing potential projects, along with the
design and performance standard it will improve (water quantity, water quality, or
groundwater recharge) for applicants to refer to. :

Provide funding for municipal projects that would address existing
stormwater impacts- The third and least preferable stormwater mitigation option
is for the applicant to provide funding or partial funding for an environmental
enhancement project that has been identified in the Municipal Stormwater
Management Plan, or towards the development of a Regional Stormwater
Management Plan. The contributed funds must be equal or greater than the cost to
implement the required on-site stormwater measure for which relief is requested
including the cost of land, easements, engineering design, and long-term
maintenance. However, with this option Marlboro Township, not the applicant is
ultimately responsible for the design, property acquisition, construction,
construction management, maintenance (short term and long term) and follow-up
study, unless that project and its prospective costs have been outlined within this
Mitigation Plan.

REQUIREMENTS FOR MITIGATION PROJECTS

Whether the applicant is proposing the mitigation project, or Marlboro has identified the
project within this Mitigation Plan, the following requirements for mitigation must be
included in the project submission.

Impact from noncompliance- The applicant must provide a table to show the
required values, and the values provided in the project, and include an alternatives
analysis that demonstrates that on-site compliance was maximized to the greatest
extent practicable.

Narrative and Supporting Information Regarding the Need for the Waiver-
The waiver cannot be granted for a condition that was created by the applicant. If
the applicant can provide compliance with the stormwater rules through a
reduction in the scope of the project, the applicant has created the condition and a
waiver cannot be issued. The applicant must provide a discussion and supporting
information of the site conditions that would not allow the construction of a
stormwater management facility to provide compliance with these requirements,
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and/or if the denial of the application would impose an extraordinary hardship on
the applicant brought about by circumstances peculiar to the subject property. The
site conditions to be considered are soil type, the presence of karst geology, acid
soils, a high groundwater table, unique conditions that would create an unsafe
design, as well as conditions that may provide a detrimental impact to public
health, welfare, and safety.

Sensitive Receptor- Identify the sensitive receptor related to the performance
standard for which a waiver is sought. Demonstrate that the mitigation site
contributes to the same sensitive receptor.

Design of the Mitigation Project- Provide the design details of the mitigation
project. This includes, but is not limited to, drawings, calculations, and other
information needed to evaluate the mitigation project.

Responsible Party- The mitigation project submission must list the party or
parties responsible for the construction or maintenance of the mitigation project.
Documentation must be provided to demonstrate that the responsible party is
aware of, has authority to perform, and accepts the responsibility for the
construction and the maintenance of the mitigation project. Under no
circumstances shall the responsible party be an individual single-family
homeowner.

Maintenance- The applicant must include a maintenance plan that addresses the
maintenance criteria at N.J.A.C. 7:8-5 as part of a mitigation plan. In addition, if
the maintenance responsibility is being transferred to Marlboro Township, or
another entity, the entity responsible for the cost of the maintenance must be
identified. Marlboro provides applicants with the option of conveying the
mitigation project to the Township, provided that the applicant funds the cost of
maintenance of the facility in perpetuity.

Permits- The applicant is solely responsible to obtain any and all necessary local,
State, or other applicable permits for the identified mitigation project or measure.
The applicable permits must be obtained prior to the municipal approval of the
project for which the mitigation is being sought.

Construction- The applicant must demonstrate that the construction of the
mitigation project coincides with the construction of the proposed project. A
certificate of occupancy or final approval by the municipality for the application
permit cannot be issued until the mitigation project or measure receives final
approval. Any mitigation projects proposed by the municipality to offset the
stormwater impacts of the Township’s own projects must be completed within six
months of the completion of the municipal project, in order to remain in
compliance with Marlboro’s NJPDES General Permit.
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Section 1: Scope and Purpose

A. Policy Statement

Flood control, groundwater recharge, and pollutant reduction through nonstructural or low impact

- techniques shall be explored before relying on structural BMPs. Structural BMPs should be
integrated with nonstructural stormwater management strategies and proper maintenance plans.
Nonstructural strategies include both environmentally sensitive site design and source controls that
prevent pollutants from being placed on the site or from being exposed to stormwater. Source control
plans should be developed based upon physical site conditions and the origin, nature, and the
anticipated quantity or amount of potential pollutants. Multiple stormwater management BMPs may
be necessary to achieve the established performance standards for water quality, quanmy, and
_groundwater recharge

B. Purpose

It is the purpose of this ordinance to establish minimum stormwater management requlrements and
controls for major development,” as defined in Section 2.

C. Applicability

1. This ordinance shall be applicable to all site plans and subdivisions for the followmg major
developments that require preliminary or final site plan or subdivision review:

a. Non-residential major developments; and

b. Aspects of residential major devciopments that are not pre-empted by the Residential Site
Improvement Standards at N.J.A.C. 5:21.

2. This ordinance shall also be applicable to all major developments undertaken by said municipality.

D. Compatibility with Other Permit and Ordinance Requirements

Development approvals issued for subdivisions and site plans pursuant to this ordinance are to be
considered an integral part of development approvals under the subdivision and site plan review
process and do not relieve the applicant of the responsibility to secure required permits or approvals
for activities regulated by any other applicable code, rule, act, or ordinance. In their interpretation
and application, the provisions of this ordinance shall be held to be the minimum requirements for
the promotion of the public health, safety, and general welfare. This ordinance is not intended to
interfere with, abrogate, or annul any other ordinances, rule or regulation, statute, or other provision
of law except that, where any provision of this ordinance imposes restrictions different from those
imposed by any other ordinance, rule or regulation, or other provision of law, the more restrictive
provisions or higher standards shall control.



Section 2: Definitions

Unless specifically defined below, words or phrases used in this ordinance shall be interpreted so as to
give them the meaning they have in common usage and to give this ordinance its most reasonable
application. The definitions below are the same as or based on the corresponding definitions in the
Stormwater Management Rules at NJ.A.C. 7:8-1.2.

“CAFRA Planning Map” means the geographic depiction of the boundaries for Coastal Planning
Areas, CAFRA Centers, CAFRA Cores and CAFRA Nodes pursuant to N.J.A.C. 7:7E-5B.3.

“CAFRA Centers, Cores or Nodes” means those areas within boundaries accepted by the Department
pursuant to N.J.A.C. 7:8E-5B.

. “Compaction” means the increase in soil bulk density..

“Core” means a pedestrian-oriented area of commercial and civic uses serving the surrounding
municipality, generally including housing and access to public transportatjon.

“County review agency” means an agency designated by the County Board of Chosen Freeholders to
review municipal stormwater management plans and implementing ordinance(s). The county
review agency may either be: '

A county planning agency; or

A county water resource association created under N.J.S.A 58:16A-55.5, if the ordinance or
resolution delegates authority to approve, conditionally approve, or disapprove municipal
stormwater management plans and implementing ordinances.

“Department” means the New Jersey Department of Environmental Protection.

“Designated Center” means a State Development and Redevelopment Plan Center as designated by the
State Planning Commission such as urban, regional, town, village, or hamlet. '

“Design engineer” means a person professionally qualified and duly licensed in New Jersey to perform
_engineering services that may include, but not necessarily be limited to, development of project

requirements, creation and development of project design and preparation of drawings and
specifications.

“Development” means the division of a parcel of land into two or more parcels, the construction,
reconstruction, conversion, structural alteration, relocation or enlargement of any building or
structure, any mining excavation or landfill, and any use or change in the use of any building or
other structure, or land or extension of use of land, by any person, for which permission is required
under the Municipal Land Use Law , N.J.S.A. 40:55D-1 et seq. In the case of development of
agricultural lands, development means: any activity that requires a State permit; any activity
reviewed by the County Agricultural Board (CAB) and the State Agricultural Development
Committee (SADC), and municipal review of any activity not exempted by the Right to Farm Act,
N.J.S.A 4:1C-1 et seq.

“Drainage area” means a geographic area within which stormwater, sediments, or dissolved materials
drain to a particular receiving waterbody or to a particular point along a receiving waterbody.

“Environmentally critical areas” means an area or feature which is of significant environmental value,
including but not limited to: stream corridors; natural heritage priority sites; habitat of endangered
or threatened species; large areas of contiguous open space or upland forest; steep slopes; and well
head protection and groundwater recharge areas. Habitats of endangered or threatened species are



identified using the Department’s Landscape Project as approved by the Department’s Endangered
and Nongame Species Program.

“Empowerment Neighborhood” means a neighborhood designated by the Urban Coordinating Council
“in consultation and conjunction with” the New Jersey Redevelopment Authority pursuant to
N.J.S.A 55:19-69.

“Erosion” means the detachment and movement of soil or rock fragments by water, wind, ice or
gravity.

“Impervious surface” means a surface that has been covered with a layer of material so that it is highly
resistant to infiltration by water.

“Infiltration” is the process by whxch water seeps into the soil from precipitation.

“Major development” means any “development” that provides for ultimately dxsturbmg one or more
acres of land. Disturbance for the purpose of this rule is the placement of impervious surface or
exposure and/or movement-of soil or-bedrock or clearing, cuttiiig, or réemoving of vegetation.

“Municipality” means any city, borough, town, township, or village.

“Node” means an area designated by the State Planning Commission concentrating facilities and
activities which are not organized in a compact form.

“Nutrient” means a chemical element or compound, such as nitrogen or phosphorus which is essential
to and promotes the development of organisms.

“Person” means any individual, corporation, company, partnership, firm, association, [insert name of
municipality], or political subdivision of this State subject to municipal jurisdiction pursuant to the
Municipal Land Use Law , N.J.S.A. 40:55D-1 et seq.

“Pollutant” means any dredged spoil, solid waste, incinerator residue, filter backwash, sewage,
garbage, refuse, oil, grease, sewage sludge, munitions, chemical wastes, biological materials,
medical wastes, radioactive substance (except those regulated under the Atomic Energy Act of
1954, as amended (42 U.S.C. 2011 et seq.), thermal waste, wrecked or discarded equipment, rock,
sand, cellar dirt, industrial, municipal, agricultural, and construction waste or runoff, or other
residue discharged directly or indirectly to the land, ground waters or surface waters of the State, or
to a domestic treatment works. “Pollutant” includes both hazardous and nonhazardous pollutants.

“Recharge” means the amount of water from precipitation that infiltrates into the ground and is not
evapotranspired.

“Sediment” means solid material, mineral or organic, that is in suspension, is being transported, or has
been moved from its site of origin by air, water or gravity as a product of erosion.

“Site” means the lot or Jots upon which a major development is to occur or has occurred.
*“Soil” means all unconsolidated mineral and organic material of any origin.

“State Development and Redevelopment Plan Metropolitan Planning Area (PA1)” means an area
delineated on the State Plan Policy Map and adopted by the State Planning Commission that is
intended to be the focus for much of the state’s future redevelopment and revitalization efforts.

“State Plan Policy Map” is defined as the geographic application of the State Development and
Redevelopment Plan’s goals and statewide policies, and the official map of these goals and
policies.



“Stormwater” means water resulting from precipitation (including rain and snow) that runs off the
land’s surface, is transmitted to the subsurface, or is captured by separate storm sewers or other
sewage or drainage facilities, or conveyed by snow removal equipment.

“Stormwater runoff” means water flow on the surface of the ground or in storm sewers, resulting from
precipitation. '

“Stormwater management basin” means an excavation or embankment and related areas designed to
retain stormwater runoff. A stormwater management basin may either be normally dry (that is, a
detention basin or infiliration basin), retain water in a permanent pool (a retention basin), or be
planted mainly with wetland vegetation (most constructed stormwater wetlands).

“Stormwater management measure” means any structural or nonstructural strategy, practice,
technology, process, program, or other method intended to control or reduce.stormwater runoff and-
associated pollutants, or to induce or control the infiliration or groundwater recharge of stormwater
or to eliminate illicit or illegal non-stormwater discharges into stormwater conveyances.

“Tidal Flood Hazard Area” means a flood hazard area, which may be influenced by stormwater runoff
from inland areas, but which is primarily caused by the Atlantic Ocean.

“Urban Coordinating Council Empowerment Neighborhood” means a neighborhood given priority
access to State resources through the New Jersey Redevelopment Authority.

“Urban Enterprise Zones” means a zone designated by the New Jersey Enterprise Zone Authority
pursuant to the New Jersey Urban Enterprise Zones Act, N.J.S.A. 52:27H-60 et. seq.

- “Urban Redevelopment Area” is defined as previously developed portions of areas:

(I)Delineatéd on the State Plan Policy Map (SPPM) as the Metropolitan Plamning Area (PA1),
Designated Centers, Cores or Nodes;

(2) Designated as CAFRA Centers, Cores or Nodes;
(3)Designated as Urban Enterprise Zones; and
(4) Designated as Urban Coordinating Council Empowerment Neighborhoods.

“Waters of the State” means the ocean and its estuaries, all springs, streams, wetlands, and bodies of
surface or ground water, whether natural or artificial, within the boundaries of the State of New
Jersey or subject to its jurisdiction.

“Wetlands” or “wetland” means an area that is inundated or saturated by surface water or ground water
at a frequency and duration sufficient to support, and that under normal circumstances does
support, a prevalence of vegetation typically adapted for life in saturated soil conditions,
commonly known as hydrophytic vegetation.



Section 3: General Standards

A. Design and Performance Standards for Stormwater Management Measures

1. Stormwater management measures for major development shall be developed to meet the erosion
control, groundwater recharge, stormwater runoff quantity, and stormwater runoff quality
standards in Section 4. To the maximum extent practicable, these standards shall be met by
incorporating nonstructural stormwater management strategies into the design. If these strategies
alone are not sufficient to meet these standards, structural stormwater management measures
necessary to meet these standards shall be incorporated into the design.

2. The standards in this ordinance apply only to new major development and are intended to

_ minimize the impact of stormwater runoff on water quality and water quantity in receiving water
bodies and maintain groundwater recharge. The standards do not apply to new major development
to the extent that alternative design and performance standards are applicable under a regional
stormwater management plan or Water Quality Management Plan adopted in accordance with
Department rules. -

Section 4: Stormwater Management Requirements for Major Development

A.The development shall incorporate a maintenance plan for the stormwater management measures
incorporated into the design of a major development in accordance with Section 10.

B.Stormwater management measures shall avoid adverse impaéts of concentrated flow on habitat for
threatened and endangered species as documented in the Department’ Landscape Project or Natural
Heritage Database established under N.J.S.A. 13:1B-15.147 through 15.150.

C.The following linear development projects are exempt from the groundwater r_echafge, stormwater
runoff quantity, and stormwater runoff quality requirements of Sections 4.F and 4.G:

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 matenal.

D.A waiver from strict compliance from the groundwater recharge, stormwater runoff quantity, and
stormwater runoff quality requirements of Sections 4.F and 4.G 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 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 requirements of Sections 4.F and 4.G to the maximum extent practicable;

3. The applicant demonstrates that, in order to meet the requirements of Sections 4.F and 4.G,

existing structures currently in use, such as homes and buildings, would need to be condemned;
and '

4.The applicant demonstrates that it does not own or have other rights to areas, including the
potential to obtain through condemnation lands not falling under D.3 above within the upstream
drainage area of the receiving stream, that would provide additional opportunities to mitigate the
requirements of Sections 4.F and 4.G that were not achievable on-site.

E. Nonstructural Stormwater Management Strategies

1. To the maximum extent practicable, the standards in Sections 4.F and 4.G shall be met by
1ﬁc61:pc_>ratmg nonstructural stormwater management strategies set forth at Section 4.E into the
design. The applicant shall identify the nonstructural measures incorporated into the design of the
project. If the applicant contends that it is not feasible for engineering, environmental, or safety
reasons to incorporate any nonstructural stormwater management measures identified in
Paragraph 2 below into the design of a particular project, the applicant shall identify the strategy
considered and provide a basis for the contention.

2. Nonstructural stormwater management strategies incorporated into site design shall:

a.Protect areas that provide water quality benefits or areas particularly susceptible to erosion and
sediment loss;

b.Minimize impervious surfaces and break up or disconnect the flow of runoff over impervious
surfaces;

c.Maximize the protection of natural drainage features and vegetation;

d.Minimize the decrease in the "time of concentration” from pre-construction to post construction.
"Time of concentration” is defined as the time it takes for runoff to travel from the hydraulically
most distant point of the watershed to the point of interest within a watershed;

e. Minimize land disturbance including clearing and grading;
f. Minimize soil compaction;

g.Provide low-maintenance landscaping that encourages retention and planting of native
vegetation and minimizes the use of lawns, fertilizers and pesticides;

h.Provide vegetated open-channel conveyance systems discharging into and through stable
vegetated areas;

1.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. Such
source controls include, but are not limited to:



(1) Site design feanires that help to prevent accumulation of trash and debris in drainage
systems, including features that satisfy Section 4.E.3. below;

(2) Site design features that help to prevent dlscharge of trash and debris from drainage
systems;

(3) Site design features that help to prevent and/or contain ‘spills ‘'or other harmful
accumulations of pollutants at industrial or commercial developments; and

(4) When establishing vegetaﬁon after land disturbance, applying fertilizer in accordance with
the requirements established under the Soil Erosion and Sediment Control Act,
N.J.S.A. 4:24-39 et seq., and implementing rules.

3. Site design features identified under Section 4E:2i(2) above shall comply with the fbllowirnxg'
standard to control passage of solid and floatable materials through storm drain inlets. For
purposes of this paragraph, “solid and floatable materials” means sediment, debris, trash, and

other floating, suspended or settleable solids. For- exemptlons to this standard see Sectlon 4E3c
below.

a. Design engineers shall use either of the following grates whenever they use a grate in pavement
or another ground surface to collect stormwater from that surface into a storm drain or surface
water body under that grate:

(1) The New Jersey Department of Transportation (NJDOT) bicycle safe grate, which is
described in Chapter 2.4 of the NJDOT Bicycle Compatible Roadways and B1keways
" Planning and Design Guidelines (April 1996); or

(2) A different grate, if each individual clear space in that grate has an area of no more than
seven (7.0) square inches, or is no greater than 0.5 inches across the smallest dimension.

Examples of grates subject to this standard include grates in grate inlets, the grate portion (non-
curb-opening portion) of combination inlets, grates on storm sewer manholes, ditch grates,
trench grates, and grates of spacer bars in slotted drains. Examples of ground surfaces include
surfaces of roads (including bridges), driveways, parking areas, bikeways, plazas, sidewalks,
lawns, fields, open channels, and stormwater basin floors.

b. Whenever design engineers use a curb-opening inlet, the clear space in that curb opening (or
each individual clear space, if the curb opening has two or more clear spaces) shall have an area
of no more than seven (7.0) square inches, or be no greater than two (2.0) inches across the
smallest dimension.

c. This standard does not apply:

(1) Where the review agency determines that this standard would cause inadequate hydraulic
performance that could not practicably be overcome by using additional or larger storm
drain inlets that meet these standards;



(2) Where flows from the water quality design storm as specified in Section 4.G.1 are
conveyed through any device (e.g., end of pipe netting facility, manufactured treatment
device, or a catch basin hood) that is designed, at a minimum, to prevent delivery of all
solid and floatable materials that could not pass through one of the following:

(a) A rectangular space four and five-eighths inches long and one and one-half inches
wide (this option does not apply for outfall netting facilities); or.

(b) A bar screen having a bar spacing of 0.5 inches.

(3) Where flows are conveyed through a trash rack that has parallel bars with one-inch (1)
spacing between the bars, to the elevation of the water quality design storm as specified in
Section 4.G.1; or

(4) Where the New Jersey Department of Environmental Protection determines, pursuant to
the New Jersey Register of Historic Places Rules at N.J.A.C. 7:4-7.2(c), that action to meet
this- standard-is an-undertaking-that constitutes-an-eneroachment-or will damage-or destroy:
the New Jersey Register listed historic property.

4. Any land area used as a nonstructural stormwater management measure to meet the performance
standards in Sections 4.F and 4.G shall be dedicated to a government agency, subjected to a
conservation restriction filed with the appropriate County Clerk’s office, or subject to an approved
equivalent restriction that ensures that measure or an equivalent stormwater management measure
approved by the reviewing agency is maintained in perpetuity.

5. Guidance for nonstructural stormwater managerrient strategies is available in the New Jersey
Stormwater Best Management Practices Manual. The BMP Manual may be obtained from the
address identified in Section 7, or found on the Department’s website at www.njstormwater.org.

F. Erosion Control, Groundwater Rechargé and Runoff Quantity Standards

1. This subsection contains minimum design and performance -standards to control erosion,
encourage and control infiltration and groundwater recharge, and control stormwater runoff

quantity impacts of major development. .

a. The minimum design and performance standards for erosion control are those established under
the Soil Erosion and Sediment Control Act, N.J.S.A. 4:24-39 et seq. and implementing rules,

b. The minimum design and performance standards for groundwater recharge are as follows:

(1) The design engineer shall, using the assumptions and factors for stormwater runoff and
groundwater recharge calculations at Section 5, either:

(a) 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

(b) Demonstrate through hydrologic and hydraulic analysis that the increase of stormwater
runoff volume from pre-construction to post-construction for the 2-year storm is
infiltrated.

(2) This groundwater recharge requirement does not apply to projects within the “urban
redevelopment area,” or to projects subject to (3) below.



(3) The following types of stormwater shall not be recharged:

(2) Stormwater from areas of high pollutant loading. High pollutant loading areas are
areas in industrial and commercial developments where solvents and/or petroleum
products are loaded/unloaded, stored, or applied, areas where pesticides are
loaded/unloaded or stored; areas where hazardous materials are expected to be present
in greater than “reportable quantities” as defined by the United States Environmental
Protection Agency (EPA) at 40 CFR 3024; areas where recharge would be
inconsistent with Department approved remedial action work plan or landfill closure
plan and areas with high risks for spills of toxic materials, such as gas stations and
vehicle maintenance facilities; and

(b) Industrial stormwater exposed to “source. material.” “Source material” means any
material(s) or machinery, located at an industrial facility, that is directly or indirectly
related to process, manufacturing or other industrial activities, which could be a source
.of pollutants-in-any-industrial stormwater discharge to-groundwater..Source.-materials.
include, but are not limited to, raw materials; intermediate products; final products;
waste materials; by-products; industrial machinery and fuels, and lubricants, solvents,
and detergents that are related to process, manufacturing, or other industrial activities
that are exposed to stormwater.

(4) The design engineer shall assess the hydraulic impact on the groundwater table and design
the site so as to avoid adverse hydraulic impacts. Potential adverse hydraulic impacts
include, but are 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
downgradient of the groundwater recharge area.

c. In order to control stormwater runoff quantity impacts, the design engihecr shall, using the
assumptions and factors for stormwater runoff calculations at Section 5, complete one of the
following:

(1) Demonstrate through hydrologic and hydraulic analysis that for stormwater leaving the
site, post-construction runoff hydrographs for the two, 10, and 100-year storm events do
not exceed, at any pomnt in time, the pre-construction runoff hydrographs for the same
storm events;

(2) Demonstrate through hydrologic and hydraulic analysis that there is no increase, as
compared to the pre-construction condition, in the peak runoff rates of stormwater leaving
the site for the two, 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) 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. The percentages shall not be applied to post-



2.

-construction stormwater runoff into tidal flood hazard areas if the increased volume of
stormwater runoff will not increase flood damages below the point of discharge; or

(4) In tidal flood hazard areas, stormwater runoff quantity analysis in accordance with (1), (2)
and (3) above shall only be applied if the increased volume of stormwater runoff could
increase flood damages below the point of discharge.

Any application for a new agricultural development that meets the definition of major
development at Section 2 shall be submitted to the appropriate Soil Conservation District for
review and approval in accordance with the requirements of this section and any applicable Soil
Conservation District guidelines for stormwater runoff quantity and erosion control. For the
purposes of this section, “agricultural development” means land uses normally associated with the
production of food, fiber and livestock for sale..Such uses do not include the development of land. -
for the processing or sale of food and the manufacturing of agriculturally related products. '

G. Stormwater Runoff Quality Standards.

1.

Stormwater management measures shall be designed to reduce the post-construction load of total
suspended solids (TSS) in stormwater runoff by 80 percent of the anticipated load from the
developed site, expressed as an annual average. Stormwater management measures shall only be
required for water quality control if an additional 1/4 acre of impervious surface is being
proposed on a development site. 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 Pollution Discharge Elimination System (NJPDES) rules, N.J.A.C. 7:14A, .

. or'in a discharge specifically exempt under a NJPDES permit from this requirement. The water
quality design storm is 1.25 inches of rainfall in two hours. Water quality calculations shall take
mto account the distribution of rain from the water quality design storm, as reflected in Table 1.
The calculation of the volume of runoff may take into account the implementation of non-
structural and structural stormwater management measures.

0 0.0000 65 0.8917
5 0.0083 70 0.9917
16 0.0166 75 1.0500
15 0.0250 80 1.0840
20 0.0500 85 : 1.1170
25 0.0750 90 1.1500
30 0.1000 95 1.1750
35 0.1330 100 1.2000




40 | 0.1660 105 1.2250
45 0.2000 110 12334
50 0.2583 115 1.2417
55 0.3583 120 12500
60 0.6250

2. For purposes of TSS reduction calculations, Table 2 below presents the presumed removal rates
for certain BMPs designed in accordance with the New Jersey Stormwater Best Management
Practices Manual. The BMP Manual may be obtained from the address identified in Section 7, or
found on the Department’s website at www.njstormwater.org. The BMP Manual and other sources
of technical guidance are listed in Section 7. TSS-reduction shall be calculated based on the
removal rates for the BMPs in Table 2 below. Alternative removal rates and methods of
‘calculating removal rates may be used if the design engineer provides documentation
demonstrating the _capability of these alternative rates_and methods to.the review agency.-A.copy
of any approved alternative rate or method of calculating the removal rate shall be provided to the
Department at the following address: Division of Watershed Management, New Jersey
Department of Environmental Protection, PO Box 418 Trenton, New Jersey, 08625-0418.

3. 1f more than one BMP in series is necessary to achieve the required 80 percent TSS reduction for
a site, the applicant shall utilize the following formula to calculate TSS reduction:

R=A+B - (AXB)/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

Table 2: TSS Removal Rates for BMPs
Bioretention Systems 90
Constructed Stormwater Wetland 90
Extended Detention Basin 40-60
Infiltration Structure 80
Manufactured Treatrnent Device See Section 6.C
Sand Filter . ' 80
Vegetative Filter Strip 60-80
Wet Pond 50-90




4. 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 subareas converge on site in which case the removal rate
can be demonstrated through a calculation using a weighted average.

5. Stormwater management measures shall also be designed to reduce, to the maximum extent
feasible, the post-construction nutrient load of the anticipated load from the developed site in
stormwater runoff generated from the water quality design storm. In achieving 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 in Sections 4.F and 4.G.

6. Additional information and examples are contained in the New Jersey Stormwater Best
Management Practices Manual, which may be obtained from the address identified in Section 7.

7. In accordance with the definition of FW1 at N.J.A.C. 7:9B-1 .4, stormwater management measures
~ shall be designed to prevent any increase in stormwater runoff to waters classified as FW1.

8. Special water resource protection areas shall be established along all waters designated Category
One at N.J.A.C. 7:9B, and perennial or intermittent streams that drain into or upstream of the
Category One waters as shown on the USGS Quadrangle Maps or in the County Soil Surveys,
within the associated HUC14 drainage area. 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. These areas shall be designated and protected as follows:

a. The applicant shall preserve and maintain a special water resource protection area in accordance
with one of the following:

(1) A 300-foot special water resource protection area shall be provided on each side of the
waterway, measured perpendicular to the waterway from the top of the 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 the designated special water resource protection area under
Subsection (1) above shall only be allowed where previous development or disturbance has
occurred (for example, active agricultural use, parking area or maintained lawn area). The
encroachment shall only be allowed where applicant demonstrates that the functional value
and overall condition of the special water resource protection area will be maintained to
the maximum extent practicable. 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. All
encroachments proposed under this subparagraph shall be subject to review and approval
by the Department.

b. All stormwater shall be discharged outside of and flow through the special water resource

- protection area and shall comply with the Standard for Off-Site Stability in the “Standards For

Soil Erosion and Sediment Control in New Jersey,” established under the Soil Erosion and
Sediment Control Act, N.1.S.A. 4:24-39 et seq.

c. If stormwater discharged outside of and flowing through 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,” established under the Soil Erosion and Sediment Control



Act , NISA. 4:24-39 et scq-., then the stabilization measures in accordance with the
requirements of the above standards may be placed within the special water resource protection
area, provided that:

(1) Stabilization measures shall not be placéd within 150 feet of the Category One waterway;

(2) Stormwater associated with discharges allowed by this section shall achieve a 95 percent
TSS post-construction removal rate;

(3) Temperature shall be addressed to ensure no impact on the receiving waterway;

(4) The encroachment shall only be allowed where the applicant demonstrates that the
functional value and overall condition of the special water resource protection area will be
maintained to the maximum extent practicable;

" (5) A conceptual project design meeting shall be held with the app;ropﬁate Dépaﬁ:mént staff
and Soil Conservation District staff to identify necessary stabilization measures; and

(6) Allencroachments.proposed under this section.shall be subject to-review .and-approval-by
the Department.

d. A stream corridor protection plan may be developed by a regional stormwater management
planning commiftee as an element of a regional stormwater management plan, or by a
municipality through an adopted municipal stormwater management plan. If a stream corridor
protection plan for a waterway subject to Section 4.G(8) has been approved by the Department
of Environmental Protection, then the provisions of the plan shall be the applicable special
water resource protection area requirements for that waterway. A stream corridor protection
plan for a waterway subject to G.8 shall maintain or enhance the current functional value and’
overall condition of the special water resource protection area as defined in G.8.a.(1) above. In
no case shall a stream corridor protection plan allow the reduction of the Special Water
Resource Protection Area to less than 150 feet as measured perpendicular to the waterway
subject to this subsection.

e. Paragraph G.8 does not apply to the construction of one individual single family dwelling that is
not part of a larger' development on a lot receiving preliminary or final subdivision approval on
or before February 2, 2004 , provided that the construction begins on or before February 2,
2009. .

Section 5: Calculation of Stormwater Runoff and Groundwater Recharge

A. Stormwater runoff shall be calculated in accordance with the following:
1. The design engineer shall calculate runoff using one of the following methods:

a. The USDA Natural Resources Conservation Service (NRCS) methodology, including the
NRCS Runoff Equation and Dimensionless Unit Hydrograph, as described in the NRCS
National Engineering Handbook Section 4 ~ Hydrology and Technical Release 55 — Urban
Hydrology for Small Watersheds; or

b. The Rational Method for peak flow and the Modified Rational Method for hydrograph
computations.

2.For the purpose of calculating runoff coefficients and groundwater recharge, there is a
presumption that the pre-construction condition of a site or portion thereof is a wooded land use



‘with good hydrologxc condmon The term “runoff coefficient” applies to both the NRCS
methodology at Section 5.A.1.a and the Rational and Modified Rational Methods at Section
5.A.1.b. 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 years without interruption prior to the
time of application. If more than one land cover have 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 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).

3. In 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-constructxon stormwater runoff rates and volumes.

4. In computing stormwater runoff from all ‘design storms, the desxgn engmeer 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 and other methods may be
employed. : .

5. If the invert of the outlet structure of a stormwater management measure is below the flood hazard
design flood elevation as defined at N.J.A.C. 7:13, the design engineer shall take into account the
effects of tailwater in the design of structural stormwater management measures.

B. Groundwater recharge may be calculated in accordance with the following:

1. The New Jersey Geological Survey Report GSR-32 A Method for Evaluating Ground-Water
Recharge Areas in New Jersey, incorporated herein by reference as amended and supplemented.-
Information regarding the methodology is available from the New Jersey Stormwater Best
Management Practices Manual; at http://www.state.nj.us/dep/njgs/; or at New Jersey Geological
Survey, 29 Arctic Parkway, P.O. Box 427 Trenton, New Jersey 08625-0427; (609) 984-6587.

Section 6: Standards for Structural Stormwater Management Measures

A. Standards for structural stormwater management measures are as follows:

1. Structural stormwater management measures shall be designed to take into account the existing
site conditions, including, for example, environmentally critical areas, wetlands; flood-prone
areas; slopes; depth to seasonal high water table; soil type, permeability and texture; drainage area
and drainage patterns; and the presence of solution-prone carbonate rocks (limestone).

2. Structural stormwater management measures shall be designed to minimize maintenance, facilitate
maintenance and repairs, and ensure proper functioning. Trash racks shall be installed at the intake
to the outlet structure as appropriate, and shall have parallel bars with one-inch (1) spacing
between the bars to the elevation of the water quality design storm. For elevations higher than the
water quality design storm, the parallel bars at the outlet structure shall be spaced no greater than



one-third (1/3) the width of the diameter of the orifice or one-third (1/3) the width of the weir,
with a minimum spacing between bars of one-inch and a maximum spacing between bars of six
inches. In addition, the design of trash racks must comply with the requirements of Section 8.D.

3. Structural stormwater management measures shall be designed, constructed, and installed to be
strong, durable, and corrosion resistant. Measures that are consistent with the relevant portions of

the Residential Site Improvement Standards at N.J.A.C. 5:21-7.3, 7.4, and 7.5 shall be deemed to
meet this requirement.

4. At the intake to the outlet from the stormwater management basin, the orifice size shall be a
minimum of two and one-half inches in diameter.

5. Stormwater management. basms shall be designed to meet the minimum safety standards for
stormwater management basins at Section 8.

B.Stormwater management measure guidelines are available in the New Jersey Stormwater Best
-~ Management Practices Manual. 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, groundwater recharge and water quality design and performance standards
established by Section 4 of this ordinance.

C.Manufactured treatment devices may be used to meet the requirements of Section 4 of this
ordinance, provided the pollutant removal rates are verified by the New Jersey Corporation for
Advanced Technology and certified by the Department.

Section 7: Sources for Technical Guidance

A.Technical guidance for stormwater management measures can be found in the documents listed at 1
and 2 below, which are available from Maps and Publications, New Jersey Department of
Environmental Protection, 428 East State Street, P.O. Box 420, Trenton, New Jersey, 08625;
telephone (609) 777-1038.

1. Guidelines for stormwater management measures are contained in the New Jersey Stormwater
Best Management Practices Manual, as amended. Information is provided on stormwater
management measures such as: bioretention systems, constructed stormwater wetlands, dry wells,
extended detention basins, infiltration structures, manufactured treatment devices, pervious
paving, sand filters, vegetative filter strips, and wet ponds.

2. The New Jersey Department of Environmental Protection Stormwater Management Facilities
Maintenance Manual, as amended.

B. Additional technical guidance for stormwater management measures can be obtained from
the following:

1. The "Standards for Soil Erosion and Sediment Control in New Jersey" promulgated by the State
Soil Conservation Committee and incorporated into N.J.A.C. 2:90. Copies of these standards may
be obtained by contacting the State Soil Conservation Committee or any of the Soil Conservation
Districts listed in N.J.A.C. 2:90-1.3(a)4. The location, address, and telephone number of each Soil



Conservation District may be obtained from the State-Soil Conservation Committee, P.O. Box
330, Trenton, New Jersey 08625; (609) 292-5540; S - -

2. The Rutgers Cooperative Extension Service, 732-932-9306; and

3. The Soil Conservation Districts listed in N.J.A.C. 2:90-1.3(a)4. The location, address, and -
telephone number of each Soil Conservation District may be obtained from the State Soil
Conservation Commiittee, P.O. Box 330, Trenton, New Jersey, 08625, (609) 292-5540.



Section 8: Safety Standards for Stormwater Management Basins

A.This section sets forth requirements to protect public safety through the proper design and operation
of stormwater management basins. This section applies to any new stormwater management basin.

Note: The provisions of this section are not intended to preempt more stringent municipal or county safety
requirements for new or existing stormwater management basins. Municipal and county stormwater
management plans and ordinances may, pursuant to their authority, require existing stormwater management
basins to be retrofitted to meet one or more of the safety standards in Sections 8.B.1, 8.B.2, and 8.B.3 for trash
racks, overflow grates, and escape provisions at outlet structures.

B. Requirements for Trash Racks, Overflow Grates and Escape Provisions

1: A trash rack is a device designed to catch trash and" debtis and prevent the clogging of outlet
structures. Trash racks shall be installed at the intake to the outlet from the stormwater
management basin {o ensure proper functioning of the basin outlets in accordance with the
following: oo S v ‘

a. The trash rack shall have paralle] bars, with no greater than six inch spacing between the bars.

b. The trash rack shall be designed so as not to adversely affect the hydraulic performance of the
outlet pipe or structure.

¢. The average velocity of flow through a clean trash rack is not to exceed 2.5 feet per second
under the full range of stage and discharge. Velocity is to be computed on the basis of the net
area of opening through the rack. :

d. The trash rack shall be constructed and instailed to be rigid, durable, and corrosion resistant,
and shall be designed to withstand a perpendicular live loading of 300 Ibs/ft sq.

2. An overflow grate is designed to prevent obstruction of the overflow structure. If an outlet
structure has an overflow grate, such grate shall meet the following requirements:

a. The overflow grate shall be secured to the outlet structure but removable for emergencies and
maintenance.

b. The overflow grate spacing shall be no less than two inches across the smallest dimension.

c. The overflow grate shall be constructed and installed to be rigid, durable, and corrosion
resistant, and shall be designed to withstand a perpendicular live loading of 300 Ibs./ft sq.

3 For purposes of this paragraph 3, escape provisions means the permanent installation of ladders,
" steps, rungs, or other features that provide easily accessible means of egress from stormwater
management basins. Stormwater management basins shall include escape provisions as follows:

a.1f a stormwater management basin has an outlet structure, escape provisions shall be
incorporated in or on the structure. With the prior approval of the reviewing agency identified in
Section 8.C a free-standing outlet structure may be exempted from this requirement.

b. Safety ledges shall be constructed on the slopes of all new stormwater management basins
having a permanent pool of water deeper than two and one-half feet. Such safety ledges shall be
comprised of two steps. Each step shall be four to six feet in width. One step shall be located



approximately two and one-half feet below the permanent water surface, and the second step -
shall be located one to one and one-half feet above the permanent water surface. See Section
8.D for an illustration of safety ledges in a stormwater management bagin.

c.In new stormwater management basins, the maximum interior slope for an earthen dam,
embankment, or berm shall not be steeper than 3 horizontal to 1 vertical. '

C. Variance or Exemption from Safety Standards

1. A variance or exemption from the safety standards for stormwater management basins may be
granted only upon a written finding by the appropriate reviewing agency (municipality, county or
Department) that the variance or exemption will not constitute a threat to public safety.

D. Tllustration of Safety Ledgeé in a New Sférmwater Maﬁagement Basin

Depicted is an elevational view.

4'TO 8 WIDE, SLOPE
GENTLY TOWARD THE
POOL, FOR DRAINAGE
12" 7O 18" ABOVE
WATER SURFACE

PERMANENT
WATER LEVEL \
Y.

& 30" BELOW
WATER SURFACE

Y

SLOPE TOBE 4'to 6" WIDE, SLOPE
*— STABLE GENTLY FOR DRAINAGE

NOTE: NOT DRAWN TO SCALE

NOTE: FOR BASINS WITH PERMANENT
POOL OF WATER ONLY

Section 9: Requirements for a Site Development Stormwater Plan

_ A. Submission of Site Development Stormwater Plan

1. Whenever an applicant seeks municipal approval of a development subject to this ordinance, the
applicant shall submit all of the required components of the Checklist for the Site Development
Stormwater Plan at Section 9.C below as part of the submission of the applicant's application for
subdivision or site plan approval.

2. The applicant shall demonstrate that the project meets the standards set forth in this ordinance.



3. The applicant shall s_ubx_nii [;pec;‘jiz‘number] copies of the materials listed in the checklist for site
development stormwater plans in accordance with Section 9.C of this ordinance.

B. Site Development Stormwater Plan Approval

The applicant's Site Development project shall be reviewed as a part of the subdivision or site plan
review process by the municipal board or official from which municipal approval is sought. That
municipal board or official shall consult the engineer retained by the Planning and/or Zoning Board
(as appropriate) to determine if all of the checklist requirements have been satisfied and to determine
if the project meets the standards set forth in this ordinance.

C. Checklist Requirements
The following information shall be required: -

1. Topographic Base Map

- The reviewing engineer ‘may require upstream tributary drainage systemn information as necessary.
It is recommended that the topographic base map of the site be submitted which extends a
minimum of 200 feet beyond the limits of the proposed development, at a scale of 1"=200" or
greater, showing 2-foot contour intervals. The map as appropriate may indicate the following:
existing surface water drainage, shorelines, steep slopes, soils, erodible soils, perennial or
intermittent streams that drain into or upstream of the Category One waters, wetlands and flood
plains along with their appropriate buffer strips, marshlands and other wetlands, pervious or
vegetative surfaces, existing man-made structures, roads, bearing and distances of property lines,

- and significant natural and manmade features not otherwise shown.

2. Environmental Site Analysis

A written and graphic description of the natural and man-made features of the site and its
environs. This description should include a discussion of soil conditions, slopes, wetlands,
waterways and vegetation on the site. Particular attention should be given to unique, unusual, or
environmentally sensitive features and to those that provide particular opportunities or constraints
for development.

3. Project Description and Site Plan(s)

A map (or maps) at the scale of the topographical base map indicating the Jocation of existing and
proposed buildings, roads, parking areas, utilities, structural facilities for stormwater management
and sediment control, and other permanent structures. The map(s) shall also clearly show areas
where alterations occur in the natural terrain and cover, including lawns and other landscaping,

. and seasonal high ground water elevations. A written description of the site plan and justification
of proposed changes in natural conditions may also be provided.

4. Land Use Planning and Source Control Plan

This plan shall provide a demonstration of how the goals and standards of Sections 3 through 6 are
being met. The focus of this plan shall be to describe how the site is being developed to meet the



objective of controlling groundwater recharge, stormwater quality and stormwater quantity
problems at the source by Jand management and source controls whenever poss:ble

5. Stormwater Management Facilities Map

The following information, illustrated on a map of the same scale as the topographlc base map,
shall be included:

a. Total area to be paved or built upon, proposed surface contours, land area to be 6ccupied by the
stormwater management facilities and the type of vegetation thereon, and details of the
proposed plan to control and dispose of stormwater.

b. Details of all stormwater management facility designs, during and after construction, including
dxscharge provisions, discharge capacity for each outlet at different levels of detention and
emergency spillway provisions with maximum discharge capacity of each splllway

6. Calculations |
" a. Comprehensive hydrologic and hydraulic design calculations for the pre-development and post-
development conditions for the design storms specified in Section 4 of this ordinance.
b. When the proposed stormwater management control measures (e.g., infiltration basins) depends
on the hydrologic properties of soils, then a soils report shall be submitted. The soils report shall
be based on onsite boring logs or soil pit profiles. The number and location of required soil

borings or soil pits shall be determined based on what is needed to determine the suitability and
distribution of soils present at the location of the control measure.-

7. Maintenance and Repair Plan

The design and planning of the stormwater management facility shall meet the maintenance
requirements of Section 10.

8. Waiver from Submission Requirements

The municipal official or board reviewing an application under this ordinance may, in consultation
with the municipal engineer, waive submission of any of the requirements in Sections 9.C.1
through 9.C.6 of this ordinance when it can be demonstrated that the information requested is
impossible to obtain or it would create a hardship on the applicant to obtain and its absence will
not materially affect the review process.

Section 10: Maintenance and Repair

J
A. Applicability

1. Projects subject to review as in Section 1.C of this ordinance shall comply with the requirements
of Sections 10.B and 10.C.

B. General Maintenance

1. The design engineer shall prepare a maintenance plan for the stormwater management measures
incorporated into the design of a major development.



2. The maintenance plan 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). Maintenance guidelines for stormwater management
measures are available in the New Jersey Stormwater Best Management Practices Manual. If the
maintenance plan identifies a person other than the developer (for example, a public agency or
homeowners’ association) as having the responsibility 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 such person under an applicable
ordinance or regulation.

3. Responsibility for maintenance shall not be assigned or transferred to the owner or tenant of an
individual property in a residential development or project, unléss such owner or tenant owns or
leases the entire residential development or project.

4T the person responsible for maintenance identified under Section 10.B.2 above is not a public
agency, the maintenance plan and any future revisions based on Section 10.B.7 below shall be
recorded upon the deed of record for each property on which the maintenance described in the
maintenance plan must be undertaken.

5. Preventative and corrective maintenance shall be performed to maintain the function of the
stormwater management measure, iricluding 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.

6. The person responsible for maintenance identified under Section 10.B.2 above 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.

7. The person responsible ‘for maintenance identified under Section 10.B.2 above shall evaluate the
effectiveness of the maintenance plan at least once per year and adjust the plan and the deed as needed.

8. The person responsible for maintenance identified under Section 10.B.2 above shall retain and make
available, upon request by any public entity with administrative, health, environmental, or safety
authority over the site, the maintenance plan and the documentation required by Sections 10.B.6 and
10.B.7 above.

9. The requirements of Sections 10.B.3 and 10.B.4 do not apply to stormwater management facilities
that are dedicated to and accepted by the municipality or another governmental agency.

Note: It may be appropriate to delete requirements in the maintenance and repair plan that are not
applicable if the ordinance requires the facility to be dedicated to the municipality. If the municipality
does not want to take this responsibility, the ordinance should require the posting of a two year
maintenance guarantee in accordance with N.J.S.A. 40:55D-53. Guidelines for developing a
maintenance and inspection program are provided in the New Jersey Stormwater Best Management
Practices Manual and the NJDEP Ocean County Demonstration Study, Stormwater Management
Facilities Maintenance Manual, dated June 1989 available from the NJDEP, Watershed Management
Program.



107 In"the event that the stormwater management facility becomes a-danger to public safety or public
health, or if it is in need of maintenance or repair, the municipality shall so notify the responsible
person in writing. Upon receipt of that notice, the responsible person shall have fourteen (14) days to
effect maintenance and repair of the facility in a manner that is approved by the municipal engineer or
his designee. The municipality, in its discretion, may extend the time allowed for effecting
maintenance and repair for good cause. If the responsible person fails or refuses to perform such

maintenance and repair, the municipality or County may 1mmed1ately proceed to do so and shall bill
the cost thereof to the responsible person

B. Nothing in this section shall preclude the municipality in which the major development is located

from requiring the posting of a performance or maintenance guarantee in accordance with N.J.S.A.
40:55D-53.

Section 11; Penalties

Any person who erects, constructs, alters, repairs, converts, maintains, or uses any building, structure
or land in violation of this ordinance shall be subject to the following penalties: [Mumczpalzty to

specify].

Section 12: Effective Date

This ordinance shall take effect immediately upon the approval by the county review agency, or sixty

(60) days from the receipt of the ordinance by the county review agency if the county review agency
should fail to act.

Section 13: Severability

If the provisions of any section, subsection, paragraph, subdivision, or clause of this ordinance shall be
judged invalid by a court of competent jurisdiction, such order of judgment shall not affect or
invalidate the remainder of any section, subsection, paragraph, subdivision, or clause of this ordinance.



APPENDIX B

MONMOUTH COUNTY HEALTH DEPARTMENT
| TESTING RESULTS



The Monmouth County Department of Health (MCHD) monitors 62 representative stations
throughout Monmouth County. Stations are sampled quarterly for fecal coliform and twice
annually for ammonia and total phosphorus. The MCHD Environmental Laboratory analyzes the
samples. Standards are: Fecal.Coliform - 200 fecal colonies/100 ml, Ammonia - 0.05 mg/L,
Phosphorus - 0.1 mg/1

GRAVELLY BROOK, MARLBORO

6/14/2005 |10 | 392128 1093 FW2NT |0 226

3/22/2005 |10 | 0.1 0.134 429 |26  |222 - 01 |72
11/15/2004 | 10 0.2 5711792 |13.7 o7 178
9/27/2004 | 10 389 156 [2.12 01 |149
6/9/2004 |10 | o0.14 0.06 382 |44 0.9 0.1 |226
2/19/2004 |<10 10 431172 13.08

9/11/2003 | 10 | 0.12 0.03 38 |48 |0.92

6/24/2003 |< 10 448 4 |16

3/11/2003 |<10 | 0.25 0.07 442152 |35

12/17/2002 |< 10 38 |4 |19

10/15/2002 |<10 | 0.94 0.05 592 |64 |41

6/18/2002 | 20 T4 {1242 21

3/19/2002 |<10 | 0.2 0.15 61 |23

12/11/2001 |< 10 441 1

10/16/2001 |<10 | 0.1 0.17 39 |12

6/18/2001 |8 43 |4

3/20/2001 |<10 |<0.07 005 9.12 |2

12/19/2000 |< 4

10/17/2000 |< 10 |<6 0034 | | | | | T
6/20/2000 | 10

3/21/2000 |<10 |0.14 0.11

12/15/1999 | 10

10/13/1999 |<10 ]<0.03 | 002

6/22/1999 | 50

3/9/1999 |<10 | 021 <0.02




The Monmouth County Department of Health (MCHD) monitors 62 representative stations
throughout Monmouth County. Stations are sampled quarterly for fecal coliform and twice
annually for ammonia and total phosphorus. The MCHD Environmental -Laboratory analyzes the
samples. Standards are: Fecal Coliform - 200 fecal colonies/100 ml, Ammonia - 0.05 mg/L,
Phosphorus - 0.1 mg/1

BIG BROOK, MARLBORO

61142005 | 420 | | |72 |104]199  |FW2NT J01 |24.1
3/22/2005 |10 |01 0.071 721168 |5.15 o1 leo
11/15/2004 | 20 0.12 6.95 [11.2 [6.56 0.1 |65
9/27/2004 | 150 7.16 |76 [10.8 01 155
6/9/2004 1470 | 017|014 |659]10 |20 0.1 |23.1
2/19/2004 |< 10 695 |32 |5.54

9/11/2003 | 210 |<0.1 0.08 7 |24 189

6/24/2003 | 300 6.99 8.4 |14.2

3/11/2003 |20 |02 0.13 703 192 4.9

12/17/2002 | 30 6.5 1104 |7

10/15/2002 | 120 | 0.34 0.08 6.76 |6.8 |5.4

6/18/2002 | 170 7 |148 132

3/19/2002 |40 |<0.1 0.07 71 |10

12/11/2001 | 30 6.68 |18

10/16/2001 | 860 | 0.66 0.07 6.84 |10

6/18/2001 | 340 | ) 71 |10

3202001 |70 |<0.07 | 0.09 7.07 |4

12/19/2000 | 8

1011772000 | 120 |01 | 0.058

6/20/2000 | 960

32172000 | 60 |<0.05 | 0.09

12/15/1999 | 20

10/13/1999 | 100 |<0.03 | 0.105

6/22/1999 | 320

3/9/1999 <10 [047 | 018




The Monmouth County Heath Department also conducts Rapid Bioassessment (RBA) to
determine the health of various streams across the county. The following tables illustrate the
results of RBA testing that has been completed in Marlboro Township.

Non-impaired 24-30 Optimal

Moderately Impaired 9-21 . -Suboptimal
| Severlylmpaired || 06 | Marginal
Poor

Matawan Creek, Greenwood 6/6/2003 9 15.5
Rd., Marlboro @ Raritan
Bayshore

Site Code:MATA1

Nen-impaired 24-30 Optimal

I Moderately Impaired 9-21 Suboptimal
| Severly Impaired || 0-6 i Marginal
Poor

AR

Deep Run, Marlboro @ South: 11/17/1999 0 13
River f

Site Code:90




APPENDIX C

NEW JERSEY 2004 LIST OF INTEGRATED
WATERBODIES



Water Quality Testing Sites Within Marlboro Township Included in the New Jersey
2004 Integrated List of Waterbodies

3 Atiantic Coast

Ni

Big Brook at Rt 79 in Marlboro

iR

B

NJDEP AMNET

12 AN0469 |Benthic Macroinvertebrates

Gravelly Brook at Lioyd Rd in Monmouth Co
5 iAtlantic Coast 12 Marlboro 20 Phosphorus HD

Gravelly Brook at Lloyd Rd in Monmouth Co
1 Atlantic Coast 12 Marlboro 20 Fecal Coliform, Nitrate HD

Gravelly Brook at Lioyd Rd in pH, Total Suspended Monmouth Co
3 |Atlantic Coast 12 Marlboro 20 Solids - - [HD :

Willow Brook Trib. at Igoe Rd in

5 Atlantic Coast 12 Marlboro AN0468A |Benthic MacroinvertebratesiNJDEP AMNET
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Station: ANO469
Big Brook, Nj Rt. 79, Marlboro Twp., Monmouth

Marlboro USGS Quadrangle

Date Sampled: 08/11/99

. Family Tolerance Number of

Family Value (FTV) Individuals

Chironomidae
Empididae
Hydropsychidae
Psychomyiidae
BloodRed Chironomidae
Physidae
Calopterygidae
Tubificidae
Dytiscidae
Lumbriculidae
Veliidae

Tipulidae

=
W owwowu 1NN

Number of Taxa: 12

Total Number of Individuals: 95 .

% Contribution of Dominant Family: 64.21 % ( Chironomidae )

Family Biotic Index: 5.94

Scraper/Filterer Collector Ratio: 1.33

Shredder/Total Ratio: 0.65

E+P+T (Ephemeroptera, Plecoptera, Trichoptera): 2

$ EPT: 10.53

EPT/C: 0.15

NJIS Rating: 12

Biological Condition: Moderately Impaired

Habitat Analysis: 114

Deficiency(s) noted: Chironomidae Family Overwhelmingly Dominant -
Paucity of Clean Water Organisms

Observations

Streamwater: Clear....Flow: Moderate....Width/Depth (ft): 8/<1

Substrate: Gravel/Sand, Silt....StreamBank Vegetation/Stability: Trees, Shrubs/Poor
Canopy: Mostly Closed....Other: Suburban; Storm sewers

Fish, Trash, Iron precipitate; Water temp. 18.2C / pH 6.7SU0 / DO 7.5mg/L / Cond.
317umhos



Station: AN0453

Deep Run, Rt 9 , 0ld Bridge Twp., Middlesex County
S Amboy USGS Quadrangle

Date Sampled: 08/20/98

. Family Tolerance Number of
Family Value (FTV) Individuals
Chironomidae 6
Tipulidae 3
Polycentropodidae 6
Phryganeidae 4
' Sialidae 4
Enchytraeidae 0
Tubificidae 0
BloodRed Chironomidae 8
5
4
0
6
3
9
7
7

e

Calopterygidae
Elmidae
Corydalidae
Simuliidae
Gyrinidae
Coenagrionidae
Physidae
Naididae

Number of Taxa: 16
Total Number of Individuals: 73

% Contribution of Dominant Family: 49.32 % ( Chironomidae )
Family Biotic Index: 5.81

Scraper/Filterer Collector Ratio: 0.50
Shredder/Total Ratio: 0.10
E+P+T (Ephemeroptera, Plecoptera, Trichoptera): 2
% EPT: 10.96

EPT/C: 0.28
NJIS Rating: 15
Biological Condition: Moderately Impaired
Habitat Analysis: 182

Deficiency(s) noted:

- Paucity of Clean Water Organisms -~

Streamwater: Slightly Turbid....Flow: Slow....Width/Depth (ft): 20/2
Substrate: Gravel,sand,mud....StreamBank Vegetation/Stability: Trees/Stable
Canopy: Closed....Other: Rural/Forested; Water temp.17.6 /pH 4.9 /DO 7.7 /Cond.317



Station: ANO454
Deep Run, Rt 516 , S 0l1ld Bridge, 01d Bridge Twp., Middlesex County
S Amboy USGS Quadrangle

Date Sampled: 09/10/98

. Family Tolerance Number of
Family Value (FTV) Individuals
Tubificidae 10 50
Coenagrionidae 9 24
Asellidae 8 13
Chironomidae 6 12
Calopterygidae 5 2
Aeshnidae 3 1
Statistical Analysis

Number of Taxa: 6

Total Number of Individuals: 102

% Contribution of Dominant Family: 49.02 % ( Tubificidae )

Family Biotic Index: 8.87

Scraper/Filterer Collector Ratio: 0.00
Shredder/Total Ratio: 0.00

E+P+T (Ephemeroptera, Plecoptera, Trichoptera): O
% EPT: 0.00

EPT/C: 0.00

NJIS Rating: 6

Biological Condition: Severely Impaired

Habitat Analysis: 141

Deficiency(s) noted:

-~ Significant Organic Pollution - Paucity of Clean Water Organisms -

Observations

Streamwater: Turbid....Flow: Slow....Width/Depth (ft): 22/3

Substrate: Gravel,silt....StreamBank Vegetation/Stability: Trees,shrubs/Unstable
Canopy: Mostly Closed....Other: Rural/Forested/Construction in area; Water temp.16.9

/pH 6.3 /DO 6.0 /Cond.265
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MARLBORO TOWNSHIP STORMWATER MANAGEMENT BUILD OUT
ANALYSIS

As Marlboro Township contains more than one acre of agricultural and/or vacant land, in
compliance with N.J.A.C 7:8 4-2, the Township has completed a Build Out Analysis.
This Build Out Analysis projects the maximum amount of additional pollutant loadings
that would be incurred within each of the Township’s HUC 14 subwatersheds at full
build out according to Marlboro Township’s current zoning provisions.

This analysis utilized data sets that have been produced by the New Jersey Department of
Environmental Protection (NJDEP) and incorporated them into a Geographical
Information System (Arc View 9.0) to project the amount of additional pollutant loads.

To determine the extend to which pollutants will affect each HUC 14 subwatershed,
multipliers projecting additional Phosphorous, Nitrogen, and Total Suspended Solids
were completed and are included in Table 8 below. These multipliers can be found in the
NJDEP’s Best Management Practices Manual and has been provided below.

Wﬁi@"‘“ Madipm Density Residuntial 14 1% 140
Lo Density, Bural Residential 0.5 5 100
Commeraial 2.1 22 200
Inelustrial 1.5 18 200
Urban, Mixed Urban, Other Urban 1.0 10 120
Agricultural 1.3 10 300
Forest, Water, Wetlands | 3 40
Bamenland, Transitional Area .5 & &0

Snwree: HIBEP Stormwater BMP Manual 2004,

A detailed land use analysis of the Township was conducted. Figure 3 Land Use Map,
illustrates the existing land use in the Township based on 1995/97 GIS information from
NJDEP. Figure 2, Wetlands Map, also illustrates the HUC14s within Marlboro. In
addition, Marlboro’s most up to date zoning map is also illustrated in Figure 2. As
expected, when developing agricultural land and forested lands, the build out of these
HUC-14’s in Marlboro will result in a significant increase in impervious surfaces. The
pollutant load projections at full build out are presented in Table 8 “Marlboro Township
MSWMP Build Out Analysis Table”, below.



Mariboro Township MSWMP Build Out Analysis Table

SR I [ - (NI A = b Iuh Ly 0, = o
LI indisstrial Dhstrac) tebaatisal Pil =il )7 P ThaS 1% 1043 1h 24192 = 15574100
PAC T Ressdetitial Disiricih Higgh Ensrinity lenideritis) 114 el pA L] (k) nol id L L 14 a1 \a0 pral)
PAL sRendemiial Dhancti Medusmn Davuiy Resyiderinl il il i 9 [ 14 [l 15 1 140 1]
ML (Mumeinal Fingy Conrimerceal [N 19 16 had ifi 264 i A 120 32328
T 20 (Renidemisl Bistrics Ehryh Eaeriniry few)demid 174.29 [THD [BENT] 14 [T [ 14T [ [Ee
B84 | Mt dewvtial [ Rerresi s Lo Fherminy Rewbenit il TiHH B 15 LK an e 5 195 65 100 39130
SUPH (Residential Dhatricn) Lanke Detiiiiny Renldl 33 A1 387 ok T4} [ 1Az 1Kt £1%Th
B-15 1 Rendenua] Ehatriens M Do Residensial 190 bl The 14 1o 15 117.9 140 11004
20 § Resideniial Dhsrwt) b Derwity Aemdeninial [EL] o iil 14 LLoh L] Al Iehz
H-2iiAH] | Rewichniiul Diisaris i Medisim Denaty Kesidermnil [T EED b dtr 14 o] 15 140 4828 6
B-20AHT { Kemdesmul D | Mg Demnarty lrsnibynal [ 14,47 nid [ [ [E] an [T
Fann! 1A L 479 8y 495.58 63731.6
A T R-AEAAN | Rendeniin Thetnict) 1tk Pretuiny Resideinial [ [ 5] [ i A [T [T
H-A) { Riwdoriteml Dhssnit § o= ey Hesvdermai F3270 214 1M T WK 06 5783 5 100
Total [[IENE] 19 24100 107 14 sl £
HT) 1 Taw nhowsr D Ifiggh Ereminy Residentiad Il L A 1 32 1.4 457 15 [£2)
lenilily St Cifires Diiricti High Dersity Reswdertisl 1T 46 (1B {i AdT 14 (1] LE] i
PAC | Hiesiddnetinl [Hariel) High Deersiey Resldeiill 2 Th [REH) 3 MA [ 14 ad k] 1 140
£-1 {Cummmercul T {omnieril " [} 0 [ 21 [ = ]
-2 wnrmesivy Commereial [iarioi) ommrnery Wl 410 (5] 2353 2.1 3502 22 100 1hbE0
20 (Resjdenisl Dt Medinm Py Resudeniaf 17210 4107 44 |2 AN A 15 | e RS
BAGGAH [Rexidentisl Drstroti L Density Besdenmot i 750 06 216 5 100 Il 1)
WSl | Fowicdermiztl EMatrict) L Erenmsity Brstdenibil 11.4s Us hiZ 3 10k e
F5C i Flexibie Senior Cliren Tiatr Vgl Deevvrnty Rsindoniral 1] 14 (] 13 Ly LETIM
L ibitjehe {ndussrial Dhatrsit Inchestrial [ 3 | 163 ri 100 i
M baisbie ] daieie ) Commercsil w00 a1 Bt 2] [ iRl
-4 | Comnsrzl Thancii Conmpeycl 5202 2.0 15633 33 ([ 123010
AL Lhestrie s Migh Demsaity Masiidettjal We? 14 4601 i% 140 AMILA
=20 | Rimaddessisal [Rairict) Mhesbuim Pleninity Besidetnial {0 13 7189 15 140 EP LIk ]
2% ( Brwiidernizal Erveriets Medmm Dhemwity Residertial K] 14 1597 15 140 13974
lt-0) | Rewsclermial DNulricty Lavw Uhensiry Besiideni il ['TH o ki i Likk 11800
o HERS 624.5 pLIERR
0200 0% ) $3d00 MZ (Mbdaitipal i i fiad 45 X, IRE T i 1) el
FS (| Flienibls Semior Citiisen THabd | High Deniity Reshiieiv il LLNE] 14 5411 s 140 Sy
-2 ¢ Ressdernl Draprcn Mhody Ty Hesidienai Lan 3 2 14 170 04 ¥ [ 170044
o) Mewblentia] Durlet) Lo Blenity Residential i ] 06 15 3 (] Pl
<) | R el Dstricd b Lo Deingity Wesiibeintial, 18 0 i 12 3 1oy 21 Lk
18 | Resedermml Dhisnti Seddram Dy Beslilennni IhT L] 14 190 IS 140 (LK)
FLHO 20 Ml [litrich) Mt Demsity Hesidesiuil Al X 14 [N i 1401 [T
Tomard) J3Las I8 516.15 4236d.2
02030104 Si040 FRID | Flesitde Rpsidimond [iyiry Hijgh Dty Resedentiat M43y IAES] s 14 hNad 140 TS
Be200 1 Barichemstia) [Hatrict) Mesduion Erensity Besidential HALTA [[ES 2k 14 1182 (0] {55
£-3 € mmrmercnl Tarie) Comemermial T 905 [ ] 4904 106 23700
AL Msnicipal Zirel Commereial 11s ] [ 2 TEF ik 1M
B0 W | Breijdorrrifd PHtrict RLavw Theiiity Resichential 08 Jiri [T 13 1K1 (Y]]
b0 ¢ iEewedensinl Dnierict Lo Dhvmssty Hesivdemmiiad B Jir 06 0 1 1)
80 (Reuldeimial Eharnict) Law Dierley Hesiderml 1h3) (TR P e TLTN [ 214
BSL (Semor Cuiger Wesidential Tt Fhigh Phensenty Residentini FhiZ ks 45T 31,0 I 2 14 1388 s 40 [EILE]
Foui) U4E4F ll‘#__!l IS 6587 (ROT 1315 4587 118806
*Undeveloped C imed Acres were caleul by utlileing SJDEP 95797 Land Use/Land Cover data layers to sum the ares of wetlands, surface water, and steep slopes within rach mning designation.

** TP=Total Phosphorous, TN= Total Nitrogen, TSS=Total Suspended Soils
Note: This analysis was prepared using Marlbore T ip's Zoning Designation boundaries as of 2/1/06.




Marlboro Township MSWMP Build Out Analysis Table

| [ o L il Umile L (A L n sl - - - | i .
0190 30 1 400 H0 5 1 Cnmmeerd Servics D stner) e 1,68 (e 2.1 1449 =2
-2 (U itwercial Dudnictl Commercul LE:) 8% 21 4155 b
U | Cimintierzml DYircts Cuinmiercial [ 407 2.1 R 54 22
L i hand ©omeerymtion Uit Low Deswirs Beagdentind 0 ] i il 3
L1 | beichuiria) Ealrics) Indissrrial 15 497 16
MEL M ujriGnnity s Vg Doty Residential 14 LN (3
MED-E i bulli farmly Dty iyt Dervsity Rewderitiad 14 3613 15 140 36134
MED- I (Ml sty D adrict) it Densalty Resbdential [ 147 I 14l FEN]
M (Mymeul Tones Commareul 2 134 3z FiLl] | 280
B0 20 Mevidential [dstrict) M Dlertiaty Hesisbentjal id i iz 141 TEN
Bt} { Wewicenithif Phrrict ) L Dlemaity Residifitin] 06 560 5 100 933
-0 13 i Revdemiial Dhwimst] Medinm Dermiy Hesidentol P4 i 3 i L1
Rl (Kesidential hatrict) Luw Dienuity Reslidential [ 5 4n L ou T
SCMFR(Senne Citem Mufiamedy Tt Uirtuin | & 4% 1= (£ 1K &
Toral 22595 23169.8
AT LA TIHE I A LU) Agsicibidre Liid Conmervalbon Durici i Low Ehehbity Fesidentul [y 1543 1 100 253110
-1 il oowmerrial Dhisncty Commercial 2973 X 513 2z 0 2170
L dland Cpmseryatim Dhurict Lo [heaity Kesjdemrul 354,18 [ 2004 ] I ]
R2013 {Rewdentsl Thalsict) Mhidinarn Dheniadry Remscdenitia| Pl [ 2614 15 140 26138
B2ANE iHosdents s Medium Diems=ry R esidenmat it wd? i {43 £ ] 4 x4
e M Bsdeninl Lty Livs Denalrs Besideneul Abk u [ s 1 AL
=50 (Retwpdferand Dhiutrat| Lame Densary B esidermol| A L) YEOK [ 3 (1L} 330
Pl 20688 LAsd) T2 138943
3030 ) tdied 10 L (el Coivaetvatiin Eiatrler) Low Dnally Residential 17367 114 VAR [ ) 11 Fsn
MDA i Muliimly Thatro High Tennity Resudaniul = 979 14 H, 15 140 2INTR
H20 13 {Resdersival Dhanie) Mdisers Deniesly Resldestial K L 3.1 14 R D L 1A 11520
-3 i Copreroial THitmit) Cunirtierciol B (LT} e L] e S b L) 2N
8 i Corerwre Serves Disirici | Ci 4 ik nire 17 1 7 1 EIN
My icipul fone) Commessial i 60% 21 86 22 100 410
R T0A (Mayiderna] Dty g Phetiny Resndweton| =] 144 3% 1.4 491 1% 140 43130
10 26 {Bewifentiad Dintrict) Meifisny Dierssty Bestdeniin HiTh 3 8% 14 643 5 140 642 60
Moy Resdential District) Low Dienilly Hesiderial AT [EE [ i [ 3 1L 1350
STMF DT S ©ffimn Mulirfunely Disaen Eirkan 1] 55% oz o 01 - I 20
MBS | Renidd Ihstre) ) High Denaty Residestil [EET) e i Ay | LK) 1] 1% 14l £1tin
Tl 0TS 1320 17110 1769.38 19369.1
e Al [ Remdnitiol Dremcri Lre Dhenwrry Aesidiemmai a3 0 P4 i3 13 Ly 140 1x
MHD H ( Meadestrtind szt | High Dyemnary Besiidentisal 324 1015 14 1421 15 152.25 140 1421 0
N Myl Zove) Livtap [ i 275 14 LS (£ 4138 140 IEEN
B 10 (Beshilentinl Districr) Hijih Demwits Besiilentinl s &4 iE 14 25 15 27 140 252
R 260 1§ (Meicheintial Khtezith Medium Llezaity i A2 4n? LX) [ NI [ [} (] wr3
=2 {Cammmyred [ty L omemenaul 333 A6 L) 21 6909 22 7238 200 65800
LI i Ll Coeimersalion Diaimery Low Flesiuty L] s H Liet ik 0 L] 535 [ AT 4
WS i Holcwtind Thatru) High Dheribity Residicniial 102} 4).12 [ ] (K] 9.45 15 10125 140 9450
L Fina: 7L 11313 1Tos LIEEIE]
20 MU (Mairvicipal Zone) C WK 115/ ] 1) 3528 {0 sl 120 42336
-2 (Cotrrmercial Eivaeicry Cenrmess ] 32 oK dih B4 21 p KUK 43 [ AR i
X s Uairjemenssal Servme Dttt Lol bt g2 ] 603 21 22 132 66 200 1206 0
WIR L isuistrin] (T Hamenieh Raivici) Miisteis Zl | 3000 [T L In 10N 24 R lzamii
L i Lyt Commersaimion Thsanicii Low Diesipy Mesudereul Fdb LRLLE 2126 06 5 1063 100 21260
LI [l Liiniries) industrial (B3] [} FET L s U i il L]
M : Iistrict) High Dhenipiny Revidential W e IEE (L8]] 14 15 214 65 140 2003 4
SAVES HL i MaltHamily TR High Peneris Headeniia ] L] L P4 s 1240 Lan TiZm
ANFT2 0 resercind Dt L onmmereil h 42 i [NE ] e 243 Jui pa TN
PAL (Residential Districi} Myt Dierrsety Rewpidenitin] 55 4 12 1626 LK) 14 i 18335 4 B52a 8
PAL ) Besiid | [sracis Lirw Dietisits Resderiial 1184 22 LG L] 06 5 21275 100 42550
W= 10AN | Reidential Dhuriii} High Dty Resi ElEL] A [ X [ 1A s i uil 4
RS Rewdenti] Thuiner) Modum Densiy Foydemut F343 TiE AR 2562 14 15 3483 t40
200 ¢ Bewldensiall Dhatriuth Meduim Lizrens Besidesil ] LB ] e 44 b4 it i44b. i3 a4
RAANZ | Residernial Eiftrict) Meduiin Denliy Rexidenilil p&0) 43 [} N (K] i 1308 L
(R M i Rewderninl [hemrsti Lipw: Bersmy Remdeninl 36T 2% {5 g 2430 [E] i (L3] .
RAUAN ( Hesential Dentrieti Lass [herlin Rwiless il ikl th 13 80 ) [ ] 4.8 (L]
R { Remiileritsal Diinpriiy v Prernyity Rovidenisisl bid] i5)] £37 TS (13 ] {35 Lk TS0}
R ) i Roviderstanl [havpsct Lom Dernity Howidential Al B i E iy fidr 1 1942 | R0
RSCS i Bemndtvetinl Diwtrict) Hith Dumalty Hisssderrtial 44,48 4dx g | 4 i 1452 14k 19282
MEHLY i Beesidennal Dsmini High Deraary Rpsadoreea (i) 1901 1213 14 |4 I 140 [RTK)
MHD 1 { Bewigfisuil [hasiiant| High Dhemity Resiidential 18 & i 14 £ T 1A 12
R [ Resisentia) Dinerica] Lo Defbuity Besideritial (R EL 6125 WTan [ E 4RT 1] b
Furbal 21657 T 525.68 RS 16 67705
ZEN AT NS ALC {Aprieiiisul Lind Comservgilon Disiiiit) Lok Dessadly Henidaist sl 79638 50.08 5 Hu LT 5 I 1 244
(ol Cammercaal Dhutngt) [ Sk I8 &1 birle 3085 2.1 6747 [ TOIKE ()
LE Lasl € onervation Dtz b Dlervaty Rl 567.06 1569 Fe T [ 5 ENS 1wt T
OFT-2 {Comres=tal Diilricts Crmmmrerail 2857 430 18 44 Hirs 2 21 2 204 3 1w u
o2 4 amenapiny ©omemercad e Commmaerind 3474 34 2442 e 15407 3 P2y IH|.54 100 EaLLA




OLD BRIDGE TWP

Legend

m AdnA, Adelphia loam, 0 to 2 percent slopes

[ AdnB, Adelphia loam, 2 to 5 percent siopes

- AdpB, Adelphia loam-Urban land complex, 0 to 5 percent slopes
Ats, Atsion sand

- Coes, Colemantown loam, occasionally flooded

- CokB, Collington sandy loam, 2 to 5 percent slopes

- CokC2, Collington sandy loam, 5 to 10 percent slopes

- CokD3, Collington sandy loam, 10 to 15 percent slopes

- ConA, Collington loam, 0 to 2 percent slopes

- CosB, Colts Neck sandy loam, 2 to 5 percent slopes

- CosC, Colts Neck sandy loam, 5 to 10 percent slopes

- CosC2, Colts Neck sandy loam, 5 to 10 percent slopes

CosD2, Colts Neck sandy loam, 10 to 15 percent slopes

- CosE2, Colts neck sandy loam, 15 to 20 percent siopes

n DocB, Downer loamy sand, 0 to 5 percent slopes

- DocC, Downer loamy sand, 5 to 10 percent slopes

- DouB, Downer sandy loam-Urban land complex, 0 to 5 percent slopes
[ Exen, Elkton loam

- EveB, Evesboro sand, 0 to 5 percent slopes

- EveC, Evesboro sand, 5 to 10 percent slopes

- EveD, Evesboro sand, 10 to 15 percent slopes

- EveE, Evesboro sand, 15 to 25 percent slopes

- EvuB, Evesboro sand-Urban land complex, 0 to 5 percent slopes
- Fap, Fallsington loam

- FrfB, Freehold loamy sand, 0 to 5 percent slopes

- FrfC, Freehold loamy sand, 5 to 10 percent slopes

- FrkB, Freehold sandy loam, 2 to 5 percent slopes

- FrkC, Freehold sandy loam, 5 to 10 percent slopes

- FrkC2, Freehold sandy loam, 5 to 10 percent slopes, eroded
- FrkD, Freehold sandy loam, 10 to 15 percent slopes

- FrkD2, Freehold sandy loam, 10 to 15 percent slopes, eroded
- FrkE2, Freehold sandy loam, 15 to 25 percent slopes, eroded
- FroA, Freehold loam, 0 to 2 percent slopes

- FrrC, Freehold sandy loam,-Urban land complex, 0 to 10 percent slopes
- GamB, Galloway loamy sand, 0 to 5 percent slopes

GamkB, Galloway loamy sand, clayey substratum, 0 to 5 percent slopes
- GaoB, Galloway-Urban land, 0 to 5 percent Isopes

- HbmB, Hammonton loamy sand, 0 to 5 percent slopes

- HboB, Hammonton sandy loam, 2 to 5 percent slopes

u HocA, Holmdel sandy loam, 0 to 2 percent slopes

- HocB, Holmdel sandy loam, 2 to 5 percent slopes

- HofB, Holmdel sandy loam-Urban land complex, 0 to 5 percent slopes
- Humt, Humaquepts, frequently flooded

- KemA, Keyport sandy loam, 0 to 2 percent slopes

- KemB, Keypor sandy loam, 2 to 5 percent slopes

- KemC, Keyport sandy loam, 5 to 10 percent slopes

- KemD, Keyport sandy loam, 10 to 15 percent slopes

- KeoA, Keyport loam, 0 to 2 percent slopes

- KeuC, Keyport sandy loam-Urban land complex, 0 to 10 percent slopes
- KrhB, Kresson loam, 2 to 5 percent slopes

- LakB, Lakehurst sand, 0 to 5 percent slopes

- LasB, Lakewood sand, 0 to 5 percent slopes

- LasC, Lakewood sand, 5 to 10 percent slopes

- Makt, Manahawkin muck, frequently flooded

- MaoC, Marlton sandy loam, 5 to 10 percent slopes

- MarB, Mariton loam, 2 to 5 percent slopes

[ PHa, Pits, sand and gravel

- PegB, Pemberton loamy sand, 0 to 5 percetnt slopes

- PhbC, Phalanx loamy sand, 5 to 10 percent slopes

- PhbE, Phalanx loamy sand, 10 to 25 percent slopes

m SacB, Sassafras sandy loam, 2 to 5 percent slopes

- SacC, Sassafras sandy loam, 5 to 10 percent slopes

- SacD, Sassafras sandy loam, 10 to 15 percent slopes

- SacE, Sassafras sandy loam, 15 to 25 percent slopes

- SadB, Sassafras gravelly sandy loam, 2 to 5 percent slopes
- Shr, Shrewsbury sandy loam

- ThgB, Tinton loamy sand, Oto 5 percent slopes

[ thoc, Tinton loamy sand, 5 to 10 percent slopes

- ThgE, Tinton loamy sand, 10 to 25 percent slopes

- ThhB, Tinton loamy sand-Urban land complex, 0 to 5 percent slopes
- Uda, Udorthents-Urban land complex, 0 to 5 percent slopes
[ uds, Udorthents, smoothed

[ wATER, WATER

- WoeB, Woodstown sandy loam, 2 to 5 percent slopes

CopC, Collington sandy loam-Urban land complex, 0 to 10 percent slopes
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OLD BRIDGE TWP

Legend
SRANK, GWR, DESCRIPTION

[ A, 15.52, Lakewood sand

I A, 15.55, Lakehurst sand

[ A, 15.59, Tinton loamy sand
- A, 15.6, Evesboro sand

B 8, 10.62, Pemberton loamy sand
| B, 10.71, Evesboro sand

B B. 10.77, Pemberton loamy sand
[ B, 10.83, Hammonton loamy sand
- B, 10.95, Holmdel sandy loam
B B. 10.99, Holmdel sandy loam

- B, 13.35, Freehold sandy loam-Urban Land complex - C, 9.67, Downer loamy sand

B s, 13.36, Collington sandy loam
[ 8, 13.39, Adelphia loam
I 8, 13.39, Freehold loamy sand
B, 13.39, Freehold sandy loam
B s, 13.43, Collington sandy loam
- B, 13.47, Colts Neck sandy loam
B, 13.5, Sassafras gravelly sandy loam
I B, 13.5, Sassafras sandy loam
[ s, 13.56, Pemberton loamy sand
8 8, 13.6, Hammonton loamy sand
B s, 13.73, Kiej loamy sand
[ 8, 13.86, Freehold loam

[ B, 10.99, Holmdel sandy loam-Urban Land complex [l B, 13.86, Freehold sandy loam

.| B, 11.08, Downer loamy sand

B s, 11.07, Adelphia loam
- B, 11.07, Adelphia loam-Urban Land complex
0 B, 11.07, Freehold loam
- B, 11.07, Freehold loamy sand
[ B, 11.07, Freehold sandy loam
- B, 11.08, Collington sandy loam
B B, 11.14, Colts Neck sandy loam
B B, 11.16, Kiej loamy sand
- B, 11.16, Klej loamy sand-Urban Land complex
B B, 11.24, Freehold sandy loam
- B, 11.24, freehold sandy loam
[ B, 11.32, Colts Neck sandy loam
n B, 11.45, Woodstown sandy loam

B, 11.64, Adelphia loam
[ B, 11.68, Colts Neck sandy loam
[ B, 11.68, Freehold loam
- B, 11.68, Freehold loamy sand
- B, 11.68, Freehold sandy loam

| B, 11.68, freehold sandy loam

B, 11.7, Collington loam

B B, 11.7, Colington sandy loam

0 B, 13.88, Pits, sand and gravel
- B, 13.91, Downer loamy sand
- B, 14.1, Phalanx loamy sand
[0 8, 14.25, Adelphia loam-Urban Land complex
I 8, 14.26, Freehold loamy sand
I B, 14.26, Freehold sandy loam
- B, 14.27, Collington sandy loam
[ 8, 14.34, Colts Neck sandy loam
- B, 14.36, Downer loamy sand
B B 14.46, Tinton loamy sand
- B, 14.48, Tinton loamy sand-Urban Land complex
B B 14.5, Kiej loamy sand

I B, 14.63, Pemberton loamy sand
[ B, 14.64, Tinton loamy sand
- B, 14.7, Lakehurst sand

B . 14.7, Tinton loamy sand
[ B, 14.71, Evesboro sand

B 8, 14.71, Lakewood sand
- B, 14.8, Evesboro sand

{577 B, 14.89, Downer loamy sand
[ 8, 14.93, Tinton loamy sand
[ B, 15.01, Tinton loamy sand

[ B, 11.7, Collington sandy loam-Urban Land complex [l B, 15.28, Pits, sand and gravel

W B, 11.86, Tinton loamy sand

B B, 11.86, Tinton loamy sand-Urban Land complex
B, 11.87, Colts Neck sandy loam

[ B, 11.88, Keyport sandy loam

- B, 15.4, Tinton loamy sand
B c. 10.08, Pemberton loamy sand
- C, 10.09, Keyport sandy loam
B c. 10.26, Adelphia loam

[ B, 11.88, Keyport sandy loam-Urban Land complex Sl C, 10.26, Adelphia loam-Urban Land complex

[ B, 11.91, Downer loamy sand
B B, 11.96, Lakewood sand

- B, 11.96, Marlton sandy loam
B B, 11.97, Lakehurst sand

- B, 12, Tinton loamy sand

B B, 12.02, Evesboro sand

- B, 12.03, Klej loamy sand

B B, 12.03, Kiej loamy sand-Urban Land complex
B B, 12.15, Tinton loamy sand
B B, 12.17, Keyport sandy loam
B 8, 12.32, Pemberton loamy sand
B B, 12.71, Holmdel sandy loam
[0 B, 12.78, Tinton loamy sand
[ B. 12.78, Tinton loamy sand-Urban Land complex
[ 8, 12.85, Downer loamy sand
B 8. 12.88, Lakewood sand

[ B, 12.91, Lakehurst sand

Bl . 12.94, Tinton loamy sand
B B, 12.95, Evesboro sand

[ B, 12.97, Kiej loamy sand

- B, 13.06, Woodstown sandy loam
I B, 13.25, Evesboro sand

[ 8. 13.26, Tinton loamy sand
B B. 13.3, Lakehurst sand

B0 B, 13.33, Keyport sandy loam
B B, 13.35, Freehold loamy sand
[ B, 13.35, Freehold sandy loam

C, 10.28, Collington loam
- C, 10.28, Collington sandy loam

- C, 9.98, Keyport sandy loam
8 c, 9.98, Kiej loamy sand
- D, 1.65, Holmdel sandy loam
B D, 1.82, Keyport sandy loam
B . 2, Adelphia loam
- D, 2, Freehold sandy loam
{8 b, 2, Freehold sandy loam-Urban Land complex
- D, 2.01, Collington sandy loam
- D, 2.07, Pemberton loamy sand
- D, 2.11, Hammonton loamy sand
B8 b, 2.16, Downer loamy sand
8 D, 2.18, Kiej loamy sand
[ D, 2.18, Kiej loamy sand-Urban Land complex
I D, 2.31, Tinton loamy sand
- D, 2.31, Tinton loamy sand-Urban Land complex
B D, 2.33, Lakehurst sand
D, 2.34, Evesboro sand
B8 D, 2.34, Lakewood sand
- D, 2.37, Tinton loamy sand
- D, 4.26, Keyport sandy loam
B D, 5.08, Kiej loamy sand
- D, 5.08, Klej loamy sand-Urban Land complex
- D, 5.52, Tinton loamy sand
- D, 5.64, Holmdel sandy loam
- D, 6.94, Keyport sandy loam
_ D, 6.94, Keyport sandy loam-Urban Land complex
- L, 0, Atsion sand
- L, 0, Colemantown loam
B L. o, Eikton loam
- L, 0, Fallsington loam
L, 0, Humaquepts
B L 0, Manahawkin muck
- L, 0, Shrewsbury sandy loam
B L o, udorthents
- L, 0, Udorthents-Urban Land complex
I w. o
[ w, o, Adelphia loam
- W, 0, Adelphia loam-Urban Land complex
- W, 0, Atsion sand
- W, 0, Colemantown loam
- W, 0, Collington sandy loam
- W, 0, Colts Neck sandy loam
- W, 0, Downer loamy sand

B c. 10.28, Collington sandy loam-Urban Land complex [l W, 0, Elkton loam

- C, 10.28, Freehold loam
B c. 10.28, Freehold loamy sand
8 c. 10.28, Freshold sandy loam

- W, 0, Evesboro sand
- W, 0, Fallsington loam
- W, 0, Freehold loamy sand

- C, 10.28, Freehold sandy loam-Urban Land complex - W, 0, Freehold sandy loam

B c. 10.28, Mariton loam

[ c. 10.28, freehold sandy loam
- C, 10.32, Tinton loamy sand
[ c. 10.33, Colts Neck sandy loam
B c. 10.44, Freehold sandy loam
- C, 8.14, Keyport sandy loam
- C, 8.48, Holmdel sandy loam

- C, 8.46, Holmdel sandy loam-Urban Land complex

[l c, 8.52, Collington sandy loam
- C, 8.66, Freehold sandy loam
[ c. 8.76, Holmdel sandy loam
B c. 8.82, Woodstown sandy loam

- W, 0, Freehold sandy loam-Urban Land complex
- W, 0, Hammonton loamy sand
- W, 0, Holmdel sandy loam
- W, 0, Humaquepts

- W, 0, Keyport sandy loam
[ w, o, Kiej loamy sand

[ w, 0, Lakehurst sand

m W, 0, Lakewood sand

5 W, 0, Manahawkin muck
B8 W, o, Pemberton loamy sand
B w. 0, Phalanx loamy sand
B w. o, Pits, sand and gravel

[ c. 8.94, Freehold sandy loam-Urban Land complex  [ll| W, 0, Sassafras gravelly sandy loam

B c. 9.12, Holmdel sandy loam
[ c. 9.34, Woodstown sandy loam
- C, 9.36, Keyport sandy loam

B c. 9.36, Keyport sandy loam-Urban Land complex

B c. 9.42, Mariton sandy loam
B c, 9.51, Woodstown sandy loam

- C, 9.61, Downer sandy loam-Urban Land complex

B W, 0, sassafras sandy loam

B W, o, shrewsbury sandy loam

- W, 0, Tinton loamy sand

I W, o, udorthents

B w, 0, Udorthents-Urban Land complex
B . 0, Woodstown sandy loam

. o

FREEHOLD TWP,

Abstract

An estimation of ground-water recharge for Monmouth County.
Ground-water recharge is estimated using the NJGS methodology
from NJ Geological Survey Report GSR-32 "A Method for
Evaluation of Ground-Water-Recharge Areas in New Jersey.
Land-use/land-cover, soil and municipality-based climatic data
were combined and used to produce an estimate of ground-water
recharge in inches/year. Recharge was then ranked by volume
(billions of gallons/year) using natural breaks in the percentage

of total volume.
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OLD BRIDGE TWP

MANALAPAN TWP

Legend
F.E.M.A. ZONE

CLEAR

A - Subject to 100-year flood. Base flood elevation undetermined.

AE- Areas subject to 100-year flood with base flood elevation determined.

X - Areas outside the 500-year flood plain with less than 0.2% annual
probability of flooding.

X500 - Areas between the limits of the 100-year and 500-year flood.
or certain areas with average depths less than 1 foot or where the
contributing drainage area is less than 1 square mile.
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FIGURE 4
F.E.M.A. FLOOD ZONE MAP

MARLBORO TOWNSHIP,
MONMOUTH COUNTY, NEW JERSEY

NOTES:
P: (732) 961-2162
F: (732) 961-2163
. SOURCES: N.J. D.E.P.2002 AERIALS
DATE SCALE CREATED BY RELEASED BY JOBNO: 506957440001 s -

03/10/05

" = 1800'

N.J.G.LS. DATA




OLD BRIDGE TWP

MANALAPAN TWP
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A Well Head Protection Area (WHPA) in New Jersey is a map area
calculated around a Public Community Water Supply (PCWS) well

in New Jersey that delineates the horizontal extent of ground water
captured by a well pumping at a specific rate over a two-, five-, and
[twelve-year period of time for confined wells. The area of capture over
two-, five-, and twelve-years is defined using line boundaries and polygon
areas generated with the ARC/INFO Geographic Information System (GIS).
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[ 1120, RESIDENTIAL, SINGLE UNIT, MEDIUM DENSITY
1130, RESIDENTIAL, SINGLE UNIT, LOW DENSITY
[ ] 1140, RESIDENTIAL, RURAL, SINGLE UNIT
1200, COMMERCIAL/SERVICES
1300, INDUSTRIAL
1400, TRANSPORTATION/COMMUNICATIONS/UTILITIES
7] 1461, WETLAND RIGHTS-OF-WAY (MODIFIED)
[ 1500, INDUSTRIAL/COMMERCIAL COMPLEXES
[ 1700, OTHER URBAN OR BUILT-UP LAND
[/ 1750, MANAGED WETLAND IN MAINTAINED LAWN GREENSPACE
1800, RECREATIONAL LAND
1804, ATHLETIC FIELDS (SCHOOLS)
1850, MANAGED WETLAND IN BUILT-UP MAINTAINED REC AREA
| 2100, CROPLAND AND PASTURELAND
[ 2140, AGRICULTURAL WETLANDS (MODIFIED)
[ ] 2150, FORMER AGRICULTURAL WETLAND (BECOMING SHRUBBY, NOT BUILT-UP)
2200, ORCHARDS/VINEYARDS/NURSERIES/HORTICULTURAL AREAS
2400, OTHER AGRICULTURE
B 4110, DECIDUOUS FOREST (10-50% CROWN CLOSURE)
[ 4120, DECIDUOUS FOREST (>50% CROWN CLOSURE)
[ 4220, CONIFEROUS FOREST (>50% CROWN CLOSURE)
[ 4312, MIXED FOREST (>50% CONIFEROUS WITH >50% CROWN CLOSURE)
[T 4321, MIXED FOREST (>50% DECIDUOUS WITH 10-50% CROWN CLOSURE)
[ 4322, MIXED FOREST (>50% DECIDUOUS WITH >50% CROWN CLOSURE)
4410, OLD FIELD (< 25% BRUSH COVERED)
4420, DECIDUOUS BRUSH/SHRUBLAND
4430, CONIFEROUS BRUSH/SHRUBLAND
[ "] 4440, MIXED DECIDUOUS/CONIFEROUS BRUSH/SHRUBLAND
[T 5100, STREAMS AND CANALS
[ 5200, NATURAL LAKES
7] 5300, ARTIFICIAL LAKES
6210, DECIDUOUS WOODED WETLANDS
[ 6220, CONIFEROUS WOODED WETLANDS
6231, DECIDUOUS SCRUB/SHRUB WETLANDS
6232, CONIFEROUS SCRUB/SHRUB WETLANDS

6233, MIXED SCRUB/SHRUB WETLANDS (DECIDUOUS DOM.) FIGURE 3
77 6240, HERBACEOUS WETLANDS
LAND USE MAP

6251, MIXED FORESTED WETLANDS (DECIDUOUS DOM.)

6252, MIXED FORESTED WETLANDS (CONIFEROUS DOM.)
KX 7300, EXTRACTIVE MINING
V77 7400, ALTERED LANDS
7430, DISTURBED WETLANDS (MODIFIED)
</ 7500, TRANSITIONAL AREAS
B 7600, UNDIFFERENTIATED BARREN LANDS

FREEHOLD BORO
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