THE WATERSHED INSTITUTE
ENHANCED MODEL STORMWATER
ORDINANCE
The Watershed Ins tute Enhanced Model ordinance is based on the New Jersey Department of
Environmental Protec on (NJDEP)’s model ordinance found at Appendix D of the BMP Manual.
The NJDEP model ordinance sets out minimum standards for stormwater management. It also
aﬃrms that municipali es may “undertake addi onal ac ons including ordinances with
standards stronger than the statewide minimum requirements.”
The Watershed Ins tute believes that municipali es must act aggressively to address the
serious problems of water pollu on and ﬂooding. According to the NJDEP most of the
waterways monitored by the state do not meet the standards set by the Federal Clean Water
Act and New Jersey’s Water Pollu on Control Act, etc. According to the 2016 Dra Integrated
Water Quality Assessment Report:
●
●
●
●

Only 38% of the monitored waters meet the standards for water supplies
Only 24% of the monitored waters meet the recrea on standard
Only 17% of the monitored waters meet the aqua c life standard
Less than 1% of the monitored waters meet the ﬁsh consump on standard

In addi on, ﬂooding is an urgent problem for municipali es. According to the NJDEP’s recently
issued report, New Jersey’s Scien ﬁc Report on Climate Change, the state is experiencing
signiﬁcant increases in precipita on and storms resul ng in extreme rain events due to climate
change. The report predicts that the size and frequency of ﬂoods will increase as annual
precipita on increases. This problem is exacerbated by the con nued increase in impervious
cover in the state.
A signiﬁcant contributor to poor water quality and ﬂooding is inadequate management of
polluted stormwater runoﬀ. The Watershed Ins tute believes the goal of a municipal
stormwater ordinance is to protect and improve water quality while mi ga ng ﬂooding for the
public health, safety and welfare of the community.
For these reasons, The Watershed Ins tute Enhanced Stormwater Management Ordinance
includes the following provisions:
● Reduced threshold definition for major development
● Requires major developments to treat runoff from all impervious surfaces for water
quality
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●
●
●
●

Requires stormwater management for minor development over 250 square feet
Addresses redevelopment
Requires the use of Low Impact Development techniques
Includes maintenance reporting requirements

Note: Municipali es may choose to address stormwater management requirements for minor
development through a zoning ordinance.
Text from NJDEP’s Model Ordinance:
Important Notes: This sample ordinance is provided to assist municipali es in revising their municipal
stormwater control ordinances to reﬂect amendments to the Stormwater Management rules at N.J.A.C.
7:8, adopted March 2, 2020. It is provided for informa on purposes only. It is important that amended
rules are carefully reviewed before any por on of this dra ordinance is adopted.
This sample ordinance represents the minimum standards and expecta ons, except where noted
otherwise. It is the goal of stormwater management to minimize pollu on caused by stormwater in
order to restore, enhance and maintain the integrity of waters of the State. Federal, as well as, State
water pollu on laws permit municipali es to undertake addi onal ac ons including ordinances with
standards stronger than the statewide minimum requirements. Under New Jersey Municipal Separate
Storm Sewer System Permits (MS4), the stormwater program may also include Op onal Measures (OMs),
that prevent or reduce the pollu on of the waters of the State. A municipality may choose these stronger
or addi onal measures in order to address local water quality and ﬂooding condi ons as well as other
environmental and community needs. For example, municipali es may choose to deﬁne “major
development” with a smaller area of disturbance and/or smaller area of regulated impervious cover or
regulated motor vehicle surface; apply stormwater requirements to both major and minor development;
and/or require groundwater recharge, when feasible, in urban redevelopment areas.
Although this model ordinance does include a sec on on penal es, it is en rely op onal for a
municipality to include this sec on and therefore, this sec on does not establish any monetary values.
The Department expects that the review of development applica ons under this ordinance would be an
integral part of the municipal review of developments. As a result, the costs to municipali es of
reviewing development applica ons under this ordinance could be defrayed by fees charged for review
under N.J.S.A. 40:55D-8.b.
Notes are provided in italics throughout this model stormwater control ordinance and are not intended to
be adopted as part of the ordinance. Where non-italicized text is bounded in a rectangular border, the
text inside that boundary is the sample ordinance language.
An editable Word version of this model ordinance is available online at:
h ps://www.njstormwater.org/bmp_manual2.htm.
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Sample Municipal Stormwater Control Ordinance
Sec on I. Scope and Purpose:
A. Policy Statement

Flood control, groundwater recharge, and pollutant reduc on shall be achieved
through the use of stormwater management measures, including green infrastructure
Best Management Prac ces (GI BMPs) and nonstructural stormwater management
strategies. GI BMPs and low impact development (LID) should be u lized to meet the
goal of maintaining natural hydrology to reduce stormwater runoﬀ volume, reduce
erosion, encourage inﬁltra on and groundwater recharge, and reduce pollu on. GI
BMPs and LID should be developed based upon physical site condi ons and the origin,
nature and the an cipated quan ty, or amount, of poten al pollutants. Mul ple
stormwater management BMPs may be necessary to achieve the established
performance standards for water quality, quan ty, and groundwater recharge.
B.

Purpose
The purpose of this ordinance is to establish stormwater management requirements
and controls for “major development,” as deﬁned below in Sec on II and “minor
developments,” as deﬁned below in Sec on II.

C.

Applicability
1.

This ordinance shall be applicable to the following major developments:
a. Non-residen al major developments; and
b. All residen al major developments.

2. This ordinance shall be applicable to all minor developments.
3.

This ordinance shall also be applicable to all major and minor developments
undertaken by [insert name of municipality].

D. Compa bility with Other Permit and Ordinance Requirements

Development approvals issued pursuant to this ordinance are to be considered an
integral part of development approvals and do not relieve the applicant of the
responsibility to secure required permits or approvals for ac vi es regulated by any
other applicable code, rule, act, or ordinance. In their interpreta on and applica on,
the provisions of this ordinance shall be held to be the minimum requirements for the
promo on of the public health, safety, and general welfare.
This ordinance is not intended to interfere with, abrogate, or annul any other
ordinances, rule or regula on, statute, or other provision of law except that, where
any provision of this ordinance imposes restric ons diﬀerent from those imposed by
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any other ordinance, rule or regula on, or other provision of law, the more restric ve
provisions or higher standards shall control.

Sec on II. Deﬁni ons:
For the purpose of this ordinance, the following terms, phrases, words and their
deriva ons shall have the meanings stated herein unless their use in the text of this
Chapter clearly demonstrates a diﬀerent meaning. When not inconsistent with the
context, words used in the present tense include the future, words used in the plural
number include the singular number, and words used in the singular number include the
plural number. The word "shall" is always mandatory and not merely directory. The
deﬁni ons below are the same as or based on the corresponding deﬁni ons in the
Stormwater Management Rules at N.J.A.C. 7:8-1.2.
“CAFRA Centers, Cores or Nodes” means those areas with boundaries incorporated by
reference or revised by the Department in accordance with N.J.A.C. 7:7-13.16.
“CAFRA Planning Map” means the map used by the Department to iden fy the
loca on of Coastal Planning Areas, CAFRA centers, CAFRA cores, and CAFRA nodes.
The CAFRA Planning Map is available on the Department's Geographic Informa on
System (GIS).
“Campus Redevelopment” means a redevelopment applica on submi ed that
involves mul ple adjacent/con guous lots under common ownership or mul ple
structures on the same lot which already contains development, in which the
applicant proposes to phase redevelopment in over a period of me. In such cases,
each building or phase is not required to have individualized stormwater
management so long as the overall proposal addresses stormwater management in
accordance with this chapter and the stormwater management improvements are
constructed in the ﬁrst phase of the project.
“Community basin” means an inﬁltra on system, sand ﬁlter designed to inﬁltrate,
standard constructed wetland, or wet pond, established in accordance with N.J.A.C.
7:8-4.2(c)14, that is designed and constructed in accordance with the New Jersey
Stormwater Best Management Prac ces Manual, or an alternate design, approved in
accordance with N.J.A.C. 7:8-5.2(g), for an inﬁltra on system, sand ﬁlter designed to
inﬁltrate, standard constructed wetland, or wet pond and that complies with the
requirements of this chapter.
“Compac on” means the increase in soil bulk density.
“Contributory drainage area” means the area from which stormwater runoﬀ drains to
a stormwater management measure, not including the area of the stormwater
management measure itself.
“Core” means a pedestrian-oriented area of commercial and civic uses serving the
surrounding municipality, generally including housing and access to public
transporta on.
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“County review agency” means an agency designated by the County Board of Chosen
Freeholders to review municipal stormwater management plans and implement
ordinance(s). The county review agency may either be:
1.

A county planning agency or

2.

A county water resource associa on created under N.J.S.A 58:16A-55.5, if the
ordinance or resolu on delegates authority to approve, condi onally approve,
or disapprove municipal stormwater management plans and implemen ng
ordinances.

“Department” means the Department of Environmental Protec on.
“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, crea on and development of project design
and prepara on of drawings and speciﬁca ons.
“Development” means the division of a parcel of land into two or more parcels, the
construc on, reconstruc on, conversion, structural altera on, reloca on or
enlarge-enlargement of any building or structure, any mining excava on or landﬁll,
and any use or change in the use of any building or other structure, or land or
extension of use of land.
In the case of development of agricultural land, development means: any ac vity
that requires a State permit, any ac vity reviewed by the County Agricultural Board
(CAB) and the State Agricultural Development Commi ee (SADC), and municipal
review of any ac vity not exempted by the Right to Farm Act , N.J.S.A 4:1C-1 et seq.
“Disturbance” means the placement or reconstruc on of impervious surface or motor
vehicle surface, or exposure and/or movement of soil or bedrock or clearing, cu ng,
or removing of vegeta on. Milling and repaving is not considered disturbance for the
purposes of this deﬁni on.
“Drainage area” means a geographic area within which stormwater, sediments, or
dissolved materials drain to a par cular receiving waterbody or to a par cular point
along a receiving waterbody.
“Environmentally constrained area” means the following areas where the physical
altera on of the land is in some way restricted, either through regula on, easement,
deed restric on or ownership such as: wetlands, ﬂoodplains, threatened and
endangered species sites or designated habitats, and parks and preserves. Habitats of
endangered or threatened species are iden ﬁed using the Department's Landscape
Project as approved by the Department's Endangered and Nongame Species Program.
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“Environmentally cri cal area” means an area or feature which is of signiﬁcant
environmental value, including but not limited to: stream corridors, natural heritage
priority sites, habitats of endangered or threatened species, large areas of con guous
open space or upland forest, steep slopes, and well head protec on and groundwater
recharge areas. Habitats of endangered or threatened species are iden ﬁed using the
Department’s Landscape Project as approved by the Department’s Endangered and
Nongame Species Program.
“Empowerment Neighborhoods” means neighborhoods designated by the Urban
Coordina ng Council “in consulta on and conjunc on 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.
“Green infrastructure” means a stormwater management measure that manages
stormwater close to its source by:
1.
2.
3.

Trea ng stormwater runoﬀ through inﬁltra on into subsoil;
Trea ng stormwater runoﬀ through ﬁltra on by vegeta on or soil; or
Storing stormwater runoﬀ for reuse.

"HUC 14" or "hydrologic unit code 14" means an area within which water drains to a
par cular receiving surface water body, also known as a subwatershed, which is
iden ﬁed by a 14-digit hydrologic unit boundary designa on, delineated within New
Jersey by the United States Geological Survey.
“Impervious surface” means a surface that has been covered with a layer of material
so that it is highly resistant to inﬁltra on by water.
“Inﬁltra on” is the process by which water seeps into the soil from precipita on.
“Lead planning agency” means one or more public en es having stormwater
management planning authority designated by the regional stormwater management
planning commi ee pursuant to N.J.A.C. 7:8-3.2, that serves as the primary
representa ve of the commi ee.
“Low Impact Development Techniques” means u lizing strategies and measures that
manage stormwater runoﬀ quan ty and quality in the absence of structural
stormwater measures, such as minimizing site disturbance, preserving natural
vegeta on and other important site features such as forests and especially core
forests, reducing and disconnec ng impervious cover, minimizing proposed ground
slopes, u lizing na ve vegeta on, minimizing turf grass lawns, revegeta ng areas,
increasing me of concentra on, and maintaining and enhancing natural drainage
features and characteris cs.
“Major development” means an individual “development,” as well as mul ple
developments that individually or collec vely result in:
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1.
2.

The disturbance of one half acre or more of land since February 2, 2004;
The crea on of 5,000 square feet or more of “impervious surface” since
February 2, 2004;

Major development includes all developments that are part of a common plan of
development or sale (for example, phased residen al development) that
collec vely or individually meet any one or more of paragraphs 1 or 2 above.
Projects undertaken by any government agency that otherwise meet the
deﬁni on of “major development” but which do not require approval under the
Municipal Land Use Law, N.J.S.A. 40:55D-1 et seq., are also considered “major
development.”
NOTE: The deﬁni on of major development above aligns with the deﬁni on at
N.J.A.C. 7:8-1.2 and is recommended for consistency. Alterna vely, a municipality
may adopt the following deﬁni on, which is the minimum standard required.
Municipali es that have already adopted the deﬁni on at N.J.A.C. 7:8-1.2 or another
deﬁni on that goes beyond the minimum requirement should not reduce the
stringency of their deﬁni on by adop ng the minimum standard.
“Major development” means an individual “development,” as well as
mul ple developments that individually or collec vely result in the
disturbance of one or more acres of land since February 2, 2004.
Major development includes all developments that are part of a common
plan of development or sale (for example, phased residen al development)
that collec vely or individually result in the disturbance of one or more
acres of land since February 2, 2004. Projects undertaken by any
government agency that otherwise meet the deﬁni on of “major
development” but which do not require approval under the Municipal
Land Use Law, N.J.S.A. 40:55D-1 et seq., are also considered “major
development.”
Addi onally, individual municipali es may deﬁne major development with a smaller
area of disturbance, a smaller area of regulated impervious or motor vehicle surface,
or both.
“Minor development” means any development that results in an increase in
impervious surface of two hundred and ﬁ y or more square feet but does not meet
the deﬁni on of a Major Development. Minor development includes both private
and public projects or ac vi es.
“Motor vehicle” means land vehicles propelled other than by muscular power, such as
automobiles, motorcycles, autocycles, and low speed vehicles. For the purposes of
this deﬁni on, motor vehicle does not include farm equipment, snowmobiles,
all-terrain vehicles, motorized wheelchairs, go-carts, gas buggies, golf carts, ski-slope
grooming machines, or vehicles that run only on rails or tracks.
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“Municipality” means any city, borough, town, township, or village.
“New Jersey Stormwater Best Management Prac ces (BMP) Manual” or “BMP
Manual” means the manual maintained by the Department providing, in part, design
speciﬁca ons, removal rates, calcula on methods, and soil tes ng procedures
approved by the Department as being capable of contribu ng to the achievement of
the stormwater management standards speciﬁed in this chapter. The BMP Manual is
periodically amended by the Department as necessary to provide design speciﬁca ons
on addi onal best management prac ces and new informa on on already included
prac ces reﬂec ng the best available current informa on regarding the par cular
prac ce and the Department’s determina on as to the ability of that best
management prac ce to contribute to compliance with the standards contained in this
chapter. Alterna ve stormwater management measures, removal rates, or calcula on
methods may be u lized, subject to any limita ons speciﬁed in this chapter, provided
the design engineer demonstrates to the municipality, in accordance with Sec on IV.G.
of this ordinance and N.J.A.C. 7:8-5.2(g), that the proposed measure and its design will
contribute to achievement of the design and performance standards established by
this chapter.
“Node” means an area designated by the State Planning Commission concentra ng
facili es and ac vi es which are not organized in a compact form.
“Nutrient” means a chemical element or compound, such as nitrogen or phosphorus,
which is essen al to and promotes the development of organisms. While necessary
for the development of organisms in the appropriate amounts, excess nutrients can be
harmful to organisms and contribute to eutrophica on of lakes and ponds.
“Person” means any individual, corpora on, company, partnership, ﬁrm, associa on,
poli cal subdivision of this State and any state, interstate or Federal agency.
“Pollutant” means any dredged spoil, solid waste, incinerator residue, ﬁlter backwash,
sewage, garbage, refuse, oil, grease, sewage sludge, muni ons, chemical wastes,
biological materials, medical wastes, radioac ve 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 construc on waste or runoﬀ, or other residue discharged directly or
indirectly to the land, ground waters or surface waters of the State, or to a domes c
treatment works. “Pollutant” includes both hazardous and nonhazardous pollutants.
“Recharge” means the amount of water from precipita on that inﬁltrates into the
ground and is not evapotranspired.
“Redevelopment” means an ac vity that results in the crea on, addi on, or
replacement of impervious surface area on an already developed site.
Redevelopment includes, but is not limited to: the expansion of a building footprint;
addi on or replacement of a structure or a por on of a structure regardless of
footprint; and replacement of impervious surface area that is not part of a rou ne
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maintenance ac vity. If a project is considered to be a redevelopment project, all
new impervious cover, whether created by adding to or replacing impervious cover
that was in existence before the redevelopment occurs, shall be considered in
calcula ng the requirements for stormwater management. However, any such new
impervious cover that will drain into an exis ng stormwater best management prac ce
that is to remain a er the redevelopment and that meets current stormwater
management requirements shall be deducted from the total amount of impervious
surface that must be treated by new stormwater best management prac ces. In the
case of a redevelopment project, the pre-developed land cover shall be considered to
be wooded.
Note: Rou ne Maintenance includes but is not limited to parking lot or driveway
sealing or milling, roof repairs, replacement of a small number of boards on a deck.
Rou ne Maintenance does not include complete replacement of deck boards or
pa o material.
“Replacement” means the removal and subs tu on of a substan al por on of the
framing and rooﬁng of an exis ng structure or the removal and subs tu on of a
substan al por on of exis ng pavement or other impervious material.
“Regulated impervious surface” means any of the following, alone or in
combina on:
A net increase of impervious surface;
The total area of impervious surface collected by a new stormwater
conveyance system (for the purpose of this deﬁni on, a “new stormwater
conveyance system” is a stormwater conveyance system that is constructed
where one did not exist immediately prior to its construc on or an exis ng
system for which a new discharge loca on is created);
3. The total area of impervious surface proposed to be newly collected by an
exis ng stormwater conveyance system; and/or
4. The total area of impervious surface collected by an exis ng stormwater
conveyance system where the capacity of that conveyance system is
increased.
1.
2.

“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 lots 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
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Planning Commission that is intended to be the focus for much of the State’s future
redevelopment and revitaliza on eﬀorts.
“State Plan Policy Map” is deﬁned as the geographic applica on of the State
Development and Redevelopment Plan’s goals and statewide policies, and the oﬃcial
map of these goals and policies.
“Stormwater” means water resul ng from precipita on (including rain and snow) that
runs oﬀ the land’s surface, is transmi ed to the subsurface, or is captured by separate
storm sewers or other sewage or drainage facili es, or conveyed by snow removal
equipment.
“Stormwater management BMP” means an excava on or embankment and related
areas designed to retain stormwater runoﬀ. A stormwater management BMP may
either be normally dry (that is, a deten on basin or inﬁltra on system), retain water in
a permanent pool (a reten on basin), or be planted mainly with wetland vegeta on
(most constructed stormwater wetlands).
“Stormwater management measure” means any prac ce, technology, process,
program, or other method intended to control or reduce stormwater runoﬀ and
associated pollutants, or to induce or control the inﬁltra on or groundwater recharge
of stormwater or to eliminate illicit or illegal non-stormwater discharges into
stormwater conveyances.
“Stormwater runoﬀ” means water ﬂow on the surface of the ground or in storm
sewers, resul ng from precipita on.
“Stormwater management planning agency” means a public body authorized by
legisla on to prepare stormwater management plans.
“Stormwater management planning area" means the geographic area for which a
stormwater management planning agency is authorized to prepare stormwater
management plans, or a speciﬁc por on of that area iden ﬁed in a stormwater
management plan prepared by that agency.
“Tidal Flood Hazard Area” means a ﬂood hazard area in which the ﬂood eleva on
resul ng from the two-, 10-, or 100-year storm, as applicable, is governed by dal
ﬂooding from the Atlan c Ocean. Flooding in a dal ﬂood hazard area may be
contributed to, or inﬂuenced by, stormwater runoﬀ from inland areas, but the depth
of ﬂooding generated by the dal rise and fall of the Atlan c Ocean is greater than
ﬂooding from any ﬂuvial sources. In some situa ons, depending upon the extent of
the storm surge from a par cular storm event, a ﬂood hazard area may be dal in the
100-year storm, but ﬂuvial in more frequent storm events.
“Urban Coordina ng Council Empowerment Neighborhood” means a neighborhood
given priority access to State resources through the New Jersey Redevelopment
Authority.

Page D-10
/

Ordinance #[insert number] – Stormwater Control (con nued)
“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 por ons of areas:
Delineated on the State Plan Policy Map (SPPM) as the Metropolitan Planning
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 Coordina ng Council Empowerment Neighborhoods.
1.

“Water control structure” means a structure within, or adjacent to, a water, which
inten onally or coincidentally alters the hydraulic capacity, the ﬂood eleva on
resul ng from the two-, 10-, or 100-year storm, ﬂood hazard area limit, and/or
ﬂoodway limit of the water. Examples of a water control structure may include a
bridge, culvert, dam, embankment, ford (if above grade), retaining wall, and weir.
“Waters of the State” means the ocean and its estuaries, all springs, streams,
wetlands, and bodies of surface or groundwater, whether natural or ar ﬁcial, within
the boundaries of the State of New Jersey or subject to its jurisdic on.
“Wetlands” or “wetland” means an area that is inundated or saturated by surface
water or ground water at a frequency and dura on suﬃcient to support, and that
under normal circumstances does support, a prevalence of vegeta on typically
adapted for life in saturated soil condi ons, commonly known as hydrophy c
vegeta on.

Sec on III. Design and Performance Standards for Stormwater Management
Measures
A. Stormwater management measures for major development shall be designed to

provide erosion control, groundwater recharge, stormwater runoﬀ quan ty control,
and stormwater runoﬀ quality treatment as follows:
The minimum standards for erosion control are those established under the Soil
and Sediment Control Act, N.J.S.A. 4:24-39 et seq., and implemen ng rules at
N.J.A.C. 2:90.
2. The minimum standards for groundwater recharge, stormwater quality, and
stormwater runoﬀ quan ty shall be met by incorpora ng green infrastructure.
1.

B.

The standards in this ordinance apply only to major development and are intended to
avoid the impact of stormwater runoﬀ on water quality and water quan ty in
receiving water bodies and maintain groundwater recharge. The standards do not
apply to major development to the extent that alterna ve design and performance
standards are applicable under a regional stormwater management plan or Water
Quality Management Plan adopted in accordance with Department rules.
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Note: Alterna ve standards shall provide at least as much protec on from
stormwater-related loss of groundwater recharge, stormwater quan ty and water
quality impacts of major development projects as would be provided under the
standards in N.J.A.C. 7:8-5.

Sec on IV. 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 Sec on XI.
B. The development design shall limit the crea on of stormwater runoﬀ through
implementa on of Low Impact Development Techniques to the extent technically
prac cable without reduc on of the allowable development given the applicable
zoning and other provisions of State law or regula ons, or of municipal ordinance.
C.

Stormwater management measures shall avoid adverse impacts of concentrated ﬂow
on habitat for threatened and endangered species as documented in the
Department’s Landscape Project or Natural Heritage Database established under
N.J.S.A. 13:1B-15.147 through 15.150, par cularly Helonias bullata (swamp pink)
and/or Clemmys muhlnebergi (bog turtle).

D. The following linear development projects are exempt from the groundwater

recharge, stormwater runoﬀ quality, and stormwater runoﬀ quan ty requirements of
Sec on IV.Q, R, and S:
The construc on of an underground u lity line, 18 inches or under in diameter,
provided that the disturbed areas are revegetated upon comple on;
2. The construc on of an aboveground u lity line provided that the exis ng
condi ons are maintained to the maximum extent prac cable; and
3. The construc on of a public pedestrian access, such as a sidewalk or trail with a
maximum width of 14 feet, provided that the access is made of permeable
material.
1.

E.

A waiver from strict compliance from the green infrastructure, groundwater recharge,
stormwater runoﬀ quality, and stormwater runoﬀ quan ty requirements of Sec on
IV.P, Q, R, and S may be obtained for the enlargement of an exis ng public roadway or
railroad; or the construc on or enlargement of a public pedestrian access, provided
that the following condi ons are met:
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 alterna ves analysis, that through the use
of stormwater management measures, the op on selected complies with the
requirements of Sec on IV.P, Q, R, and S to the maximum extent prac cable;
3. The applicant demonstrates that, in order to meet the requirements of Sec on
IV.P, Q, R, and S, exis ng structures currently in use, such as homes and buildings,
would need to be condemned; and
1.
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4.

The applicant demonstrates that it does not own or have other rights to areas,
including the poten al to obtain through condemna on lands not falling under
IV.D.3 above within the upstream drainage area of the receiving stream, that
would provide addi onal opportuni es to mi gate the requirements of Sec on
IV.P, Q, R, and S that were not achievable onsite.

F. Tables 1 through 3 below summarize the ability of stormwater best management

prac ces iden ﬁed and described in the New Jersey Stormwater Best Management
Prac ces Manual to sa sfy the green infrastructure, groundwater recharge,
stormwater runoﬀ quality and stormwater runoﬀ quan ty standards speciﬁed in
Sec on IV.P, Q, R, and S. When designed in accordance with the most current version
of the New Jersey Stormwater Best Management Prac ces Manual, the stormwater
management measures found at N.J.A.C. 7:8-5.2 (f) Tables 5-1, 5-2 and 5-3 and listed
below in Tables 1, 2 and 3 are presumed to be capable of providing stormwater
controls for the design and performance standards as outlined in the tables below.
Upon amendments of the New Jersey Stormwater Best Management Prac ces to
reﬂect addi ons or dele ons of BMPs mee ng these standards, or changes in the
presumed performance of BMPs designed in accordance with the New Jersey
Stormwater BMP Manual, the Department shall publish in the New Jersey Registers a
no ce of administra ve change revising the applicable table. The most current
version of the BMP Manual can be found on the Department’s website at:
h ps://njstormwater.org/bmp_manual2.htm.

G. Where the BMP tables in the NJ Stormwater Management Rule are more stringent

than the tables in this ordinance the BMP Tables in the Stormwater Management rule
at N.J.A.C. 7:8-5.2(f) shall take precedence.

Table 1
Green Infrastructure BMPs for Groundwater Recharge, Stormwater Runoﬀ
Quality, and/or Stormwater Runoﬀ Quan ty
Best
Management
Prac ce

Stormwater
Runoﬀ Quality
TSS Removal
Rate
(percent)

Stormwater
Runoﬀ
Quan ty

Minimum
Separa on from
Groundwater Seasonal High
Recharge
Water Table
(feet)

Cistern

0

Yes

No

--

Dry Well(a)

0

No

Yes

2

50 or less

No

No

2(e)
1(f)

Grass Swale
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Green Roof
Manufactured
Treatment
Device(a) (g)
Pervious
Paving
System(a)

0

Yes

No

--

50 or 80

No

No

Dependent
upon the
device

Yes

Yes(b)
No(c)

2(b)
1(c)

2(b)
1(c)

80

Small-Scale
Bioreten on
Basin(a)

80 or 90

Yes

Yes(b)
No(c)

Small-Scale
Inﬁltra on
Basin(a)

80

Yes

Yes

2

Small-Scale
Sand Filter

80

Yes

Yes

2

Vegeta ve
Filter Strip

60-80

No

No

--

(Notes corresponding to annota ons (a) through (g) are found on Page D-16)

Table 2
Green Infrastructure BMPs for Stormwater Runoﬀ Quan ty
(or for Groundwater Recharge and/or Stormwater Runoﬀ Quality
with a Waiver or Variance from N.J.A.C. 7:8-5.3)
Best
Management
Prac ce

Bioreten on
System

Stormwater
Runoﬀ Quality
TSS Removal
Rate
(percent)

Stormwater
Runoﬀ
Quan ty

80 or 90

Yes

Groundwater
Recharge

Yes(b)
No(c)

Minimum
Separa on from
Seasonal High
Water Table
(feet)
2(b)
1(c)
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Inﬁltra on
Basin

80

Yes

Yes

2

Sand Filter(b)

80

Yes

Yes

2

Standard
Constructed
Wetland

90

Yes

No

N/A

Wet Pond(d)

50-90

Yes

No

N/A

(Notes corresponding to annota ons (b) through (d) are found on Page D-16)
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Table 3
BMPs for Groundwater Recharge, Stormwater Runoﬀ Quality, and/or
Stormwater Runoﬀ Quan ty
only with a Waiver or Variance from N.J.A.C. 7:8-5.3
Stormwater
Runoﬀ Quality
TSS Removal
Rate
(percent)

Stormwater
Runoﬀ
Quan ty

Groundwater
Recharge

Blue Roof

0

Yes

No

N/A

Extended
Deten on
Basin

40-60

Yes

No

1

Best
Management
Prac ce

Manufactured
Treatment
Device(h)

Minimum
Separa on from
Seasonal High
Water Table
(feet)

50 or 80

No

No

Dependent
upon the
device

Sand Filter(c)

80

Yes

No

1

Subsurface
Gravel
Wetland

90

No

No

1

Wet Pond

50-90

Yes

No

N/A

Notes to Tables 1, 2, and 3:
(a) subject to the applicable contributory drainage area limita on speciﬁed at Sec on
IV.P.2;
(b) designed to inﬁltrate into the subsoil;
(c) designed with underdrains;
(d) designed to maintain at least a 10-foot wide area of na ve vegeta on along at
least 50 percent of the shoreline and to include a stormwater runoﬀ reten on
component designed to capture stormwater runoﬀ for beneﬁcial reuse, such as
irriga on;
(e) designed with a slope of less than two percent;
(f) designed with a slope of equal to or greater than two percent;
(g) manufactured treatment devices that meet the deﬁni on of green infrastructure
at Sec on II;
(h) manufactured treatment devices that do not meet the deﬁni on of green
infrastructure at Sec on II.
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H. An alterna ve stormwater management measure, alterna ve removal rate, and/or

alterna ve method to calculate the removal rate may be used if the design engineer
demonstrates the capability of the proposed alterna ve stormwater management
measure and/or the validity of the alterna ve rate or method to the municipality. A
copy of any approved alterna ve stormwater management measure, alterna ve
removal rate, and/or alterna ve method to calculate the removal rate shall be
provided to the Department in accordance with Sec on VI.B. Alterna ve stormwater
management measures may be used to sa sfy the requirements at Sec on IV.P only if
the measures meet the deﬁni on of green infrastructure at Sec on II. Alterna ve
stormwater management measures that func on in a similar manner to a BMP listed
at Sec on P.2 are subject to the contributory drainage area limita on speciﬁed at
Sec on P.2 for that similarly func oning BMP. Alterna ve stormwater management
measures approved in accordance with this subsec on that do not func on in a similar
manner to any BMP listed at Sec on P.2 shall have a contributory drainage area less
than or equal to 2.5 acres, except for alterna ve stormwater management measures
that func on similarly to cisterns, grass swales, green roofs, standard constructed
wetlands, vegeta ve ﬁlter strips, and wet ponds, which are not subject to a
contributory drainage area limita on. Alterna ve measures that func on similarly to
standard constructed wetlands or wet ponds shall not be used for compliance with the
stormwater runoﬀ quality standard unless a variance in accordance with N.J.A.C.
7:8-4.6 or a waiver from strict compliance in accordance with Sec on IV.E is granted
from Sec on IV.P.
I.

Whenever the stormwater management design includes one or more BMPs that will
inﬁltrate stormwater into subsoil, the design engineer shall assess the hydraulic impact
on the groundwater table and design the site, so as to avoid adverse hydraulic
impacts. Poten al adverse hydraulic impacts include, but are not limited to,
exacerba ng a naturally or seasonally high water table, so as to cause surﬁcial
ponding, ﬂooding of basements, or interference with the proper opera on of
subsurface sewage disposal systems or other subsurface structures within the zone of
inﬂuence of the groundwater mound, or interference with the proper func oning of
the stormwater management measure itself.

J.

Design standards for stormwater management measures are as follows:
1. Stormwater management measures shall be designed to take into account the
exis ng site and surrounding area condi ons, including, but not limited to,
environmentally cri cal areas; wetlands; ﬂood-prone areas; slopes; depth to
seasonal high water table; soil type, permeability, and texture; drainage area and
drainage pa erns; and the presence of solu on-prone carbonate rocks
(limestone);
2. Stormwater management measures shall be designed and demonstrated not to
nega vely impact wetlands or watercourses on site or adjacent to the property.
3. Stormwater management measures shall be designed to minimize maintenance,
facilitate maintenance and repairs, and ensure proper func oning. Trash racks
shall be installed at the intake to the outlet structure, as appropriate, and shall
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have parallel bars with one-inch spacing between the bars to the eleva on of the
water quality design storm. For eleva ons higher than the water quality design
storm, the parallel bars at the outlet structure shall be spaced no greater than
one-third the width of the diameter of the oriﬁce or one-third the width of the
weir, with a minimum spacing between bars of one inch and a maximum spacing
between bars of six inches. In addi on, the design of trash racks must comply
with the requirements of Sec on IX.C;
4. Stormwater management measures shall be designed, constructed, and installed
to be strong, durable, and corrosion resistant. Measures that are consistent with
the relevant por ons of the Residen al Site Improvement Standards at N.J.A.C.
5:21-7.3, 7.4, and 7.5 shall be deemed to meet this requirement;
5. Stormwater management BMPs shall be designed to meet the minimum safety
standards for stormwater management BMPs at Sec on IX; and
6. The size of the oriﬁce at the intake to the outlet from the stormwater
management BMP shall be a minimum of two and one-half inches in diameter.
K.

Manufactured treatment devices may be used to meet the requirements of this
subchapter, provided the pollutant removal rates are veriﬁed by the New Jersey
Corpora on for Advanced Technology and cer ﬁed by the Department. Manufactured
treatment devices that do not meet the deﬁni on of green infrastructure at Sec on II
may be used only under the circumstances described at Sec on IV.P.4.

L.

Any applica on for a new agricultural development that meets the deﬁni on of major
development at Sec on II shall be submi ed to the Soil Conserva on District for
review and approval in accordance with the requirements at Sec ons IV.P, Q , R, and S
and any applicable Soil Conserva on District guidelines for stormwater runoﬀ quan ty
and erosion control. For purposes of this subsec on, "agricultural development"
means land uses normally associated with the produc on 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 manufacture of agriculturally related products.

M. If there is more than one drainage area, the groundwater recharge, stormwater runoﬀ

quality, and stormwater runoﬀ quan ty standards at Sec on IV.Q, R, and S shall be
met in each drainage area, unless the runoﬀ from the drainage areas converge onsite
and no adverse environmental impact would occur as a result of compliance with any
one or more of the individual standards being determined u lizing a weighted average
of the results achieved for that individual standard across the aﬀected drainage areas.
N. Any stormwater management measure authorized under the municipal stormwater

management plan or ordinance shall be reﬂected in a deed no ce recorded in the
{insert Oﬃce of the County Clerk or the registrar of deeds and mortgages of the county
in which the development, project, project site, or mi ga on area containing the
stormwater management measure is located, as appropriate, to the municipality}.
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A form of deed no ce shall be submi ed to the municipality for approval prior to
ﬁling. The deed no ce shall contain a descrip on of the stormwater management
measure(s) used to meet the green infrastructure, groundwater recharge, stormwater
runoﬀ quality, and stormwater runoﬀ quan ty standards at Sec on IV.P, Q, R, and
Sand shall iden fy the loca on of the stormwater management measure(s) in NAD
1983 State Plane New Jersey FIPS 2900 US Feet or La tude and Longitude in decimal
degrees. The deed no ce shall also reference the maintenance plan required to be
recorded upon the deed pursuant to Sec on XI.B.5. Prior to the commencement of
construc on, proof that the above required deed no ce has been ﬁled shall be
submi ed to the municipality. Proof that the required informa on has been recorded
on the deed shall be in the form of either a copy of the complete recorded document
or a receipt from the clerk or other proof of recorda on provided by the recording
oﬃce. However, if the ini al proof provided to the municipality is not a copy of the
complete recorded document, a copy of the complete recorded document shall be
provided to the municipality within 180 calendar days of the authoriza on granted by
the municipality.
O. A stormwater management measure approved under the municipal stormwater

management plan or ordinance may be altered or replaced with the approval of the
municipality, if the municipality determines that the proposed altera on or
replacement meets the design and performance standards pursuant to Sec on IV of
this ordinance and provides the same level of stormwater management as the
previously approved stormwater management measure that is being altered or
replaced. If an altera on or replacement is approved, a revised deed no ce shall be
submi ed to the municipality for approval and subsequently recorded with the {insert
appropriate Oﬃce of the County Clerk or the registrar of deeds and mortgages, as
applies} and shall contain a descrip on and loca on of the stormwater management
measure, as well as reference to the maintenance plan, in accordance with M above.
Prior to the commencement of construc on, proof that the above required deed
no ce has been ﬁled shall be submi ed to the municipality in accordance with M
above.
P. Green Infrastructure Standards
1.

This subsec on speciﬁes the types of green infrastructure BMPs that may be used
to sa sfy the groundwater recharge, stormwater runoﬀ quality, and stormwater
runoﬀ quan ty standards.

2.

To sa sfy the groundwater recharge and stormwater runoﬀ quality standards at
Sec on IV.Q and R, the design engineer shall u lize green infrastructure BMPs
iden ﬁed in Table 1 at Sec on IV.G. and/or an alterna ve stormwater
management measure approved in accordance with Sec on IV.H. The following
green infrastructure BMPs are subject to the following maximum contributory
drainage area limita ons:
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Best Management
Prac ce
Dry Well
Manufactured Treatment Device
Pervious Pavement Systems

Maximum Contributory
Drainage Area
1 acre
2.5 acres
Area of addi onal inﬂow cannot
exceed three mes the area
occupied by the BMP

Small-scale Bioreten on Systems

2.5 acres

Small-scale Inﬁltra on Basin

2.5 acres

Small-scale Sand Filter

2.5 acres

3.

To sa sfy the stormwater runoﬀ quan ty standards at Sec on IV.Q, the design
engineer shall u lize BMPs from Table 1 or from Table 2 and/or an alterna ve
stormwater management measure approved in accordance with Sec on IV.H.

4.

If a variance in accordance with N.J.A.C. 7:8-4.6 or a waiver from strict compliance
in accordance with Sec on IV.E is granted from the requirements of this
subsec on, then BMPs from Table 1, 2, or 3, and/or an alterna ve stormwater
management measure approved in accordance with Sec on IV.H may be used to
meet the groundwater recharge, stormwater runoﬀ quality, and stormwater runoﬀ
quan ty standards at Sec on IV.Q R, and S.

5.

For separate or combined storm sewer improvement projects, such as sewer
separa on, undertaken by a government agency or public u lity (for example, a
sewerage company), the requirements of this subsec on shall only apply to areas
owned in fee simple by the government agency or u lity, and areas within a
right-of-way or easement held or controlled by the government agency or u lity;
the en ty shall not be required to obtain addi onal property or property rights to
fully sa sfy the requirements of this subsec on. Regardless of the amount of area
of a separate or combined storm sewer improvement project subject to the green
infrastructure requirements of this subsec on, each project shall fully comply with
the applicable groundwater recharge, stormwater runoﬀ quality control, and
stormwater runoﬀ quan ty standards at Sec on IV.Q, R, and S, unless the project
is granted a waiver from strict compliance in accordance with Sec on IV.E.

Q. Groundwater Recharge Standards
This subsec on contains the minimum design and performance standards for
groundwater recharge as follows:
2. The design engineer shall, using the assump ons and factors for stormwater
runoﬀ and groundwater recharge calcula ons at Sec on V, either:
1.

Page D-20
/

Ordinance #[insert number] – Stormwater Control (con nued)
i. Demonstrate through hydrologic and hydraulic analysis that the site and its

stormwater management measures maintain 100 percent of the average
annual pre-construc on groundwater recharge volume for the site; or
ii. Demonstrate through hydrologic and hydraulic analysis that the increase of
stormwater runoﬀ volume from pre-construc on to post-construc on for the
2-year storm is inﬁltrated.
3. This groundwater recharge requirement does not apply to projects en rely
contained in areas of greater than 70 percent exis ng impervious cover as
shown in the latest version of the NJDEP Land Use / Land Cover mapping or
equivalent mapping, or to groundwater subject to 4 below. However,
groundwater that is not subject to 4 below shall be used to achieve the
standards of this sec on to the maximum extent prac cable in loca ons
where it will meet requirements of this ordinance and will not cause damage
to infrastructure or structures.
4.

The following types of stormwater shall not be recharged:
i. 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
pes cides are loaded/unloaded or stored; areas where hazardous materials
are expected to be present in greater than “reportable quan es” as deﬁned
by the United States Environmental Protec on Agency (EPA) at 40 CFR 302.4;
areas where recharge would be inconsistent with Department approved
remedial ac on work plan or landﬁll closure plan and areas with high risks for
spills of toxic materials, such as gas sta ons and vehicle maintenance facili es;
and
ii. 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 ac vi es,
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 ac vi es that are exposed to
stormwater.
R.

Stormwater Runoﬀ Quality Standards
This subsec on contains the minimum design and performance standards to
control stormwater runoﬀ quality impacts of major development. Stormwater
runoﬀ quality standards are applicable when the major development results in an
increase of 5,000 square feet or more of impervious surface.
2. Stormwater management measures shall be designed to reduce the
post-construc on load of total suspended solids (TSS) in stormwater runoﬀ
generated from the water quality design storm as follows:
1.
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i. Eighty percent TSS removal of the an cipated load, expressed as an annual

average shall be achieved for the stormwater runoﬀ from the net increase of
impervious surface.
ii. If the surface is considered an impervious surface because the water quality
treatment for an area of impervious surface that is currently receiving water
quality treatment either by vegeta on or soil, by an exis ng stormwater
management measure, or by treatment at a wastewater treatment plant is to
be modiﬁed or removed, the project shall maintain or increase the exis ng TSS
removal of the an cipated load expressed as an annual average.
iii. If the runoﬀ from a project site will drain, directly or indirectly, into a water
with a Total Maximum Daily Load (TMDL) for TSS, then the required TSS
reduc on from the site shall be increased to be consistent with the
reduc ons set forth in the TMDL;
iv. If the runoﬀ from a project site will drain, directly or indirectly, into an
impaired water that is listed under New Jersey’s Integrated Water Quality
Assessment Report as impaired for TSS, then TSS shall be removed to the
maximum extent prac cable.
3. The requirement to reduce TSS does not apply to any stormwater runoﬀ in a
discharge regulated under a numeric eﬄuent limita on for TSS imposed under the
New Jersey Pollutant Discharge Elimina on System (NJPDES) rules, N.J.A.C. 7:14A,
or in a discharge speciﬁcally exempt under a NJPDES permit from this
requirement. Every major development, including any that discharge into a
combined sewer system, shall comply with 2 above, unless the major
development is itself subject to a NJPDES permit with a numeric eﬄuent limita on
for TSS or the NJPDES permit to which the major development is subject exempts
the development from a numeric eﬄuent limita on for TSS.
4. The water quality design storm is 1.25 inches of rainfall in two hours. Water
quality calcula ons shall take into account the distribu on of rain from the water
quality design storm, as reﬂected in Table 4, below. The calcula on of the volume
of runoﬀ may take into account the implementa on of stormwater management
measures.
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Table 4 - Water Quality Design Storm Distribu on
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5.

If more than one BMP in series is necessary to achieve the required 80 percent TSS
reduc on for a site, the applicant shall u lize the following formula to calculate
TSS reduc on:
R = A + B – (A x B) / 100,
Where
R = total TSS Percent Load Removal from applica on 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.

Stormwater management measures shall also be designed to reduce, to the
maximum extent feasible, the post-construc on nutrient load of the an cipated
load from the developed site in stormwater runoﬀ generated from the water
quality design storm. In achieving reduc on of nutrients to the maximum extent
feasible, the design of the site shall include green infrastructure BMPs that
op mize nutrient removal while s ll achieving the performance standards in
Sec on IV.Q, R, and S.
7. In accordance with the deﬁni on 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. The Flood Hazard Area Control Act Rules at N.J.A.C. 7:13-4.1(c)1 establish 300-foot
riparian zones along Category One waters, as designated in the Surface Water
Quality Standards at N.J.A.C. 7:9B, and certain upstream tributaries to Category
One waters. A person shall not undertake a major development that is located
within or discharges into a 300-foot riparian zone without prior authoriza on from
the Department under N.J.A.C. 7:13.
9. Pursuant to the Flood Hazard Area Control Act Rules at N.J.A.C. 7:13-11.2(j)3.i,
runoﬀ from the water quality design storm that is discharged within a 300-foot
riparian zone shall be treated in accordance with this subsec on to reduce the
post-construc on load of total suspended solids by 95 percent of the an cipated
load from the developed site, expressed as an annual average.
6.

S. Stormwater Runoﬀ Quan ty Standards
1. This subsec on contains the minimum design and performance standards to
control stormwater runoﬀ quan ty impacts of major development.
2. The site shall be designed to manage through on-site reten on the 95%
percen le storm. The management shall be through the u liza on of one or
more green infrastructure techniques.
3. In order to control stormwater runoﬀ quan ty impacts, the design engineer shall,
using the assump ons and factors for stormwater runoﬀ calcula ons at Sec on V,
complete one of the following:
i. Demonstrate through hydrologic and hydraulic analysis that for stormwater

leaving the site, post-construc on runoﬀ hydrographs for the 2-, 10-, and
100-year storm events do not exceed, at any point in me, the
pre-construc on runoﬀ hydrographs for the same storm events;
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ii. Demonstrate through hydrologic and hydraulic analysis that there is no

increase, as compared to the pre-construc on condi on, in the peak runoﬀ
rates of stormwater leaving the site for the 2-, 10- and 100-year storm events
and that the increased volume or change in ming of stormwater runoﬀ will
not increase ﬂood damage at or downstream of the site. This analysis shall
include the analysis of impacts of exis ng land uses and projected land uses
assuming full development under exis ng zoning and land use ordinances in
the drainage area;
iii. Design stormwater management measures so that the post-construc on peak
runoﬀ rates for the 2-, 10- and 100-year storm events are 50, 75 and 80
percent, respec vely, of the pre-construc on peak runoﬀ rates. The
percentages apply only to the post-construc on stormwater runoﬀ that is
a ributable to the por on of the site on which the proposed development or
project is to be constructed; or
iv. In dal ﬂood hazard areas, stormwater runoﬀ quan ty analysis in accordance
with 2.i, ii and iii above is required unless the design engineer demonstrates
through hydrologic and hydraulic analysis that the increased volume, change
in ming, or increased rate of the stormwater runoﬀ, or any combina on of
the three will not result in addi onal ﬂood damage below the point of
discharge of the major development. No analysis is required if the
stormwater is discharged directly into any ocean, bay, inlet, or the reach of
any watercourse between its conﬂuence with an ocean, bay, or inlet and
downstream of the ﬁrst water control structure.
4.

The stormwater runoﬀ quan ty standards shall be applied at the site’s boundary
to each abu ng lot, roadway, watercourse, or receiving storm sewer system.

Sec on V. Calcula on 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:
i. The USDA Natural Resources Conserva on Service (NRCS) methodology,

including the NRCS Runoﬀ Equa on and Dimensionless Unit Hydrograph, as
described in Chapters 7, 9, 10, 15 and 16 Part 630, Hydrology Na onal
Engineering Handbook, incorporated herein by reference as amended and
supplemented. This methodology is addi onally described in Technical
Release 55 - Urban Hydrology for Small Watersheds (TR-55), dated June 1986,
incorporated herein by reference as amended and supplemented. Informa on
regarding the methodology is available from the Natural Resources
Conserva on Service website at:
h ps://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb1044171.pdf
or at United States Department of Agriculture Natural Resources Conserva on
Service, 220 Davison Avenue, Somerset, New Jersey 08873; or
ii. The Ra onal Method for peak ﬂow and the Modiﬁed Ra onal Method for
hydrograph computa ons. The ra onal and modiﬁed ra onal methods are
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described in "Appendix A-9 Modiﬁed Ra onal Method" in the Standards for
Soil Erosion and Sediment Control in New Jersey, January 2014. This
document is available from the State Soil Conserva on Commi ee or any of
the Soil Conserva on Districts listed at N.J.A.C. 2:90-1.3(a)3. The loca on,
address, and telephone number for each Soil Conserva on District is available
from the State Soil Conserva on Commi ee, PO Box 330, Trenton, New Jersey
08625. The document is also available at:
h p://www.nj.gov/agriculture/divisions/anr/pdf/2014NJSoilErosionControlSta
ndardsComplete.pdf.
2. For the purpose of calcula ng runoﬀ coeﬃcients and groundwater recharge, there
is a presump on that the pre-construc on condi on of a site or por on thereof is
a wooded land use with good hydrologic condi on. The term “runoﬀ coeﬃcient”
applies to both the NRCS methodology above at Sec on V.A.1.i and the Ra onal
and Modiﬁed Ra onal Methods at Sec on V.A.1.ii.
In addi on, there is the
presump on that the site is in good hydrologic condi on (if the land use type is
pasture, lawn, or park), with good cover (if the land use type is woods), or with
good hydrologic condi on and conserva on treatment (if the land use type is
cul va on).
3. In compu ng pre-construc on 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-construc on
stormwater runoﬀ rates and volumes.
4.

In compu ng stormwater runoﬀ from all design storms, the design engineer shall
consider the rela ve 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 modiﬁca ons as described in the NRCS
Technical Release 55 – Urban Hydrology for Small Watersheds or 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 eleva on 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:
The New Jersey Geological Survey Report GSR-32, A Method for Evalua ng
Groundwater-Recharge Areas in New Jersey, incorporated herein by reference as
amended and supplemented. Informa on regarding the methodology is available
from the New Jersey Stormwater Best Management Prac ces Manual; at the New
Jersey Geological Survey website at:
h ps://www.nj.gov/dep/njgs/pricelst/gsreport/gsr32.pdf
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or at New Jersey Geological and Water Survey, 29 Arc c Parkway, PO Box 420 Mail
Code 29-01, Trenton, New Jersey 08625-0420.

Sec on VI. Sources for Technical Guidance:
Technical guidance for stormwater management measures can be found in the
documents listed below, which are available to download from the Department’s website
at:
A.

h p://www.nj.gov/dep/stormwater/bmp_manual2.htm.

1. Guidelines for stormwater management measures are contained in the New Jersey
Stormwater Best Management Prac ces Manual, as amended and supplemented.
Informa on is provided on stormwater management measures such as, but not
limited to, those listed in Tables 1, 2, and 3.
2. Addi onal maintenance guidance is available on the Department’s website at:
h ps://www.njstormwater.org/maintenance_guidance.htm.

B.

Submissions required for review by the Department should be mailed to:
The Division of Water Quality, New Jersey Department of Environmental Protec on,
Mail Code 401-02B, PO Box 420, Trenton, New Jersey 08625-0420.
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Sec on VII. Minor Development:
A. The stormwater runoﬀ requirements applicable to minor developments are as
follows:
(1) For each square foot of new impervious surface, 2 gallons of
stormwater shall be managed using green infrastructure prac ces set out in Table
VII-1 below or such other measures as may be required by the municipal
engineer of which the 95% percen le storm must be retained on site u lizing
green infrastructure
(2) All such development shall be subject to review by the municipal
engineer to determine that all stormwater runoﬀ created by the development is
adequately controlled and does not cause an adverse impact on adjoining
property owners.
(3) In such cases where it is determined that the out ﬂow from the
stormwater management system will impact an adjacent property, the out ﬂow
shall be directed to a storm sewer, gu er, swale, or other suitable stormwater
runoﬀ conveyance measure.
(4) If the municipal engineer determines that the out ﬂow from the
stormwater management system will damage an adjoining property and the out
ﬂow cannot be safely directed to a storm sewer, gu er, swale, or other suitable
stormwater runoﬀ conveyance measure, the stormwater runoﬀ from the
development shall be retained on-site at a rate of 3 gallons of storage for each
square foot of new impervious surface using green infrastructure prac ces or
such other measures as may be required by the municipal engineer.
(5) If the applicant cannot comply with (4) above, the proposal should be
redesigned, or reduced in scope so that the stormwater management measures
do not damage an adjoining property.

Table VII-1
Minor Development BMP
Grass Swale

Green Roof

Pervious Paving System

Small-Scale Bioreten on Basin

Small-Scale Inﬁltra on Basin

Small-Scale Sand FIlter

Vegeta ve Filter Strip

Cistern

Dry Well*
* The use of dry wells is allowed only where the other listed methods cannot feasibly
meet the requirements of this sec on.
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B.
Soil Tes ng shall be performed to conﬁrm the permeability of the soils
and the depth of the water table and seasonal high water table.
C.
The stormwater management feature shall be protected from future
development by conserva on easement, deed restric on, or other acceptable
legal measures.
D.
Variances. A variance from strict compliance with the requirement of
section VII may be granted for those projects where an applicant has
demonstrated the inability or impracticability of strict compliance with the
stormwater management requirements in that section. If the municipal
engineer or the reviewing board agrees that full compliance is impracticable or
unable to be accomplished, the applicant shall pay a Minor Development
Waiver Fee to the Municipality’s Minor Stormwater Management Fund.
(1) The Minor Development Waiver Fee shall be calculated on a per gallon
basis to reflect the average cost of implementing green infrastructure BMPs.
The MDWF may be adjusted from time to time as determined by the
Municipal Governing Body.
(2) The applicant may proportionally reduce this payment by installing such
stormwater management systems as is practicable.

Sec on VIII. Solids and Floatable Materials Control Standards:
A. Site design features iden ﬁed under Sec on IV.G above, or alterna ve designs in
accordance with Sec on IV.H above, to prevent discharge of trash and debris from
drainage systems shall comply with the following 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 ﬂoa ng,
suspended, or se leable solids. For exemp ons to this standard see Sec on VII.A.2
below.
1.

Design engineers shall use one 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:
i. The New Jersey Department of Transporta on (NJDOT) bicycle safe grate,

which is described in Chapter 2.4 of the NJDOT Bicycle Compa ble Roadways
and Bikeways Planning and Design Guidelines; or
ii. 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 por on (non-curb-opening por on) of combina on inlets, grates
on storm sewer manholes, ditch grates, trench grates, and grates of spacer
bars in slo ed drains. Examples of ground surfaces include surfaces of
roads (including bridges), driveways, parking areas, bikeways, plazas,
sidewalks, lawns, ﬁelds, open channels, and stormwater system ﬂoors
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used to collect stormwater from the surface into a storm drain or surface
water body.
iii. For curb-opening inlets, including curb-opening inlets in combina on inlets,

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.
2.

The standard in A.1. above does not apply:
i. Where each individual clear space in the curb opening in exis ng curb-opening

inlet does not have an area of more than nine (9.0) square inches;
ii. Where the municipality agrees that the standards would cause inadequate
hydraulic performance that could not prac cably be overcome by using
addi onal or larger storm drain inlets;
iii. Where ﬂows from the water quality design storm as speciﬁed in N.J.A.C. 7:8
are conveyed through any device (e.g., end of pipe ne ng 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 rectangular space four and ﬁve-eighths (4.625) inches long and one and
one-half (1.5) inches wide (this op on does not apply for ou all ne ng
facili es); or
b. A bar screen having a bar spacing of 0.5 inches.
a.

Note that these exemp ons do not authorize any infringement of
requirements in the Residen al Site Improvement Standards for bicycle safe
grates in new residen al development (N.J.A.C. 5:21-4.18(b)2 and 7.4(b)1).
iv. Where ﬂows are conveyed through a trash rack that has parallel bars with

one-inch (1 inch) spacing between the bars, to the eleva on of the Water
Quality Design Storm as speciﬁed in N.J.A.C. 7:8; or
v. Where the New Jersey Department of Environmental Protec on determines,

pursuant to the New Jersey Register of Historic Places Rules at N.J.A.C.
7:4-7.2(c), that ac on to meet this standard is an undertaking that cons tutes
an encroachment or will damage or destroy the New Jersey Register listed
historic property.

Sec on IX. Safety Standards for Stormwater Management Basins:
A. This sec on sets forth requirements to protect public safety through the proper design

and opera on of stormwater management BMPs. This sec on applies to any new
stormwater management BMP.
B.

The provisions of this sec on are not intended to preempt more stringent municipal or
county safety requirements for new or exis ng stormwater management BMPs.
Municipal and county stormwater management plans and ordinances may, pursuant
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to their authority, require exis ng stormwater management BMPs to be retroﬁ ed to
meet one or more of the safety standards in Sec on IX.C.1, IX.C.2, and IX.C.3 for trash
racks, overﬂow grates, and escape provisions at outlet structures.
C.

Requirements for Trash Racks, Overﬂow Grates and Escape Provisions
1. A trash rack is a device designed to catch trash and debris and prevent the
clogging of outlet structures. Trash racks shall be installed at the intake to the
outlet from the Stormwater management BMP to ensure proper func oning of the
BMP outlets in accordance with the following:
i. The trash rack shall have parallel bars, with no greater than six-inch spacing

between the bars;
ii. The trash rack shall be designed so as not to adversely aﬀect the hydraulic

performance of the outlet pipe or structure;
iii. 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; and
iv. The trash rack shall be constructed of rigid, durable, and corrosion resistant
material and designed to withstand a perpendicular live loading of 300
pounds per square foot.
2. An overﬂow grate is designed to prevent obstruc on of the overﬂow structure. If
an outlet structure has an overﬂow grate, such grate shall meet the following
requirements:
i. The overﬂow grate shall be secured to the outlet structure but removable for

emergencies and maintenance.
ii. The overﬂow grate spacing shall be no less than two inches across the smallest

dimension
iii. 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 pounds per square foot.
3. Stormwater management BMPs shall include escape provisions as follows:
i. If a stormwater management BMP has an outlet structure, escape provisions

shall be incorporated in or on the structure. Escape provisions include the
installa on of permanent ladders, steps, rungs, or other features that provide
easily accessible means of egress from stormwater management BMPs. With
the prior approval of the municipality pursuant to VIII.C, a free-standing outlet
structure may be exempted from this requirement;
ii. Safety ledges shall be constructed on the slopes of all new stormwater
management BMPs having a permanent pool of water deeper than two and
one-half feet. 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.
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See VIII.E for an illustra on of safety ledges in a stormwater management
BMP; and
iii. In new stormwater management BMPs, the maximum interior slope for an
earthen dam, embankment, or berm shall not be steeper than three
horizontal to one ver cal.
Variance or Exemp on from Safety Standard
A variance or exemp on from the safety standards for stormwater management BMPs
may be granted only upon a wri en ﬁnding by the municipality that the variance or
exemp on will not cons tute a threat to public safety.
D. Safety Ledge Illustra on

Eleva on View –Basin Safety Ledge Conﬁgura on

Sec on X. 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 Sec on X.C below as part
of the submission of the applica on for approval.
2. The applicant shall demonstrate that the project meets the standards set forth in
this ordinance.
3. The applicant shall submit [specify number] copies of the materials listed in the
checklist for site development stormwater plans in accordance with Sec on IX.C of
this ordinance.
B.

Site Development Stormwater Plan Approval
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The applicant's Site Development project shall be reviewed as a part of the review
process by the municipal board or oﬃcial from which municipal approval is sought.
That municipal board or oﬃcial shall consult the municipality’s review engineer to
determine if all of the checklist requirements have been sa sﬁed and to determine if
the project meets the standards set forth in this ordinance.
C.

Submission of Site Development Stormwater Plan
The following informa on shall be required:
1. Topographic Base Map
The design engineer shall provide upstream tributary drainage system informa on
as necessary. It is recommended that the topographic base map of the site be
submi ed 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: exis ng surface
water drainage, shorelines, steep slopes, soils, erodible soils, perennial, or
intermi ent streams, wetlands and ﬂood plains along with their appropriate
buﬀer strips, marshlands and other wetlands, pervious or vegeta ve surfaces,
exis ng man-made structures, roads, bearing and distances of property lines, and
signiﬁcant natural and manmade features not otherwise shown.
2. Environmental Site Analysis
A wri en and graphic descrip on of the natural and man-made features of the site
and its surroundings should be submi ed. This descrip on should include a
discussion of soil condi ons, slopes, wetlands, waterways and vegeta on on the
site. Par cular a en on should be given to unique, unusual, or environmentally
sensi ve features and to those that provide par cular opportuni es or constraints
for development. The map shall indicate the following: exis ng surface water
drainage, shorelines, steep slopes, soils, erodible soils, springs, seeps, intermi ent
or perennial streams, wetlands and ﬂood plains along with their appropriate
buﬀer strips, marshlands and other wetlands, forests and core forests, pervious or
vegeta ve surfaces, exis ng man-made structures, roads, bearing and distances of
property lines, and signiﬁcant natural and manmade features not otherwise
shown.
3. Project Descrip on and Site Plans
A map (or maps) at the scale of the topographical base map indica ng the loca on
of exis ng and proposed buildings roads, parking areas, u li es, structural
facili es for stormwater management and sediment control, and other permanent
structures. The map(s) shall also clearly show areas where altera ons will occur in
the natural terrain and cover, including lawns and other landscaping, and seasonal
high groundwater eleva ons. A wri en descrip on of the site plan and
jus ﬁca on for proposed changes in natural condi ons shall also be provided.
4. Land Use Planning and Source Control Plan

Page D-33
/

Ordinance #[insert number] – Stormwater Control (con nued)
This plan shall provide a demonstra on of how the goals and standards of Sec ons
III through V are being met. The focus of this plan shall be to describe how the
site is being developed to meet the objec ve of controlling groundwater recharge,
stormwater quality and stormwater quan ty problems at the source by land
management and source controls whenever possible.

5. Stormwater Management Facili es Map
The following informa on, illustrated on a map of the same scale as the
topographic base map, shall be included:
i. Total area to be disturbed, paved or built upon, proposed surface contours,

land area to be occupied by the stormwater management facili es and the
type of vegeta on thereon, and details of the proposed plan to control and
dispose of stormwater.
ii. Details of all stormwater management facility designs, during and a er
construc on, including discharge provisions, discharge capacity for each outlet
at diﬀerent levels of deten on and emergency spillway provisions with
maximum discharge capacity of each spillway.
6. Calcula ons
i. Comprehensive hydrologic and hydraulic design calcula ons for the

pre-development and post-development condi ons for the design storms
speciﬁed in Sec on IV of this ordinance.
ii. When the proposed stormwater management control measures depend on
the hydrologic proper es of soils or require certain separa on from the
seasonal high water table, then a soils report shall be submi ed. The soils
report shall be based on onsite boring logs or soil pit proﬁles. The number
and loca on of required soil borings or soil pits shall be determined based on
what is needed to determine the suitability and distribu on of soils present at
the loca on of the control measure.
7. Maintenance and Repair Plan
The design and planning of the stormwater management facility shall meet the
maintenance requirements of Sec on XI.
8. Waiver from Submission Requirements
The municipal oﬃcial or board reviewing an applica on under this ordinance may,
in consulta on with the municipality’s review engineer, waive submission of any of
the requirements in Sec on X.C.1 through X.C.6 of this ordinance when it can be
demonstrated that the informa on 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.
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Sec on XI. Maintenance and Repair:
A. Applicability

Projects subject to review as in Sec on I.C of this ordinance shall comply with the
requirements of Sec on XI.B and XI.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 preventa ve maintenance tasks and
schedules; cost es mates, including es mated cost of sediment, debris, or trash
removal; and the name, address, and telephone number of the person or persons
responsible for preventa ve and correc ve maintenance (including replacement).
The plan shall contain informa on on BMP loca on, design, ownership,
maintenance tasks and frequencies, and other details as speciﬁed in Chapter 8 of
the NJ BMP Manual, as well as the tasks speciﬁc to the type of BMP, as described
in the applicable chapter containing design speciﬁcs.
3. If the maintenance plan iden ﬁes a person other than the property owner (for
example, a developer, a public agency or homeowners' associa on) as having the
responsibility for maintenance, the plan shall include documenta on of such
person's or en ty’s agreement to assume this responsibility, or of the owner's
obliga on to dedicate a stormwater management facility to such person under an
applicable ordinance or regula on.
4. Responsibility for maintenance shall not be assigned or transferred to the owner
or tenant of an individual property in a residen al development or project, unless
such owner or tenant owns or leases the en re residen al development or
project. The individual property owner may be assigned incidental tasks, such as
weeding of a green infrastructure BMP, provided the individual agrees to assume
these tasks; however, the individual cannot be legally responsible for all of the
maintenance required.
5. If the party responsible for maintenance iden ﬁed under Sec on XI.B.3 above is
not a public agency, the maintenance plan and any future revisions based on
Sec on XI.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.
6. Preventa ve and correc ve maintenance shall be performed to maintain the
func onal parameters (storage volume, inﬁltra on rates, inﬂow/ou low capacity,
etc.).of the stormwater management measure, including, but not limited to,
repairs or replacement to the structure; removal of sediment, debris, or trash;
restora on of eroded areas; snow and ice removal; fence repair or replacement;
restora on of vegeta on; and repair or replacement of non-vegetated linings.
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7. The party responsible for maintenance iden ﬁed under Sec on XI.B.3 above shall
perform all of the following requirements:
i. maintain a detailed log of all preventa ve and correc ve maintenance for the

ii.

iii.
iv.

v.

structural stormwater management measures incorporated into the design of
the development, including a record of all inspec ons and copies of all
maintenance-related work orders;
evaluate the eﬀec veness of the maintenance plan at least once per year and
adjust the plan and the deed as needed;
Obtain a Stormwater Maintenance Permit from the Municipal Engineering
Department;
On a quarterly basis submit to the Municipal Engineering Department a
maintenance and inspec on report and cer ﬁca on on a form approved by
the Department with all required maintenance logs; and
retain and make available, upon request by any public en ty with
administra ve, health, environmental, or safety authority over the site, the
maintenance plan and the documenta on required by Sec on XI.B.6 and B.7
above.

8. The requirements of Sec on XI.B.3 and B.4 do not apply to stormwater
management facili es that are dedicated to and accepted by the municipality or
another governmental agency, subject to all applicable municipal stormwater
general permit condi ons, as issued by the Department.
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 pos ng of a two year maintenance guarantee in
accordance with N.J.S.A. 40:55D-53. Maintenance and inspec on guidance can be
found on the Department’s website at:
h ps://www.njstormwater.org/maintenance_guidance.htm.

9. 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 no fy the responsible person in wri ng. Upon receipt of that no ce, 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 discre on, may extend the me allowed for
eﬀec ng maintenance and repair for good cause. If the responsible person fails or
refuses to perform such maintenance and repair, the municipality or County may
immediately proceed to do so and shall bill the cost thereof to the responsible
person. Nonpayment of such bill may result in a lien on the property.
C.

Nothing in this subsec on shall preclude the municipality in which the major
development is located from requiring the pos ng of a performance or maintenance
guarantee in accordance with N.J.S.A. 40:55D-53
(con nued on the next page)
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Sec on XII. Penal es:
Any person(s) who erects, constructs, alters, repairs, converts, maintains, or uses any
building, structure or land in viola on of this ordinance shall be subject to the following
penal es:
{Municipality to specify}

Sec on XIII. Severability:
Each sec on, subsec on, sentence, clause and phrase of this Ordinance is declared to be
an independent sec on, subsec on, sentence, clause and phrase, and the ﬁnding or
holding of any such por on of this Ordinance to be uncons tu onal, void, or ineﬀec ve
for any cause, or reason, shall not aﬀect any other por on of this Ordinance.

Sec on IVX. Eﬀec ve Date:
This Ordinance shall be in full force and eﬀect from and a er its adop on and any
publica on as required by law.
ALL OF WHICH IS ADOPTED THIS __________ day of __________, 20___, by the
_________________________________________________________________________.
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