BOROUGH OF SHREWSBURY
COUNTY OF MONMOUTH

AMENDED STORMWATER ORDINANCE. 2021-1078

AN ORDINANCE AMENDING CHAPTER 94, LAND USE AND DEVELOPMENT
REGULATION, SPECIFICALLY SECTIONS 94-2.3, 94-8.38 & 94-8.39 TO REFLECT
THE AMENDMENTS TO THE STORMWATER MANAGEMENT RULES AT N.J.A.C.
7:8.

WHEREAS, the Borough has established Stormwater Management Rules; and

WHEREAS, the State of New Jersey requires that all municipalities revise their
municipal stormwater control ordinances to reflect amendments to the Stormwater Management
rules at N.J.A.C. 7:8.

WHEREAS, pursuant to the New Jersey State directive, the purpose of this Ordinance is
to amend, supplement, and repeal certain sections of Chapter 94 of the Borough of Shrewsbury
Municipal Code.

WHEREAS, on April 19, 2021, the Borough adopted Ordinance No. 1078 to reflect
amendments to the Stormwater Management rules at N.J.A.C. 7:8.

WHEREAS, after consultation with Monmouth County and the New Jersey Department
of Environmental Protection, it was determined that the Borough’s Stormwater Management
Rules must be further amended to reflect certain changes in N.J.A.C. 7:8.

WHEREAS, this Ordinance will further amend Sections 94-2.3, 94.8.38 & 94-8.39 to
reflect the changes in the Stormwater Management rules at N.J.A.C. 7:8 and to comply with the
guidance provided by Monmouth County and the NJDEP.

WHEREAS, all additions are shown in bold italics with underlines. The deletions are
shown as strileovers—in-bold-italies. Secctions of Chapter 94 that will remain unchanged are
shown in normal type.

NOW, THEREFORE, BE IT ORDAINED, by the governing body of the Borough of
Shrewsbury as follows:

SECTION TWO. 1t is the intent of this ordinance to incorporate the amendments to the
Stormwater Management rules at N.J.A.C. 7:8. The amended Section 94-8.38 of the Borough
Code shall read as appears in Appendix “B” appended hereto and incorporated herein by
reference.

SECTION THREE. It is the intent of this ordinance to incorporate the amendments to




the Stormwater Management rules at N.J.A.C. 7:8. The amended Section 94-8.39 of the Borough
Code shall read as appears in Appendix “C” appended hereto and incorporated herein by
reference.

SECTION FOUR. This Ordinance shall hereby become effective upon final passage and
publication as provided by law; and

SECTION FIVE. REPEAILER. All Ordinances or parts of Ordinances inconsistent
herewith are repealed to the extent of such inconsistency. The Borough Clerk is authorized to
renumber and/or re-codify any sections affected by such repeal to the extent consistent with this
Ordinance.

SECTION SIX. SEVERABILITY. If any word, phrase, clause, section or provision of
this Ordinance shall be found by any Court of competent jurisdiction to be unenforceable, illegal
or unconstitutional such word, phrase, clause, section or provision shall be severable from the
balance of the Ordinance and the remainder of the Ordinance shall remain in full force and
effect,

SECTION SEVEN. EFFECTIVE DATE. This Ordinance shall take effect upon
publication thereof after final passage according to law.

First Reading/Introduction: June 21, 2021
Second Reading/Public Hearing: July 19, 2021
Adoption: July 19, 2021

- 0
ATTEST: ,O J/! LA

Kerfy Quinn, Municipal Clerk

-

APPROV]K .
E;ikd(nderson, Mayor




APPENDIX B

§ 94-8.38 Storm drainage facilities.
[Amended 11-7-2005 by Ord. No. 860]

A,

(1)

)

3)

(N

2

3)

)

(5)

Storm drains, culverts, catch basins and other drainage structures shall be installed in each
development in accordance with plans, reports, and design computations approved by the
municipal agency.

All storm drainage facilities shall be constructed in accordance with the applicable
requirements of the NJDOT Standard specifications for road and bridge construction,
current edition.

The developer shall submit complete calculations, specifications, plans and details for all
proposed storm drainage facilities, in accordance with the design standards contained
herein.

Any field samples or laboratory tests required to substantiate the conclusions of such
calculations shall be conducted at the sole expense of the developer.

All development applications which shall result in this disturbance of greater than 1,000 the
square feet, or require the regrading, reshaping, or other alteration of land, or that alter the
existing patterns of drainage or runoff shall be accompanied by a grading plan, meeting the
following minimum requirements:

A grading plan which includes the design of public improvements must be prepared by a
Professional Engineer, licensed in the State of New Jersey.

The plan shall clearly depict the intended pattern of runoff, including accurately drawn
contour lines, sufficient spot elevations, finished flood elevations of all structures, and any
other information requested by the municipal agency during review.

The minivoum overload gradient permitted on grassed surfaces shall be 2.0%. Properly
designed water quality swales, or other nonstructural drainage elements shall be permitted

at a lesser gradient, where detailed design computations are furnished demonstrating proper
function.

The minimum overload gradient permitted on durable surfaces (pavement, concrete, gravel,
ete.} shall be 1.0%.

Where new or enlarged structures are proposed, finished grades shall be included at a



(6)

(1)

(a)

(2)

()

4)
(a)

(b)

(c)

minimum of four building corners, as well as all doorways.

When basements are proposed, it must be demonstrated that the basement floor shall lie a
minimum of two feet above the seasonal high groundwater elevation.

Stormwater management: scope.

Stormwater management measures meeting the requirements of this chapter shall be
provided for all developments. Stormwater management systems prepared by design
engineers shall emphasize a natural, as opposed to an engineered, drainage strategy. To the
maximum extent practicable, stormwater management standards shall be met by
incorporating nonstructural stormwater management strategies into a design. Where more
than one design or method may be used to comply with the rules, the choice of design
approach and the methods used shall rest with the design engineer.

For projects that fall below the threshold of major development, as defined, the control of
runoff rate and routing from any site that is the subject of a site plan or subdivision
application shall be designed to satisfy the Runoff Quantity Standards contained in
subsection 94-8.39. Refer to subsection 94-8.39A(3}o determine applicability.

The applicability of a natural approach depends on such factors as site storage capacity,
open channel hydraulic capacity, and maintenance needs and resources, Applicability of a
stormwater approach also can be limited by regulatory constraints that govern certain
structures (e.g., dams) or areas (e.g., development in a floodplain or wetland).

The person submitting the application for review shall identify the nonstructural strategies
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 strategies, identified in Subsection C(4) below, into the design of a particular
project, the applicant shall identify the strategy and provide a basis for the contention or
infeasibility.

Nonstructural stormwater management strategies incorporated into site design shall:

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

Minimize impetvious surfaces and break up or disconnect the flow of runoff over necessary
impervious surfaces;

Maximize the protection of natural drainage features and vegetation;
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Minimize the decrease in "time of concentration" from preconstruction 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 in the
watershed;

Minimize land disturbance, including clearing and grading;
Minimize soil compaction;

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

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

Provide preventative source controls to prevent or minimize the use or exposure of
pollutants at a site that the release of pollutants into stormwater runoff will be prevented or
minimized. The source controls include, but are not limited to:

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

Site design features that help to prevent discharge of trash and debris in the drainage
system; and

When establishing vegetation after land disturbance, applying fertilizer in accordance with
the Standards for Soil Erosion and Sediment Control in New Jersey at N.J. A.C. 2:90, as
administered by the New Jersey Department of Agriculture.

Guidance for nonstructural stormwater management strategies is available in the New
Jersey Stormwater Best Management Practices Manual (hereafter Best Management
Practices Manual}, current edition.

All stormwater collection and conveyance structures shall be designed in accordance with
the provisions of this subchapter. Any structures designed to control stormwater runoff
volume, flow rate, quality, or groundwater recharge shall be designed and constructed in
accordance with these provisions. Where more than one design or method may be used to
comply with the rules, choices among design options to meet the volume, rate, quality, and
recharge provisions of this subchapter shall rest with the design engineer.

Construction practices shall conform to Standards for Soil Erosion and Sediment Control in
New Jersey, N.J.A.C. 2:90.
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'The standards of this subchapter do not apply to development if alternative design and
performance standards exist under a regional stormwater management plan adopted in
accordance with the DEP rules, N.J.A.C. 7:15. The standards must be at least as protective
as those of this subchapter.

Stormwater management facilities for developments which do not require site plan and
subdivision review, shall be provided in accordance with the Municipal Stormwater
Management Plan of the Borough, meeting the following minimum requirements:

Any impervious coverage surfaces which exceed the maximum coverage permitted in the
zone, and for which a variance is granted by the approving authority, shall be mitigated
through the use of dry wells or similar means, designed to conform with the minimum
standards prescribed by the NJDEP Stormwater Best Management Practices Standards.

A sketch including the location of drywells, along with sizing calculations acceptable to
the Borough Engineer shall be furnished at the time of building permit application. Any
infiltration BMP proposed shall lay not less than ten (10) feet from any property line, nor
less than ten (10) feet from any building.

Any stormwater management device proposed shall meet the minimum requirements of
the NJIDEP Best Management Practices Manual,

A premanufactured drywell may be used provided same is sized and installed in accordance
with written instructions of the manufacturer, subject to the approval of the Borough

Engineer.

Runoff estimation techniques.

Runeff shall be estimated in accordance with subsection 94-8.39E,




(2)

(3)

Design engineers shall use the runoff hydrograph peak rate to determine the configuration
and sizes of pipes, channels, and other routing or flow-control structures. They also shall
use runoff volume calculations generated by the hydrograph to determine the size of
detention and retention facilities.

For the runoff peak rate of discharge calculation, design engineers shall have the option to
choose the methodology to estimate peak rate of discharge.
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(4) TFor storm sewer design, a ten-year to twenty-five-year storm frequency consistent with
localized circumstances should be considered as a minimum, unless special circumstances
are involved such as inadequate downstream stormwater facilities, lack of positive overland
relief, or evidence of local flooding. In such special circumstances, design engineers shall
design facilities to accommodate, as a minimum, the following storm frequencies:

H} [a] Ten-year storm for storm drain systermns where excess flow, up to the one-hundred-year
storm, can continue downgrade in the street and not exceed the gutter capacity. Also, ten-
year storms shall be used at low points in storm drain systems with overland relief that is
routed through the stormwater quantity control structure.

[2f [b] Twenty-five-year storm where flow in a storm drain is totally carried by pipe when
conditions under 5:21-7.2(c)4.1 above do not apply, provided all overland relief up to the
one-hundred-year storm is routed through the stormwater control structure.

[Bfle]l Twenty-five-year storm for culvert design where the culvert will be located in streams
shown on the New Jersey State Atlas or the United States Coast and Geodetic Survey maps.
Culverts with an upstream drainage area of 50 acres or more shall be designed to
accommodate a one-hundred-year frequency storm in accordance with Flood Hazard Area
Control Regulations, N.J.A.C. 7:13-2.16.

4} [d] Twenty-five-year storms for open channels where the upstream drainage area is less than
50 acres. When the upstream drainage area is 50 acres or more, design engineers shall
design open channels to accommodate the one-hundred-year storm in accordance with
Flood Hazard Areca Control Regulations, N.J.A.C. 7:13-2.16.

(3} € The size of the drainage area shall include on-site and off-site lands contributing to the
design point.

(6) & Computer software adaptations of the Rational Method or the Soil Conservation Service's
TR-55 are acceptable, provided their data and graphic printout allow review and evaluation,

(7} ¢4) Design engineers shall use a consistent method to calculate peak rate of runoff and
volume when computing runoff hydrographs. If TR-55, TR-20, or HEC-1 is used to



calculate peak rate of runoff, then the same method shall be used to determine volume. If
the Rational Method is used for peak flow calculations, design engineers shall use the
Modified Rational Method to calculate peak volume to be used for basin routing, Both the
Rational and Modified Rational Methods are described in "Appendix A-9 — Modified
Rational Method" in the Standards for Soil Erosion and Sediment Control in New Jersey at
N.JA.C. 2:90. A maximum drainage area of 20 acres shall be used for the Modified
Rational Method.

(8) £5) In computing stormwater runoff from all design storms, the design engineer shall

(1)

consider the relative stormwater runoff rates and/or volumes from pervious and impervious
surfaces separately to accurately compute the rates and volume of stormwater runoff from
the site, To calculate runoff from unconnected imperious cover, urban impervious area
modifications as described in NCRS TR-55. Urban Hydrology for Small Watersheds, or
other approved methods may be employed.

Design of runoff collection systems.

Design engineers shall determine pipe size based on design runoff, closed-conduit flow
based on the Manning Equation, or charts/monographs based on this equation. The
hydraulic capacity is termed "Q" and expressed as discharge in cubic feet per second as
follows:

Q = (1.486/n) ARZ? g12

Where

(a)

(b)

=
I

Manning's roughness coefticient
A = Cross-sectional arca of flow in square feet

R = Hydraulic radius in feet, R=A/P, where P is equal to the wetted
perimeter, measured in feet and defined as the length of a line of
contact between the flowing water and the channel

S = Slope of energy grade line in feet per foot

The Manning's roughness coefficients used by design engineers appear in N.J.A.C.

5:21-7.2, Table 2.
A direct application of Manning's Equation may be used for piped storm sewer systems. As
an option, design engineers can use a standard step backwater calculation for storm sewer
systems if the use of this approach is deemed appropriate by the designer. For other than
pipe storm sewer systems, design engineers shall apply Manning's Equation only when
there is uniform flow, as defined by the following conditions:

The bottom slope of the channel, energy grade line, and water surface (hydraulic grade line)
are parallel;
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The flow regime is in the turbulent range of Reynolds number; and
The boundaries of the cross section of the channel do not move.
The design of open channels and conduits shall take tail water effects into consideration.

Velocities in open channels, excluding water quality swales, at design flow shall not be less
than 0.5 of a foot per second and not greater than a velocity that will begin to cause erasion
or scouring of the channel. Design engineers shall determine permissible velocities for
swales, open channels, and ditches using methods presented in Standards for Soil Erosion
and Sediment Control in New Jersey at N,J.A.C, 2:90,

Velocities in closed conduits at design flow shall be at least two feet per second, but not
more than the velocity that will cause erosion damage to the conduit, per the manufacturers
specifications. Minimum allowable pipe slopes shall produce velocity of at least three feet
per second when the flow depth is full or half the pipe diameter.

Design engineers shall base culvert capacity on inlet/outlet analysis, as specified in
Hydraulic Design of Highway Culverts, Hydraulic Design Series (HIDS) No. 5, Report No.
FHWA-[P-85-15. U.S. Department of Transportation, Federal Highway Administration,
September 1985, incorporated herein by reference.

Design engincers shall determine pipe size based on design runoff, conduit entrance
conditions, and hydraulic capacity.

In general, no pipe size in the storm drainage system shall be less than 15 inches in
diameter, Design ecngincers may use a twelve-inch diameter pipe as a cross-drain to a single
inlet. Design engineers shall use the Manning Equation to determine hydraulic capacity of

pipes.

All discharge pipes shall terminate with an appropriate precast concrete or flared-end
section or concrete headwall with or without wing walls, as conditions require. Design
engineers shall consider such site conditions as slope, soil stability, vegetation, grade, and
size of conduit to determine whether or not to use wingwalls.

Materials used in the construction of storm sewers shall be constructed of reinforced
concrete, ductile iron, or corrugated polyethylene, or when approved by the municipal
engineer, corrugated metal. The most cost-effective materials shall be permitted that
conform to local site conditions and reflect the relevant operations, maintenance, and
system character of the municipal stormwater system. Specifications referred to, such as
ASTM or AWWA, etc., should be the latest revision in effect at the time of application.
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(b)
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The following apply to reinforced concrete pipe:

Circular reinforced concrete pipe and fittings shall meet the requirements of ASTM C76.
Elliptical reinforced concrete pipe shall meet the requirements of ASTM C507,

Joint design and joint material for circular pipe shall conform to ASTM C443.

Joints for elliptical pipe shall be bell and spigot or tongue and grove sealed with butyl,
rubber tape, rubber ring gaskets, or external sealing bands conforming to ASTM C877.

All pipe shall be Class ITI minimum unless loading conditions call for stronger pipe (i.e.,
higher class).

The minimum depth of cover over the concrete pipe shall be as designated by the American
Concrete Pipe Association in Table 4.

Minimum depth of cover standards for ductile iron and corrugated polyethylene pipe shall
conform to manufacturer standards.

Dugctile iron pipe shall conform to ANS/AWWA C151/A21.51. Jomts shall conform to
ANSTVAWWA C111/A21.11 or ANSVAWWA C115/A21.15, as appropriate. Pipe shall be
designed in accordance with ANSI/AWWA C150/A21.50. The outside of the pipe shall be
coated in accordance with ANSI/AWWA C151/A21.51 and the inside lined in accordance
with ANSI/TAWWA C104/A21.4. Ductile iron pipe shall be installed in accordance with
AWWA Cao00.

Table 4; Muumum Depth of Coverage Over Concrete Plpe o
o . - Mlmmum Cover :

(m m_ches)- L ' (surface to top of plpe :n mches)
A ASTM ClassPlpe LR T
12 111 17

v 12

\Y% 7
15 11T 16

v [1

A% 7
18 I 16

v 10

A% 6
24 111 15

v 6

A 6



= Table 4 Mlmmum Depth of Coverage Over Concrete Pipe

Pipe Diameter - SR T o . Mlmmum Cover L
(ininchesy - . o 0o o (surface to.top of:plpe _i_n i_li'c_hes)'
| E . _ASTM Class Pipe ' ' L
30 111 10

Iv 6

Vv 6
36 and above III 6

v 6

Minimum cover as designated by the American Concrete Pipe Association

(c)

(d)

[1]

Corrugated polyethylene pipe shall conform to AASHTO M252 for three through 10 inches
and AASHTO M294 for sizes 12 inches and larger. All pipes greater than 12 inches in
diameter shall be Type S, unless conditions dictate otherwise. Materials shall conform to
ASTM D3350, Standard Specification for Polyethylene Plastics Pipe and Fittings Materials.
Pipe joints and fittings shall be compatible with the pipe material and shall conform to the
same standards and specifications as the pipe material. Pipe couplers shall not cover less
than one full corrugation on each section of pipe. Installation shall be in accordance with
ASTM D2321, Standard Practice for Underground Installation of Thermoplastic Pipe for
Sewers and Other Gravity-Flow Applications. Backfill Material shall be placed in six-inch
lifts and compacted to 95% minimum dry density, per AASHTO T99. In areas of high
groundwater tables, design engineers shall check for flotation.

Corrugated metal pipe, when approved by the municipal engineer, shall meet the
requirements and be installed in the manner specified in Appendix A of this subchapter.

Pipe bedding and backfill shall be provided as specified in Design and Construction of
Urban Stormwater Management Systems, ASCE Manuals and Reports of Engineering
Practice No. 77, 1993, incorporated herein by reference. Bedding and backfill for any pipe
material not covered by this manual shall be installed in accordance with manufacturer's
recommendations. The municipal engineer may require the developer to provide
professional certification as to the suitability of backfill material and where such suitability
does not exist, any modifications needed to use on-site material and the appropriate methods
to install this material. The municipal and/or utility engineer shall rely on this certification.

(10) No pipe shall be placed on private property unless the owner of the land is to own or operate

the pipe, or an easement deeded to the municipality is obtained, All easements shall be a
minimum of 20 feet wide unless depth of pipe, soil conditions, or additional utilities require
wider. Where the easement is located adjacent to a right-of-way, the municipality may
approve a narrower easement.

Inlets, catch basins, manholes, and outlets.
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Design engineers shall design inlets, catch basins, and manholes in accordance with the_
current edition of the New Jersey Department of Transportation's Standard Specifications
for Road and Bridge Construction (2844 Design engineers shall use bicycle-safe grates.
For Type A inlets, they should use a frame and single grate. Type B inlets require a frame,
grate, and curb-type inlet with back piece. Type E inlets require a frame and double grate.

Design engineers shall use one of the following grate types for stormwater inlets:

The NJDOT bicycle-safe grate, as described in the NJDOT Bicycle Compatible Roadways
and Bikeways Planning and Design Guidelines (Ap#il- 1996}

If there is no bicycle traffic, a grate where each individual clear space in that grate has an
arca of no more than seven square inches or is no greater than 0.5 inch across the smallest
dimension.

Another grate design may be used, provided that:
There will be no bicycle traffic; and

Runoff discharging through the inlet is routed through a trash rack that complies with
N.JA.C. 5:21-7.8(d)1.ii.

Whenever a curb-opening inlet is used, 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 square inches, or be no greater than two inches across the smallest
dimension.

Exception: Compliance with the above dimensional requirements for curb openings shall
not be required, provided that runoff discharging through the inlet is routed through a trash
rack that complies with N.J.A.C. 5:21-7.8(d)1.ii.

Inlet spacing depends on the inlet capacity. Maximum gutter line flow is 400 feet. The
maximum capacity of a curb inlet shall be six cubic feet per second. Area inlets in parking
lots should be limited to three cubic feet per second.

Manholes shall be precast concrete or concrete block coated with two coats of portland
cement mortar outside the manhole. Masonry brick may be used to make vertical
adjustments to rims, as long as the adjustments are 12 inches or less. In acidic soils, all
manholes shall have two coats of black bitumastic waterproofing applied per manufacturer's
instruction.

If precast manhole barrels and cones are used, they shall conform to ASTM Specification



C478, with round rubber gasketed joints conforming to ASTM Specification C923. Both
ASTM specifications are incorporated herein by reference. Maximum absorption shall be
8% in accordance with ASTM Specification C478, Method A.

(7) 1f precast manholes are used, the top riser section shall terminate less than one foot below
the finished grade and the manhole cover shall be flush with the finished grade,

(8) Manhole frames and covers shall be of cast iron, conforming to ASTM Specification A48,
Class 30, incorporated herein by reference, and be suitable for H-20 loading capacity.
Manhole covers in remote locations may have a locking device.

(9) Outlet grates, fences, and other safety features for stormwater management facilities shall
conform with NJDEP Stormwater Management Rules, N.J.A.C. 7:8. Safety requirements
for detention basins and other stormwater facilities are incorporated in N.J.A.C. 5:21-
7.5(H)6.

(10) The channel should be, insofar as possible, a smooth continuation of the pipe. The pipe may
be laid through the manhole and the top half removed by saw cut. The completed channel
should be U-shaped. The channel height shall be 3/4 of the diameter of the pipe.

(11) The bench should provide good footing for a workman, and a place where minor tools and
“equipment can be laid. It must have a slope of four to 8%.

G. Stormwater management: quantity control.

(1) The control of the quantity of runoff for major development shall comply with the Control
Ordinances found in § 94-8.39.

(2)  Refer to subsection § 94-8,39A(3} to determine applicability of that section to Non-Major
Development,

H. Stormwater management: water quality.

(1) Water quality for stormwater management systems, including special water resource
protection areas for Category One Waters and their perennial or intermittent tributaries,
shall comply with the Stormwater Control Ordinance found at § 94-8.39.

(2) For developments not meeting the definition of major development, refer to section § 94-
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Recharge.

Groundwater recharge of stormwater shall be in accordance with the Stormwater Control
Ordinances found at § 94-8:39. Refer to that section to determine applicability.

Detention basins and other stormwater management facilities.

When structural measures are used, they shall comply with the requirements of these rules
and the Best Management Practices Manual, Ap#i-2004 current edition.

Design engineers shall locate detention facilities (either "wet" or "dry") so as to not interfere
with or adversely affect existing surface waters on the site or adjacent to the site.
Excavation for detention facilities shall be designed to be the maximum practical distance
above seasonal high groundwater elevation. In the case of "wet" detention facilities, storage
may only be presumed to be available above the elevation of the seasonal high groundwater.
If the facility is designed as an infiltration basin, the bottom of the basin shall be a minimum
of two feet above the elevation of the seasonal high water table, The determination of the
seasonal high water table shall be made by the applicant's engineer in accordance with the
requirements of the NIDEP Stormwater Best Management Practice Manual,

Design of outlets from detention basins and other stormwater management facilities shall
account for tailwater effects up to the flood hazard design flood elevation.

The following list of general structural criteria shall be used to design stormwater detention
basins.

Detention components: principal basin control structure (quantity control), as follows:

Principal basin conirol structures will consist of orifice and/or weir control devices. Design
engineers shall design orifices based upon the following equation:

Q=C A (2gH)%3

Where

the flow rate in cubic feet per second

0.6 (The orifice flow coefficient "C" may vary, depending
on entrance conditions. Design engineers may use other
coefficients with appropriate references.)

A = cross section area of flow in square feet

H = the vertical distance in feet between the center of the orifice
and the water surface

QO



2g = 64.4 feet per second?

To minimize the chance of clogging, orifices intended solely for runoff quantity control will be
at least six inches in diameter (or its equivalent). All joints are to be watertight. In addition, trash
racks and/or anti-vortex devices shall be required. When weirs are used alone or in conjunction
with orifices, design engineers shall use the following equation:

Q = CwL(h)*?

Where
Q = the flow rate in cubic feet per second
Cw = 3.2 (design engineers may use other coefficients with
appropriate references)
L = length of the weir in feet
h = the vertical distance in feet between water surface

elevation and the crest of the weir

All weirs shall be constructed as part of a reinforced concrete structure with appropriate grates

[2]

[3]

[4]

Trash racks and/or anti-vortex devices shall be installed at the intake to the outlet structure
as appropriate, and shall have parallel bars with one-inch spacing between bars to the
clevation 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 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. The spacing shall be designed so as not to adversely affect the hydraulic
performance of the outlet pipe or structure. In addition, the design of trash racks shall
comply with the requirements of Subsection I(4)(d}[6] below.

Eight-inch-thick, anti-seep collars are to be installed along outlet pipes when required by the
municipal engineer, Reinforcement steel shall be No. 5 bars at 12 inches both ways, with
two inches of cover on both faces (minimum).

Where necessary for stability of the outlet pipe, a concrete cradle shall be provided.

All principal basin control structures shall be precast or reinforced concrete. All joints are to
be watertight.

Suitable lining shall be placed upstream and downstream of principal basin control
structures, as necessary, to prevent scour and erosion. Such lining shall conform to
Standards for Soil Erosion and Sediment Control in New Jersey, N.J.A.C. 2:90.

Detention components: emergency spillways, as follows:

Vegetated emergency spillways shall have side slopes not exceeding three horizontal to one
vertical.

Maximum velocities in emergency spillways shall be checked based on the velocity of the



peak flow in the spillway resulting from routing the spillway design storm hydrograph as
defined in the NJ DEP Dam Safety Rules (N.J.A.C. 7:20) for all detention facilities
classified as dams and the one-hundred-year storm hydrograph for all other facilities. The
design of the emergency spillway will be based on the one-hundred-year inflow to the basin
excep