12" Max

Runoff Depth ‘ -

Cleanout with

i Large-Scale Green
. Infrastructure &
g Stormwater BMPs

Regulatory Standards, Design
Principles, and Best Management
Practices in New Jersey

Gravel
Layer

Based on NJDEP Stormwater Management Rules
(N.JA.C. 7:8) and Rutgers University Case Studies.

NOTE:
= Direction of Runoff
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The NJDEP Regulatory Hierarchy:
Selecting the Right BMP

GREEN Gl WITH NON-GI / WAIVER
INFRASTRUCTURE WAIVER REQUIRED
(Table 5-1) (Table 5-2) (Table 5-3)
Elktons Bioretention Systems Blue Roofs
(> 2.5 acres)
Small-Scale Bioretention | |nfiltration Basins Extended Detention
Basin £ . Basins
Small-Scale Infiltration Al ?J';leﬂ;: ds;ructe Manufactured
Basin Treatment Devices
Wet Ponds (Non-Gl)

Small-Scale Sand Filter

Pervious Paving System

Design
Constraints

* Dry Well: Max
1acre drainage

* MTDs: Max
2.5 acres
drainage

» Small-Scale
Gl: Max 2.5
acres drainage
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Small-Scale Gl: Bioretention System Configurations

18-24" Soil Bec

Minimum Depth

CE S ““aaa N =y

Bioretention System with Underdrain

Common Specs:

* Planting Soil Bed:
18-24 inches deep

* Max Ponding Depth:
12 inches

 TSS Removal Rate:
80-90%

Minimum

Separation from

Seasonal High Water

Table (SHWT):

Minimum Separation 2 Feet
from Seasonal High

Water Table (SHWT):
1 Foot

18-24" Soil Bed,

-ﬁr

Minimum Depth

Undisturbed Subsoil

Bioretention System with Infiltration
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Engineering Design: Sizing a Bioretention Basin

1. Input

N

\.

Drainage Area (1.2 ac)
x Runoff Coeff (1.0) x
Rainfall (1.25 in)

o

et

2. Runoff Volume (V)'

5,450 cubic ft

\, 4

Bt

3. Basin Area (A) 3

Volume + Max Depth
(0.5 ft) = 10,900 sq ft
(0.25 acres)

\, 4

Safety Check: Ponding Time calculation (Darcy’s Law)

Formula: T = Max Depth / (Permeability / Safety Factor)
Calculation: 6 inches / (4 inches/hr / 2) = 3 Hours

Result: 3 Hours < 72 Hours Max Limit (ACCEPTABLE)
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From Plan to Ground: Bioretention Reality

Concrete Outlet Structure Underdrain Cleanout Port Established Vegetation
with Trash Rack (Chemistry Building)
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Large-Scale Gl: Constructed Wetlands
1. Pond Type L
o oy il

Inflow :
——p [ Marsh Fringe -
: y A | FpR— Deep Pool: 4-6 ft

: 1 i : F L"};f\{i-“‘ff“'g%
o7 | ISz laamPi [ pbliccalett = Min Drainage: Low Marsh: 6-18 in
bt L S S e s | -:{%\;
TRBIRAAT R 46’ Deer BRI | 1% 25 Acres _ , )

&7 A S PR High Marsh: Max 6 in

—_

2. Marsh Type =Y | Emergency
Inflow | L Spillway
Forebay o ——
High Marsh (Max. 6° Deep) Pool I 'f RN
T LOW Marsh (6-18" Deep) \WCEHITY i ; : :
A A e oo 12 Min Drainage:

3. Extended Detention Type

Semi-Wet Zone WSE ¢ Semi-Wet Zone

>
7=

1 Min Drainage:
10 Acres

e




Wetland Design Criteria & Configuration

Forebay

Inflow

: 7,
' | ] Outlet
. . — Riser
. 4 | >
D

.\ Emergency
W~ Spillway
o \

/ . Micropool | |~ |

Plan view: Marsh Constructed Wetland

Configuration Rules

* | ength-to-Width Ratio:
1:1 Minimum

* Pretreatment:
Forebay Required

* High Marsh Depth:
Max 6 inches

* Low Marsh Depth:
6 - 18 inches

* Deep Pool Depth:
4 - 6 feet
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Innovation: Subsurface Gravel Wetlands & Nitrogen Removal

Pre-
_Inflow_ treatment

Wetland Cell #1

Wetland Cell #2

| ‘ Zone

Legend

=

-] Transition Layer
- (04| Gravel Layer

Mot to Scale

B wetland Soil Layer

- Slope Stabilization
Impermeable Liner

Volume = 509¢ of the
WQ Design S5torm
Volume

Perforated
Riser Pipe (typ.)

Spillway
Volume = 50% of the
WQ Design Storm

Volume

Surface
Cross Drain

WO Design
Storm Max.

LA

Depth = 2 feet

_ N
| 1 : L | -

W 1l AL (WL
W (VWA

] Outlet

2 Control
i Structure

Gravel
Cell #1 .

Subsurface
Cross Drain

Gravel

Cell #2
MOTE:
= = Direction of Runoff

Y

5.0

. —i— 2g oxi b R1 abiotic

| == 2 axi be R2 abiotic

M | —&— 2g oxi be R1 biotic
—8- 2g oxi bc R2 biotic
—5— 2g oxi be R3 biotic

A | —=— 2g bio-red be R1 biotic
& 2g bio-red bc R2 biotic
—2— 2g bio-red be R3 biotic

3.0 1

Nirirte Comcormirntion (mi)

1.0 -

0.0 -

96

144

Elapsed Time (hours)

Nitrate reduction over 48 hours with Biochar s notebookim



Traditional Quantity Control: Extended Detention Basins

; : - TSS Removal Rate
Surface Extended Detention Basin — Profile View 20
Ev&rﬂnw '-
: mergency |
/ el A /_ Spillway Ak
o\ 100-Year WSE. y | 3 €5 ] / |
a !
: g 40 -
Water Quality - = il Optimal Residence
Design Storm Orifice e § 3

Earthen Dam E 30 Time for Settling
o |
8,7
Slope Exaggerated for lllustrative Purposes Only 10 -

Surface Extended Detention Basin — Profile View 0 | |

12 13 14 15 16 17 18 19 20 21 22 23 24
Detention Time (Hours)
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Retrofitting Legacy Infrastructure

Upgrading Dry Detention Basins for Water Quality

Floatlng Rlser "‘ % \ Vortex Flow Control

a3 ."" ”""""usl.f

¥ g 4 L] 1 F
e | ".| r‘- i - f
o~

Technique: Constricting the outlet to increase residence

time and settling without full reconstruction.

& NotebookLM



Manufactured Treatment Devices (MTDs):

Solutions for Constraints

T

Stormwater
Manufacture::l
ITreatment Devices

s e

Use Case:
High-density urban redevelopment and
highway expansion where space is limited.

Certification Process:
1. NIJCAT Verification (Laboratory Testing)
2. NJDEP Certification (Regulatory Approval)

Critical Constraint:
e Maximum Drainage Area: 2.5 Acres per
device.
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Classifying MTDs: Green vs. Non-Green

GREEN INFRASTRUCTURE

(GI) MTDs NON-GI MTDs

Must infiltrate into subsoil OR Hydrodynamic separators or
treat runoff via bio-filtration with media filters without biological
vegetation. processes.

e Filterra Bioretention System e Vortechs

e BioPod with StormMix e StormFilter

e StormGarden Bio-Filter e Aqua-Filter

e Modular Wetlands 360 e Kraken Filter

e StormTrap
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Mechanisms of Action: Hydrodynamic Separation

Secondary
Current

Sediment
Deposition

Swirl
"’féha mber

N

Sediment Pile <

DiJiangYan Project (256 BC),

. it/ A ]

Historical Precedent: River separation
physics used for >2000 years.
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Operations & Maintenance: The MTD Reality

\ B
Before Mamtenance o After Maintenance

;u:
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Summary: The Spectrum of Intervention

Constructed

Wetlands

(Habitat &
Aesthetics)

Large
Regional Sites
(>10 ac)

Small, Bioretention Uber / MITDs
Distributed (WaterQuality (SpacelSaving;

SIES & Recharge) Constrained HighiMaintenance)

Flood Extended
Control Detention
Basins




