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Our Home: A model of Green Stormwater Infrastructure
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Manifestations of Climate Change

Trenton, NJ Sept. 2021

Princeton, NJ Aug. 2024

Hopewell, NJ Sept. 2024





Between 2010 and 2017, more new 
homes were built in areas that will be 
in flood zones by 2050 than were built 
outside of flood zones.





More impervious surfaces = more polluted stormwater runoff 
“Natural” Watershed

Low Density Residential

Medium Density Residential

Urban Watershed

•Increased impervious 
surfaces •Reduction in Tree 
Cover
 

Less Evapotranspiration 
Less Groundwater 
“Recharge” More Runoff 
Hotter Streams

 
 









CURRENT PRECIPITATION
Since 1999:

➢ The 2-year storm has 
increased as much as 5%

➢ The 10-year storm has 
increased as much as 7%

➢ The 100-year storm has 
increased as much as 15%

More Rain= 

More 

Stormwater

Runoff

More Runoff= 

Increased Riverine

Flow

More Flow= 

HigherFlood 
Elevations
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Future PRECIPITATION
Over the coming decades:

➢ The 2-year storm is likely 
to increase as much as 
24%

➢ The 10-year storm likely to 
increase as much as 27%

➢ The 100-year storm likely 
to increase as much as 
50%

https://www.nj.gov/dep/climatechange/data.html
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Water Quality 
Assessment Report



Water Quality

Draft 2022 Integrated 
Water Quality Assessment 
Report



Warm Water + Nutrients = Harmful Algal Blooms--HABs (cyanobacteria)
 







NJ Protecting Against Climate Threats (NJPACT) 

Key Strategies: 

● Use best available science to forecast increasing precipitation, 
expanding flood plains, rising sea levels and attendant storm 
surge.   

● Advance policies that go beyond maintaining the status quo and 
seek to reverse existing environmental harm.  

● Encourage nature-based solutions by working with nature to 
protect our communities and our resources. 



Solutions that only address yesterday’s 
problems will fail to meet tomorrow’s 
challenges.



48% increase!

Inland Flood Protection Rule

Require new developments to mitigate stormwater runoff anticipated in 2100



Inland Flood Protection Rule

Discourage new developments in areas anticipated to be flooded in 2100 



Resilient Environments and Landscapes Rule

Discourage new developments that would put people in harms way due to flooding in 2100 





Regulations that only minimize impacts from new 
development will never address our existing 
environmental problems.

We need to use redevelopment as an opportunity to 
address problems caused by existing development 
that occurred before modern environmental rules.



Restorative Provisions of REAL Rule

•

•

Redefine “major development” to include reconstruction of one-

quarter acre or more of “regulated motor vehicle surface” or “regulated 

impervious surface.”

Require water quality treatment for redevelopment of motor vehicle 

surfaces, even if there is no net increase in impervious surface.

Require that major developments incorporate additional measures to 

address TMDLs, which are designed to address water quality imp a ir me 

nts.

•



•

• Require removal of existing impervious surface, where 
practicable, within 25 feet of wetlands and top of bank 
during redevelopment to promote restoration and more 
closely align with the FHACA rules.

Require reduction of runoff volumes from new developments 
and redevelopment to ensure a portion of stormwater volume 
will not be discharged offsite.

Repeal existing general permits for “in-kind” replacement of 
bridge and culverts, providing an opportunity to ameliorate the 
adverse impacts of these existing structures. 

•



THANK 
YOU!



NEW JERSEY’S REGULATORY 
RESPONSE TO A 

CHANGING CLIMATE

Water Quality and Quantity 
Amendments to the Stormwater 

Management Rules 

NJPACT REAL 
NJ Protecting Against Climate Threats

Resilient Environments and Landscapes
13 December 2024



Resilient Environments and Landscapes (REAL) 
Webpage https://dep.nj.gov/njreal/



Resilient 
Environment And 
Landscapes (REAL) 
Reforms
To address the unavoidable 
impacts of climate change, such 
as sea-level rise, extreme weather, 
and chronic flooding, NJDEP is 
pursuing targeted regulatory 
reforms that will modernize the 
land use rules and focus on 
increased resilience throughout 
the State.

Quick Overview:
▶ Developed in response to Governor Murphy’s 2020 EO
▶ 50+ stakeholder sessions since 2020

▪ Industry groups
▪ Federal, State and local government agencies
▪ Environmental groups
▪ Insurance and investment agencies

▶ Proposal amends:
▪ FHACA Rules 

▪ Stormwater Management Rules 

▪ Coastal Zone Management Rules

▪ Freshwater Wetlands Protection Act Rules

▪ All other NJDEP rules that reference flooding

▶ Purpose:
▪ Address impacts of sea level rise 

▪ Improve land and water resource protection
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◤ Stormwater Management Rules
N.J.A.C. 7:8

• Keeping the “status quo” doesn’t work with 
a changing climate.

• SWM designs that maintain existing runoff 
amounts and water quality conditions 
won’t be effective in the long term

• Proposal focuses on ways to improve 
conditions where practicable 

• By decreasing stormwater volume and 
improving pollutant removal in stormwater, 
the proposed rules will have additional 
benefits such as reducing combined sewer 
overflow incidents and improving water 
quality throughout the State
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◤
N.J.A.C. 7:8-1.2: Definitions

Major Development
“Major development” means an individual “development,” as well as multiple 
developments that individually or collectively result in:

• 1. The disturbance of one or more acres of land since February 2, 2004

• 2. The creation of one-quarter acre or more of “regulated impervious surface” 
since February 2, 2004

• 3. The creation of one-quarter acre or more of “regulated motor vehicle 
surface” since March 2, 2021

• 4. The reconstruction of one-quarter acre or more of “regulated motor vehicle 
surface” or “regulated impervious surface” since [effective date of the rules]

• 5. A combination of 2,  3, and 4 above that totals an area of one-quarter acre 
or more. The same surface shall not be counted twice when determining if the 
combination area equals one-quarter acre or more *Existing text in white 

*Proposed new text in 
orange
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◤ N.J.A.C. 7:8-1.2: Definitions
Disturbance

• Amending the definition of “disturbance” to clarify 
that certain maintenance/repair activities are not 
subject to these rules. Examples include: 

• Milling & repaving, and patching broken pavement 

• Repairing or replacing sidewalks, median barriers, curbs, 
inlets, and guiderails

• Repairing or replacing traffic, utility and ITS structures on 
poles, such as overhead signage and traffic signals

• Geotechnical and archeological investigation activities; 
installation of one or more monitoring wells; construction of 
a gauge, weir, or similar device

• Removal of accumulated sediment and debris from a 
channel.
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◤ N.J.A.C. 7:8-1.2: Definitions
Reconstruction

• Provide a definition of “reconstruction” to 
clarify the modifications to an existing 
structure that will constitute a major 
development.

• As proposed: Reconstruction means “the 
replacement, rebuilding, or restoration of a 
lawfully existing structure.”
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◤ N.J.A.C. 7:8-3.4
Characterization and Assessment of the Regional Stormwater 

Management Planning Area
N.J.A.C. 7:8-4.2 

Municipal Stormwater Management 
Plan and Elements

• Require climate resilience planning in municipal stormwater 
management plans and regional stormwater management plans. 

• A municipality or regional planning agency would be required to 
evaluate climate change impacts on stormwater management, 
including, but not limited to: sea level rise, increased flooding 
frequency and extent, increased rainfall and intensity. 

• The municipality would identify areas and stormwater management 
infrastructure vulnerable to flooding and/or sea level rise, as well as 
measures, such as green infrastructure, that can be utilized to mitigate 
the impacts. 
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◤ N.J.A.C. 7:8-5.2(i)
Stormwater Management Measures for 

Major Development

• To facilitate the use of small-scale green 
infrastructure BMPs, the proposal eliminates 
the minimum size requirement for the orifice 
diameter from the intake to the outlet of a 
stormwater management basin, as long as 
the design of the flow control device in the 
outlet is proven to prevent clogging and 
remain functional.    
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◤ N.J.A.C. 7:8-5.5
Stormwater Runoff Quality Standards

• Require water quality treatment for redeveloped motor vehicle surface, 
even if there is not a net increase of ¼ acre.

• Currently no water quality treatment is required unless motor vehicle 
surface is increased by ¼ acre.

• Missed opportunity to improve water quality and undo impairments 
caused by historic development.

• This is of particular importance given the State’s commitment to 
environmental justice. 

• Many overburdened communities have developed along with motor 
vehicle surfaces and have experienced degraded water quality from 
unmanaged runoff as a result. 
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◤
N.J.A.C. 7:8-5.5(j)

Stormwater Runoff Quality Standards
• Incorporate additional measures from the NJPDES rules into Water 

Quality Design and Performance Standards
• For example, municipalities located in a watershed that have 

established, approved, or adopted Total Maximum Daily Load (TMDLs), 
the proposal requires that major developments incorporate additional 
measures to address the established, approved, or adopted TMDLs. 

• The TMDL represents the assimilative or carrying capacity of a waterbody, 
taking into consideration point and nonpoint sources of pollutants, natural 
background levels of pollutants, and surface water withdrawals. 

• A TMDL quantifies the amount of a pollutant a waterbody can accommodate 
without violating water quality standards. 

• Additionally, it allocates that loading capacity to known point sources in the 
form of Waste Load Allocations (WLAs) and to nonpoint sources in the form of 
Load Allocations (LAs) and includes a margin of safety and optional 
consideration for reserve capacity.
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◤ N.J.A.C. 7:8-5.6(b)
Stormwater Runoff Quantity Standards

• In cases where applicants seek to match 
peak runoff rates from current conditions:

• Clarify that the hydrologic and hydraulic 
analysis of downstream flooding is not 
required if the change in time is solely a 
result of the proposed installation of BMPs 
to meet the stormwater quality standards 
or the volumetric reduction standards. 
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◤

• Require reduction of runoff volumes to 
ensure a portion of stormwater volume 
(particularly in more frequent, smaller storm 
events) will not be discharged offsite.

• This will help reduce local and regional 
flooding.

• Where volumetric reduction of runoff 
onsite is demonstrated to be technically 
impracticable, applicant can instead 
remove existing impervious surfaces within 
the same HUC 14.

N.J.A.C. 7:8-5.6(d)
Stormwater Runoff Quantity Standards

Volumetric Reduction Standard
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◤

• Option 1: Retention of the water quality 
design storm (WQDS) using green 
infrastructure BMPs

• If retention is technically impracticable, or 
the runoff should not be recharged, the 
applicant can alternately:

• Reduce the peak flow rate for the WQDS to less 
than the peak flow rate from an area 
equivalent to the size of the disturbed area, 
assuming undeveloped conditions (wooded, 
hydrologic soil group D) and

• Make the runoff hydrograph duration of the 
WQDS greater than the runoff hydrograph 
duration of the WQDS from an area equivalent 
to the size of the disturbed area, assuming 
undeveloped conditions.
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N.J.A.C. 7:8-5.6(d)
Stormwater Runoff Quantity Standards

Volumetric Reduction Standard



◤

• Option 2: Do one or both of the following:

• Remove existing impervious surface equal to or 
exceeding the impervious surface within the 
disturbed portions of the major development 
site and/or

• Retain an equivalent or greater volume of 
stormwater runoff generated by the WQDS at 
an offsite location.

• Must be in same HUC 14 unless applicant is a 
public transportation entity demonstrating this is 
technically impracticable
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Contact 
Information:

Municipal Stormwater Engineering Unit 

Bureau of NJPDES Stormwater Permitting 

Division of Watershed Protection and Restoration 
 

501 East State Street 
PO Box 420, Mail Code 501-2A 

Trenton, NJ 08625-420 
Tel: 609-633-7021 

dep.nj.gov/stormwater/ 
 

• 
Bureau Email Address: 

dwq-bnpc-stormwatermanagement@dep.nj.gov

REAL Webpage:
https://dep.nj.gov/njreal/



NJ PACT REAL:
Sea level rise, Inundation Risk Zones, 
Coastal Flood Hazard Areas, 
Nature-based solutions
Anushi Garg 
Senior Analyst, Climate Resilient coasts and Watersheds New York-New Jersey
Environmental Defense Fund



• Main provisions of the rules as it relates to flood resilience

• Why do we need the NJ real rules? 

• Opportunities and benefits of land use protection rules in New Jersey

• Forward looking steps for the state

Overview



Current flood elevation (BFE) or FEMA’s 100-year flood elevation in coastal flood hazard areas 

+ 5 ft 

+ 1 ft of freeboard

Implications?

• Flood zone jurisdictional area moving further inland

• Residential and critical infrastructure first floors must be raised 6 FT above BFE

• Commercial uses raised 6FT*

• Roadways to be raised 6 FT*

New Climate Adjusted Flood Elevation (CAFE)
in coastal flood hazard areas



Refers to land that is above sea level today but, in the future, will be under 
permanent standing water all the time due to SLR or twice a day during high tides

Includes all land that lies within 5 feet vertically of the 

MHHW (mean higher high water) elevation

Standards for proposed new or improved buildings apply to:

• Residential buildings

• Critical buildings and infrastructure 

Inundation Risk Zone (IRZ)











Residential building: scenario



Residential building: scenario



Housing growth in the New Jersey 
coastal risk zone has been 3.4 times 
higher than surrounding areas from 
2001-2019

By 2050, New Jersey will have the 
highest affordable housing exposed 
to coastal flooding nationwide

The need for land use planning tools in New Jersey 

Photo Credit: Asbury Park Press



Affordable housing units are at risk

Credit: Climate Central



• Less vulnerable homes and infrastructure, more resilient communities   

• Multiple benefits to both communities and nature
• Avoided losses 

• More transparent housing market

• Lower NFIP premiums 

• Increased resilience of land and water resources

• Improved water quality, especially in urban areas

• More stable local economies

Benefits and opportunities for New Jersey



� Additional guidance, support and simplification through visualization and detailed methods 

� Greater staffing capacity and internal expertise to support adoption

� Community engagement and planning efforts 

� Increased accessibility of rules at household level

� Foster social and environmental justice

Looking ahead



Thank you!



• 3000+ newly built homes are in the 2050 floodplain in New Jersey

• Housing growth in the New Jersey coastal risk zone has been 3.4 times higher than surrounding 
areas from 2001-2019

Ocean City built more flood-exposed homes than any other city in the country 

• By 2050, New Jersey will have the highest affordable housing exposed to coastal flooding (25%)

     1,600+ units today 🡪 6800+ units by 2050 (X4 times)

• Many towns already taking action. The challenge is helping them do even more and to motivate 
and support the towns that are still concentrating buildings in floodplains 

The need for land use planning tools in New Jersey 

https://assets.ctfassets.net/cxgxgstp8r5d/6MivIWCUbPf0L5bsN1NCKt/e35b5a4fc1e7cda9b4c8d412ed7c6889/2019Zillow_report.pdf

