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Housekeeping

e This presentation is being recorded and will be made available via
https://www.epa.gov/green-infrastructure/green-infrastructure-
webcast-series

e All participants are muted to minimize background noise.

e Technical issues or questions?
e Contact us via the Q&A Box.



https://www.epa.gov/green-infrastructure/green-infrastructure-webcast-series
https://www.epa.gov/green-infrastructure/green-infrastructure-webcast-series

EPA’s Green Infrastructure Program

Free Webcasts Guides Communication
Materials

e 2022 O&M Series
* Tools and Research

e Trainings MS4 Permitting Public Outreach

Stay in touch: GreenStream List Serve
join-greenstream@|lists.epa.gov



https://www.epa.gov/green-infrastructure/going-green-good-long-term-considerations-operations-and-maintenance-green
https://www.epa.gov/water-research/water-research-webinar-series
https://www.epa.gov/watershedacademy
https://www.epa.gov/npdes/municipal-sources-resources
https://www.epa.gov/npdes/stormwater-smart-outreach-tools
mailto:join-greenstream@lists.epa.gov

Today’s Speakers:

Dr. Pinar Balci, Assistant Commissioner at NYC Department of
Environmental Protection

e Cloudburst Management Program

Dr. Chris Obropta, Extension Specialist in Water Resources at Rutgers
Cooperative Extension

« Watershed scale green infrastructure

Lindsey Sigmund, PP, AICP, Program Manager at NJ Future
e Green Infrastructure tools and resources
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Heavy Precipitation Trends

(1958-2012)

The National Climate Assessment calculates a 71% increase
in the annual amount of precipitation from heavy rain

events* from 1958 to 2012 in the Northeast.

*The National Climate Assessment defines “heavy

precipitation” as the top 1% of daily precipitation values

Average precipitation is expected to increase
by 4 to 11 percent by 2050 in NYC



Record Breaking Rains in 2021

Tropical Storm Elsa: July 8-9
e Max 1-hr rainfall rate: 2.75 inch/hr

Tropical Storm Henri: August 21-23

» Central Park reported 1.94 inch of rain

Tropical Storm Ida: September 2

» The Central Park rain gauge set a new record for 1-hour rainfall
with 3.15 inch



Citywide

Imperviousness
Brooklyn 72%
Bronx 63%
Manhattan 80%
Queens 66%
Staten Island 42%

Citywide 63%




NYC Green Infrastructure Program

2030 Goal
e 1.67 BGY CSO reduction

2021 Accomplishments

e 507 MGY CSO reduction
e 11,050 assets

e 1,504 greened acres




Public Onsite Green Infrastructure

Parks/ NYCHA
Project Status FlLizle < s Total
Playgrounds | Schools Housing | Public

Constructlon/

Constructed

In Design 101 53 20 3 177
Potential 97 28 27 4 159

Total 238 121 60 18 437
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What is
Cloudburst
Management?

TRANSFER

Combination of grey infrastructure, like drainage pipes and underground tanks, and green
infrastructure, like trees and rain gardens.
Targets larger volume storage, typically building for up to the future 10-yr (2.3 inches/hour) and

provide CSO reduction benefits as well as stormwater resilience.

During heavy rain events, Cloudburst Management can minimize damage to property and

infrastructure by reducing pressure on the sewer system.



Cloudburst Framework

1. Physical Vulnerability

* Flooding hotspots, historically and in recent rainfall events
* Predicted modeled conditions using stormwater flood maps

2. Social Vulnerability (SVI Index)

* Considering social factors that may increase vulnerability to stormwater flooding

3. Operational Feasibility

* Understanding local conditions and opportunities by including locations prone to flooding, major
investments in priority areas, current or planned projects in priority areas, existing partnerships, or other
areas of interest



Physical Vulnerabilities

Objective

Identify flooding hot spots, balancing historic complaint data, modeled current

and future precipitation scenarios and complaint/impact data from 2021 events.

The majority of flooding hotspots are in Queens, Staten Island, and Brooklyn, but impacts are

seen across all 5 boroughs.

Identification of physically vulnerable areas across the five boroughs.



Social Vulnerabilities

Objective

Consider social factors that may increase vulnerability to
stormwater flooding that will impact ability to prepare for

floods.

Using the Social Vulnerability Index to identify vulnerable

areas and prioritize for federal and state funding

opportunities.



Operational Feasibility

Objective

Understanding immediate opportunities and agency feasibility

for implementation

Submissions for agency synergistic opportunities across the

5 boroughs, particularly from NYCHA, Parks, and DOT



Cloudburst Adaptation Toolbox

Aggregated Asset Types
v Flow Diversion/ Conveyance v ROW Storage
e Raised crosswalk  Non-vegetated sidewalk storage
e Raised intersection * Vegetated sidewalk storage
e Depressed gutters e Vegetated median lane
e Supplemental street drainage * Enhanced tree pits
v’ Offline Storage
e Surface storage v" Porous Pavement Storage
e Subsurface storage e Porous parking lane

e Porous pedestrian ramps
 Porous median
e Porous bike lane/greenway



Beach 67! Street, Median Gl — Post-Construction Renderings

Median Storage

Provides temporary storage of
stormwater during cloudburst events



Infiltration Basin at 212t St and Murdock Ave, Queens, NY

Infiltration and
Rain Gardens

Available Photo?

Provides temporary storage of
stormwater during cloudburst events

Right of Way Bioswale at 113t Ave and 219t St in Queens, NY



Porous
Pavement /
Asphalt

Provides temporary storage of
stormwater during cloudburst events

Finished porous pavement installation in Queens

Porous Pavement



Surface/
Subsurface
Storage

Rendering of Sunken Basketball Court at South Jamaica Houses



South Jamaica Houses

South Jamaica Houses includes 8 city
blocks in South Jamaica, Queens and is
home to around 2,600 residents. South
Jamaica Houses were chosen to provide
relief upstream to allow for more flow to
enter the sewer system downstream and

reduce flooding.

This project will maximize storm water
capture for up to 2.3 inches of rainfall per
hour. Aside from flood mitigation, this pilot
shows how cloudburst infrastructure can

offer many co-benefits to communities.

As of September 2022, this project has
reached 100% design and is proceeding to

construction.



Case Study:

Corona Cloudburst
Hub




Corona Cloudburst Hub
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111t St and 49th Ave
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Corona Cloudburst Hub
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Parking Lot of New York Hall of Science
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Next Steps

* Announced 4 cloudburst hubs in January
 Hubs announced in 2023:
Corona, Kissena, Parkchester, East NY
* Pilot projects: South Jamaica Houses, St.
Albans, Clinton Houses (East Harlem)

e Total Funding: S390M in City capital
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) nyc.gov/dep/cloudburst
Environmental s E
Protection

m Mayor's Office of Climate &
Environmental Justice

Email Address

onewater@dep.nyc.gov

Thank you for
your time!



Will be updated per final consensus on

111t Street configuration for parking
Corona Hub

Capital Project Synergies:

. . NY Hall of Science Parking Lot 111t St Safety Improvements Park of the Americas Basketball 111t St Safety Improvements
Park of America’s Field (DPR . . .
A (DPR) c (DPR) 1 (DOT) 3 Court Reconstruction (Parks) NY Hall of Science Flood Protection
Park of the Americas Basketball Court
B Park of America’s Playground D NY Hall of Science Lawn (DPR) 2 NY Hall of Science Flood Reconstruction

(DPR) Protection (DDC)




Resilient NYC Partners

« $53M contract to target highly impervious lots >50,000 SF

e Awarded to 3" party administrator to incentivize cost-
effective aggregation of projects

» Pay-for-performance framework
o $250,000 per greened acre + bonus payments

Goal: 200 Greened Acres in 5 years.



Citywide

Imperviousness
Brooklyn 72%
Bronx 63%
Manhattan 80%
Queens 66%
Staten Island 42%

Citywide 63%




Managing Flooding by Coupling Green Infrastructure
with Gray Infrastructure on a Watershed Scale

Christopher C. Obropta, Ph.D., P..E.
Extension Specialist in Water Resources
obropta@envsci.rutgers.edu



mailto:obropta@envsci.rutgers.edu

The death toll in New Jersey from Ida was 30 people; two of those
victims were Hillsborough residents. The storm dumped 10 inches of
rain in Hillsborough in a matter of hours, and caused $95 billion
In damages statewide to homes, businesses, and infrastructure.



Royce Brook Watershed
10,567.6 acres = 16.5 sg. mi.
24.3% impervious cover






Manville












Project Goal is to Reduce Flooding in Hillsborough and Manville
(supported by NFWF Coastal Resiliency Fund)

 Design stormwater management systems that will manage the 100-year
storm from existing development

* Prioritize nature-based solutions; nature-based solutions are sustainable
nlanning, design, environmental management, and engineering
practices that weave natural features or processes into the built
environment to promote adaptation and resilience

 Design retrofits to manage the increase in rainfall due to climate
change for sites that already have stormwater management



Condition (100-yr Design

24-hour rainfall total (in)

Storm)
2000 Rainfall Total 8.21
2020 Rainfall Total 8.95

2100 Rainfall Total 12.15



Types of Nature-Based Solutions (FEMA, 2021)

« WATERSHED OR LANDSCAPE SCALE: Interconnected systems of natural
areas and open space. These are large-scale practices that require long-term
planning and coordination.

* NEIGHBORHOOD OR SITE SCALE: Distributed stormwater management
practices that manage rainwater where it falls. These practices can often be built
Into a site, corridor, or neighborhood without requiring additional space.

« COASTAL AREAS: Nature-based solutions that stabilize the shoreline, reducing
erosion and buffering the coast from storm impacts. While many watershed and
neighborhood-scale solutions work in coastal areas, these systems are designed to
support coastal resilience.
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11 Potential Development Sites for Retrofitting

e 673.4 acres = 1.05 sg. mi.

o Six residential developments

e Three commercial sites (one with some stormwater management)
e One municipal site

* One public school

 Possible solutions
— Constructed wetlands
— Bioretention
— Permeable pavement
— Roadside rain gardens
— Homeowner rain gardens



Site 6 — Partridge Rd Development
Total Area = 2,574,518 sqg. ft. = 59.1 acres
Impervious Surface = 4,557,478 sq. ft. = 10.5 acres










Two bioretention
systems can capture
40.3% of the drainage
area including 51.4%
of the impervious
cover.



23 Biloswales = 47,375 cu.
ft. storage

Bioswales capture and treat
runoff for first 2” of rainfall

Basin1=
233,464 cu. ft. storage

Basin 2 =
266,220 cu. ft. storage

Total Storage =
547,059 cu. ft.



Concrete Curb
\
(——
]

Roadway

Bioretention Mix

6” Stone 30” Dia.



Preliminary Design Results

Volume
100-year Rainfall Volume Managed
Storm (in) (cu. Ft.) (%)
2000 8.21 510,868 107.1%
2020 8.95 572,362 95.6%

2100 12.15 339,248 65.2%













Hillsborough Plaza
256 Route 206
Hillsborough, New Jersey















Water Quality Storm Analysis (1.25 inches)






Pervious Concrete 17,560 ft2 of
Pervious concrete
provides
7,024 ft3 of storage




100-Year Storm Analysis 8.25 inches 11.6 acres

294,756 ft3 of
runoff for 7.0
INches rain




2.4 acres of
underground
storage
system
provides
351,208 ft3 of
storage

64,800 ft of two-foot diameter pipe




Green and Gray Infrastructure Practices




Questions?

1. How long do we hold the larger storms before we can safely release the
stormwater?

2. Can we link the release with downstream elevations?

3. What 1s the cost?

Christopher C. Obropta, Ph.D., P.E.
Extension Specialist in Water Resources
obropta@envsci.rutgers.edu



mailto:obropta@envsci.rutgers.edu

Take Action With These
Stormwater Resources

Using Green Infrastructure to Prevent Flooding
Tools to Help Municipalities Weather the Storm

March 2, 2023

Lindsey Sigmund, PP, AICP
Program Manager
New Jersey Future



Agenda

e Background
e Green Infrastructure Municipal Toolkit
e Stormwater Utility Resource Center

e Questions



e Background









e Green Infrastructure Municipal Toolkit






Check out our Green Infrastructure
Toolkit!















Enhanced Model
Stormwater Ordinance



Enhanced Model Stormwater Ordinance

e Redefine the threshold for “major development.”

e Add adefinition and requirements for “minor
development.”

e Require stormwater management on redevelopment
projects, not just new development.

e Require infiltration of a specific volume of
stormwater onsite.

e Reduce “maximum contributory drainage areas.”















e Stormwater Utility Resource Center









What is a Stormwater Utility?

Similar to a water or sewer utility,
a stormwater utility is a local assessment district

that dedicates funding specifically and solely to
address stormwater management problems.



What is the purpose of the resource center?

To provide municipal and county officials and utilities
with the tools to help them determine if a stormwater
utility is right for their community.




What is the purpose of the resource center?

To educate the public on stormwater utility basics.



What is the purpose of the resource center?

To provide an ongoing repository for the latest
information on stormwater utilities.



Clean Stormwater & Flood Reduction Act

New Jersey’s law allows, but does not require,
local governments to establish stormwater
utilities.

If established, stormwater utilities must collect
fees based on the amount of stormwater a
property generates.

e Utilities can be established by municipalities,
counties, groups of municipalities, and sewerage
and improvement authorities.

* Funds generated from the fees are dedicated
solely to stormwater management and cannot be
used for any other purposes.



Source: Campbell, Warren, "Western Kentucky University Stormwater Utility Survey 2022" (2022).
SEAS Faculty Publications. Paper 6. https://digitalcommons.wku.edu/seas_faculty _pubs/6



Resources

* Qverviews
* Legal
* Financial

* Public Outreach

e Case Studies
e Mapping/Impervious Cover
e Climate/Flooding

« Water Environment
Federation (WEF) Tables






Lindsey Sigmund
Program Manager

New Jersey Future

16 W. Lafayette St.

Trenton, NJ 08608

THANK YOU!


mailto:lsigmund@njfuture.org
http://www.njfuture.org/
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