
WELCOME
TO THE JULY EDITION 

OF THE 2018 
M&R SEMINAR SERIES



BEFORE WE BEGIN
• SAFETY PRECAUTIONS

– PLEASE FOLLOW EXIT SIGNS IN CASE OF EMERGENCY 
– AUTOMATED EXTERNAL DEFIBRILLATOR (AED) LOCATED OUTSIDE 

• PLEASE SILENCE CELL PHONES OR SMART PHONES

• A QUESTION AND ANSWER SESSION WILL FOLLOW 
PRESENTATION

• PLEASE FILL OUT THE EVALUATION FORM 

• SEMINAR SLIDES WILL BE POSTED ON THE MWRD WEBSITE      
(www. MWRD.org:   Home Page   ⇒ Reports  ⇒ M&R Data and 
Reports ⇒ M&R Seminar Series  ⇒ 2018 Seminar Series)

• VIDEO STREAM OF THE PRESENTATION WILL BE AVAILABLE ON 
MWRD WEBSITE  (www.MWRD.org:  Home Page  ⇒ MWRDGC 
RSS Feeds)



Alan Cohn
• Alan Cohn is Managing Director of the Integrated Water Management group at the 

New York City Department of Environmental Protection. The Integrated Water 
Management team spearheads innovative partnerships and programs to reduce 
system demand, protect critical infrastructure, and promote awareness and 
sustainable water measures in the built environment. He has contributed to several 
sustainability and resiliency initiatives including New York City’s Green 
Infrastructure Plan in 2010 and New York City’s 2013 water and wastewater 
resiliency initiatives following Superstorm Sandy. More recently, he managed the 
development of New York City’s 2018 Water Demand Management Plan to reduce 
water use by 10 million gallons over five years, and a Cloudburst Resiliency study 
and pilot projects to manage extreme rain events. Alan represents New York City 
on the Water Utility Climate Alliance, which provides leadership and collaboration 
on climate change issues affecting the country's water agencies.

• M.S. in Atmospheric & Oceanic Science, University of Maryland, College Park, MD
B.S. in Atmospheric Science, College of Engineering, Cornell University, Ithaca, NY
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Overview

1. Introduction

– Water Supply System

– Sewer & Wastewater System

2. Extreme Events

– Climate Trends and Overview of Extremes

– Hurricane Sandy Impacts

3. Preparing for the Future

– Coastal Resiliency & Protecting Wastewater Assets

– Extreme Rain Events & Green Infrastructure

4. Q & A
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Introduction: NYC’s Water Supply System
The NYC water supply watershed extends far beyond the city’s borders, and drinking 

water is conveyed to and throughout the city via a flexible, redundant network.
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Introduction: NYC’s Sewer & Wastewater System
Sewage is conveyed to 14 wastewater treatment plants, located along the Harbor.
Combined sewers serve Manhattan and large areas of Brooklyn, Bronx, & Queens.  
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Extreme Events:  NYC Climate Trends

Mean annual temperature has increased at 
a rate of 0.3°F per decade (total of 3.4°F).

Mean annual precipitation has increased 
~0.8 inches per decade (total of 8 inches).

Year-to-year variability has become more 
pronounced, especially since the 1970s. 

Sea level rise has averaged 1.2 inches per 
decade (total of 1.1 feet), nearly twice the 
observed global rate.
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Extreme Events:  Drought

December 2001:  Drought conditions at the Cannonsville Reservoir, Delaware County, NY 
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Extreme Events:  Heavy Rain

August 2011:  Water spills over the Gilboa Dam following Tropical Storm Irene, Gilboa, NY
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Extreme Events:  Heavy Rain

September 2004:  Flooding after a downpour on 9th Street, Brooklyn, NY  (Credit: Seth Wenig/The New York Times)
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Extreme Events:  Coastal Flooding

October 2012:  A boat washed onto the premises of the Coney Island WWTP 
after Superstorm Sandy, Brooklyn, NY
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Extreme Events: Hurricane Sandy
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Extreme Events: Hurricane Sandy
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Extreme Events: Hurricane Sandy
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Extreme Events: Hurricane Sandy
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Preparing for the Future: Infrastructure At Risk



18Hunter Island, Pelham Bay Park

Preparing for the Future: Coastal Resiliency

Jamaica Bay
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Preparing for the Future: Wastewater Resiliency

Create and apply resiliency design standards

Incorporate resiliency into existing projects 
where possible

Develop an inventory of projects requiring 
flood protection

Identify and secure funding for implementation

1

4

3

2
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Preparing for the Future: Design Standards

 2013: “Design Guideline for Crucial Equipment” adopted

 Protects to 100-year Base Flood Elevation (BFE) plus 30 
inches (90th percentile sea level rise projection for 2050s)

 2017: “Preliminary Climate 
Resiliency Design Guidelines” 
recommends protection to 
100-year BFE plus 40 inches
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Preparing for the Future:  Wastewater Retrofits
1) Climate Analysis:  
 What future climate and 

storm surge conditions 
should NYC prepare for?

2) Risk Analysis:  
 What are the critical flood 

pathways ?

 What buildings and assets 
are at risk?

 What is the value of assets 
at risk?

3) Adaptation Analysis:  
 What protective measures 

should be implemented to 
reduce risk while balancing 
resiliency and cost?
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Preparing for the Future:  Wastewater Retrofits

Elevate Equipment
on pads or platforms, to a 
higher floor, to the roof, or 
to a new elevated building.

by replacing pumps with 
submersible pumps and 
installing watertight boxes 
around electrical equipment.

Flood-Proof Equipment

Install Static Barrier
across critical flood 
pathways or around critical 
areas.

Seal Building
with water-tight doors and 
windows, elevating vents 
and secondary entrances 
for access during a flood 
event.

Sandbag Temporarily
around doorways, vents, and 
windows before a surge 
event.

Install Backup Power
via generators nearby or a 
plug for a portable 
generator.

Does not protect 
equipment but 
facilitates rapid 
service recovery.



23

Preparing for the Future:  Wastewater Retrofits

Wastewater Treatment Plants
Note: All facilities are already equipped 

with backup power generators

Pumping Stations
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Preparing for the Future: Wastewater Retrofits
Investing $315 million in strategic flood protection measures could save the City 

$2.5 billion in emergency response costs over the next 50 years.
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Cost of Protective Measures Damage Avoided if
All Assets Flooded
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Pumping Stations Wastewater Treatment Plants

$315 M

$1.1 B

$2.5 B

Source: NYC Wastewater Resiliency Plan, 2013
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Preparing for the Future: Extreme Rain

July 2011:  Cloudburst event in Copenhagen, Denmark



26

Preparing for the Future: Extreme Rain

September 2015:  Cloudburst event in Copenhagen, Denmark
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Preparing for the Future: Extreme Rain

Rotterdam’s “Water Square”
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Preparing for the Future: Green Infrastructure

City Streets City Sidewalks 

Grant Program for Private Property Owners Public Property Retrofits 
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Preparing for the Future:  Green Infrastructure



30Before PS 261K, Brooklyn. Opened Sept. 2013  Photos courtesy of TPLAfter

Preparing for the Future:  Green Infrastructure
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Preparing for the Future:  Cloudburst Management
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Preparing for the Future:  Cloudburst Management



33

Preparing for the Future:  Cloudburst Management
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Mapping Cloudburst Opportunities

Southeast Queens 
Study Area

South Jamaica 
Houses
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Preparing for the Future:  Cloudburst Management
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Preparing for the Future:  Cloudburst Management
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Preparing for the Future:  Cloudburst Management
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Cloudburst MasterplanBefore Implementation After Implementation

Preparing for the Future:  Cloudburst Management
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Mapping Cloudburst OpportunitiesCloudburst Pilot Projects

South Jamaica 
Houses

Preparing for the Future:  Cloudburst Management
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South Jamaica Houses – Today

Preparing for the Future:  Cloudburst Management
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South Jamaica Houses – Future Concept

Preparing for the Future:  Cloudburst Management
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South Jamaica Houses – Future Concept

Preparing for the Future:  Cloudburst Management
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Closing Thoughts
1. NYC water, wastewater, and stormwater systems are robust

2. Coastal flooding and rainfall extremes are primary risks

3. DEP’s responses include:

 Wastewater Treatment:  

• Design standard for storm surges and sea level rise

• Resiliency implementation through capital projects

 Stormwater Management:

• Leveraging existing programs and partnerships

• Integrated planning to manage inland flooding
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Questions?

alanc@dep.nyc.gov
wucaonline.org nyc.gov/dep/climatechange

• The impacts of climate 
change are happening here 
and now

• Know your system and 
explore its vulnerabilities

• Plan for multiple futures

• Capacity building and 
assessment are part of the 
adaptation equation
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