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A Brief Introduction to DEP

» NYC watershed extends
more than 125 miles (200
km) from the city, and
comprises 19 reservoirs, and
3 agueducts

» Supply more than 1 billion
gallons of water/day for 9
million residents

» NYC remains one of only
five large cities in the United
States that is not required to
filter its drinking water
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A Brief Introduction to DEP

» Treat 1.3 billion gallons of wastewater per day
 ~7,400 miles of sewer lines take wastewater to 14 treatment plants

» Manage stormwater throughout the City




First Came Irene and Lee...

»In 2011, all-time rainfall records were broken
» Tropical Storm Irene: 16 inches of rain < 24 hours.

» Tropical Storm Lee - 2 weeks later the Catskill watershed received
another 8 inches of intense rain

» Millions of dollars in reconstruction, repairs and debris removal, with millions
of dollars committed to future studies

Water spills over the Gilboa Dam in
Gilboa, NY. Aug. 29, 2011.




... And Now Sandy

> Record h|gh 100-Year Flood Zone (FEMA 1983)

water level- | 500-Year Flood Zone (FEMA 1983)
13.88 feet at the B Hurricane Sandy Flooding Area
Battery

» Wind gusts up
to 90 mph

» Extensive
flooding,
beyond the
boundaries of
the 500-year
floodplain
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Hurricane Sandy
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Battery Tunnel Underpass
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Wastewater Impacts
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» Three plants lose ability
to treat wastewater for
some duration

»10 of 14 plants
experience some flooding
Or process issues

»42 of 96 pump stations
flooded or without utility
power

»Damage to tide gates and
Interceptors

» Debris and sand pushed
Into catch basins and
sewers
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Wastewater Impacts

During the height of the storm 10 of the 14 WWTPs were treating 2xDDWF

Volume Treated (MGD)
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November 2nd,
99% of flow receiving
secondary treatment.
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November 11th,

100% of flow receiving
secondary treatment.
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City-wide Recovery

m Rapid Repairs
The Clty of New York
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Climate Change Planning at DEP

2003 Columbia University/NASA GISS commissioned to
develop forecast scenarios for watershed region
2004 DEP initiates Climate Change Task Force
2008  Founding of Water Utility Climate Alliance (WUCA) R T—
Climate Change Assessment and Action Plan released. _ REPORT 1
NYC Mayor’s Office kicks off citywide
Climate Change Adaptation Task Force
2009 DEP initiates Climate Change Integrated Modeling Project _
to quantify potential impacts of climate change on drinking water supply and quality
2011 DEP initiates 2 year study of Climate Change and Population Growth Effects on NYC

Sewer and Wastewater Systems
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Understanding Wastewater Impacts

> Initiated a comprehensive framework to quantify the

potential impacts of climate change-induced sea level
rise, coastal flooding and precipitation changes in City
wastewater infrastructure and harbor water quality

Potential future 1-in-100 yr flood y
zones for NYC using model-based _f

iiiiii

SLR projections

: 4

YA L
—— Major Roads and Highways Brom‘ng "“ N )
B FEMA Curren t

1-in-100 Year Flood Zon 3 3!‘,"'?
B 2020s 1-in-100 Year Floed Zon L :— i

(Wi 5" Sea Level Rise) / f§'

_ /& i

2050s 1-in-100 Year Flood Zone & L

(Wl 13" Sea Level Rise) f égf RH

2080s 1-in-100 Year Flood Zone ) Queens

(wf 23" Sea Level Rise) }*' ish'

£ o
PR Uee= H = :
March 2001,

Treated water-backup at
Hunts Paint WWTP

15



In-City Infrastructure Assessment: Phase |

Baseline & 2050s Scenarios
Rainfall, Sea Level, Storm Surge,
Temperature, & Population

Flushing
Bay/Creek
Watershed

Hunts Point
WWTP

: Increased CSO : :
Physical flooding Hydraulic flooding Proc%suselir;pacts Stre((ejtuftlaotc;dmg discharges Pumping Station

inundation
due to due to . . due to
environmental sewer capacity due to
storm surge back-up

capacity
change excedance storm surge
excedance
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Hunt Point WWTP Storm Surge Analysis

» Almost 2,000 assets reviewed
for Hunts Point WWTP

» Number of vulnerable, critical
assets increases with sea level
rise

o 586 critical assets are in
existing 100-year floodplain

 With 24" of sea level rise, an
additional 212 assets are at
risk

e With 29" of sea level rise,
~150 additional assets at
risk
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WWTP Adaptation Strategy Evaluation NVE

Strategy th!gg:/e Time to Implement
Empty sludge storage tanks in advance of a storm $ Immediate
Install water-tight doors and windows $ 5-10 years
Sandbag critical pathways $ Immediate
Build static barriers $$ 5-10 years
Elevate key infrastructure $$ 10-15 years
Install flood-proof equipment $$ 10-15 years
cquipment on-ste of nearby for food contol 3 Immediate
Use effluent pumping to overcome reductions in outfall capacity $$$ >15 years
Increase redundancy: Install more resilient redundant
infrastructure to hedge against infrastructure losses and $3$ 10-15 years
disruptions
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In-City Infrastructure Assessment: Phase || ~ N¥&

Expand the study area to locations affected by Hurricane Sandy and citywide
and develop database with DEP infrastructure elevations and critical flood
pathways

Conduct risk analysis of citywide infrastructure

Assess sensitivity of communities and sensitive areas affected by DEP
infrastructure

Recommendations for projects currently in facility planning or early design

Recommend long term and near-term targeted strategies to protect citywide
infrastructure
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Understanding Water Quality Impacts

» Completed an integrated modeling project: climate change impacts on

drinking water quality, supply, and demand

Sept 1999: turbid water

£ overwhelms Ashokan
3 | dividing weir following
1% Hurricane Floyd




Sustainable Drinking Water Management

» Continue maintaining DEP’s Filtration Avoidance
Determination:

« Land Acquisition

 Land Management

« Partnership Programs

e Streams, Farms and
Forestry Programs

* Flexible Flow
Management Program

» System interconnections

» Gravity Fed
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Sustainable Drinking Water Management

Distribution Management:
» Automated meter reading
» Enhanced water conservation

» Leak Detection
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Sustainable Stormwater Management

SUSTAINABLE

MANAGEME S
PLAN 2008

A GREENER, GREATER NEW YD

NYC GREEN INFRASTRUCTURE PLAN

A SUSTAINABLE STRATEGY FOR CLEAN WATERWAYS

WREDIVC Nve

Build cost-effective grey
infrastructure

Optimize the existing
wastewater system

Control runoff from 10% of
Impervious surfaces through
green infrastructure and other
source controls

Institutionalize adaptive
management, model impacts,
measure CSOs, and monitor
water quality

Sustain stakeholder
engagement

23



ST B e iy
T SR e - -

Sust

ainable Stormwater Management

adis

Bioswales




Potential future 1-in-100 yr
flood zones for Jamaica
Bay using rapid ice melt
model-based SLR
projections

Queens

Brooklyn

Nap Authors: K. Grady. A. Marcko, L Patrick. W, Soledki. November 2002
For more information, contact: info@ounysustainablecities. org

Major Roads and Highways

I 2020s 1-in-100 Year Flood Zone
(wl 9" Sea Level Rise)

FEMA Current
20508 1-in-100 Year Flood Zone 1-in-100 Year Flood Zone
(wif 27" Sea Level Rise)

B 7 No Base Flood
X 4x, : 2080s 1-in-100 Year Flood Zone Zz Elevations Calculated
% {wf 53" Sea Level Rise)

25



Climate Resilience Summary

» Adaptation can come in many forms:
* adjustments in operations and management
capital investments in infrastructure
policies that promote flexibility
recalibrating design standards
leveraging co-benefits and pursuing no-regrets strategies

Acceplable nsk
— StAlUS quo
— Satling inflaxible adaptation
standard wilh matigaton
Flexibla Adaptation Pathway
withiout miligation
Flexible Adaptation Pathway
with miligation

Source: New York City Panel
on Climate Change

Risk

=

Time (decades)

Monitor & Reassess!
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Thank Youl

http://www.nyc.gov/dep
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Climate Change Projections

BASELINE
2080s
1971-2000

Air Temperature? 55°F + 1.51t0 3°F + 310 5°F +4 1o 7.5°F
Precipitation® 46.51n +0to 5% +0to 10% + 510 10%
Sea Level Rise** NA +2to5in +7t012in +12t0231in
Rapid Ice-Melt NA +5t010in +1910291in + 4110551
Sea Level Rise
Number of Days Per Year
With Temperature Over 90°F 14 23to2d 29to 45 5710 64
1-in-100 Year Flood to once every once every once every once every
Reoccur, On Average® 100 years 65 to 85 years 35to 55 years 15 to 35 years

New York City Panel on Climate Change. Climate Risk Information. February 2009.
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