Better
Buildings

U.S. DEPARTMENT OF ENERGY

Keeping the Lights On:
Stories from Housing
Providers on Disaster
Preparedness and
Recovery

Wednesday
11:15-12:30pm

U.S. DEPARTMENT OF

ENERGY



Panelists

= Speakers

= Joy Sinderbrand, New York City Housing Authority

= Laurie Schoeman, Enterprise Community Partners
= Judsen Bruzgul, ICF

= Moderators

= Kevin Bush, U.S. Department of Housing and Urban
Development
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HOUSING
AUTHORITY

RECOVERY TO
RESILIENCY

NYCHA’S SUPERSTORM SANDY
RECOVERY PROGRAM

Joy Sinderbrand
Vice President
Office of Recovery & Resilience
New York City Housing Authority
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OUR VISION FOR
NEXTGENERATION NYCHA

SAFE, CLEAN, AND CONNECTED COMMUNITIES



ABOUT NYCHA | NYCHA SERVES 1IN 12 NEW YORKERS

]
. RS eaLE . NYCHA n n
. ATLANTA 62 YEARS OLD OR OLDER UNDER 18 YEARS OLD
@ -
- ...
' WORKING AGE ADULTS)
, NYCHA'S POPULATION IS N
LARGER THAN LAS VEGAS, ATLANTA, =3
OR MIAM HouseioD
INCOME

*NUMBER SERVED BY NYCHA'S PUBLIC HOUSING AND SECTION 8 PROGRAMS
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ABOUT NYCHA | NYCHA’S HOUSING STOCK IS AGING

60% OF NYCHA'S BUILDING
ARE 50+ YEARS OLD

o

pevetorments  MADE UP OF 2,550 suioives

THAT CONSIST OF § 178,000 apssrvens
THE LARGEST DEVELOPMENT: A 26-BUILDING

CONTAINING OVER n 175 MILLION APARTMENT COMPLEX WITH 7,000 RESIDENTS

SQUARE FEET OF SPACE THE SMALLEST DEVELOPMENT: A SINGLE-STORY

SENIOR BUILDING WITH 13 RESIDENTS

OUR VISION FOR
NEXTGENERATION NYCHA
SAFE, CLEAN, AND CONNECTED COMMUNITIES
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ABOUT NYCHA | NEXT GENERATION NYCHA

FUND: Achieve short-term financial stability and diversify
funding for the long-term

O OPERATE: Operate as an efficient and effective landlord

®,

& (RE)BUILD: Rebuild, expand, and preserve public and
affordable housing stock

. ENGAGE: Connect residents to best-in-class social services
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RECOVERY AND RESILIENCE | SUPERSTORM SANDY

NEW YORK CITY OUR VISION FOR
HOUSING NEXTGENERATION NYCHA
AUTHORITY SAFE, CLEAN, AND CONNECTED COMMUNITIES



RECOVERY AND RESILIENCE | EXTREME WEATHER

$

|\.

’ . NEW
o J YORK CHANCE THAT AN EVENT WILL CAUSE
Line0 AT LEAST $15 BILLION IN
-in-100 ECONOMIC LOSSES FROM STORM
140 SURGE IN ANY GIVEN YEAR
in180 ACCORDING TO INSURANCE MODELS

1-in-220

CURRENT
2030
2070
2100
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RECOVERY AND RESILIENCE | PROGRAM PORTFOLIO
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PROGRAM SCOPE | MAJOR ELEMENTS

A N\
BUILDING REINFORCEMENT

RESILIENCE
$1.3B

-
p

N\

RECOVERY

$1.7B SURGE PROTECTION

; <
INFRASTRUCTURE UPGRADES
GENERATORS
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AUTHORITY SAFE, CLEAN, AND CONNECTED COMMUNITIES



RECOVERY AND RESILIENCE | BUILDING REINFORCEMENT

WET FLOOD PROOFING - PASSIVE DRY FLOOD PROOFING — MAANUAL AND PASSIVE
e ALLOWING WATER TO ENTER AND RETREAT FROM A * PREVENTING WATER FROM ENTERING A STRUCTURE
STRUCTURE

STRUCTURAL REINFORCEMENT - PASSIVE

® PHYSICAL REINFORCEMENT AND WATERPROOFING ELEMENTS
ON THE FACADE OF A BUILDING
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PROTECTING PEOPLE & PROPERTY | SURGE PROTECTION
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PROTECTING PEOPLE & PROPERTY | INFRASTRUCTURE UPGRADES
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PROTECTING PEOPLE & PROPERTY | INNOVATIVE DESIGN
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CASE STUDY | CONEY ISLAND HOUSES
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CASE STUDY | CONEY ISLAND HOUSES

PAFEING FOR 84 CARS
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CASE STUDY | CONEY ISLAND HOUSES
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CASE STUDY | CONEY ISLAND HOUSES
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CASE STUDY | CONEY ISLAND HOUSES
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CASE STUDY | CONEY ISLAND HOUSES
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CASE STUDY | CONEY ISLAND HOUSES
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ENTRANCE WITH FLOOD BARRIERS
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ENTRANCE WITHOUT FLOOD BARRIERS
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PROTECTING PEOPLE & PROPERTY | PROGRAM STATUS

Interactive Sandy Transparency Map NYCHA Sandy Recov

Project Completed Project In Design Project In Procurement Project In Construction

Yonkers

o Tenafly New Project Completed
Rochelle Bayville e Complete
Centre
rm.-und Park Englewoad Island .
Pelham Manar i e Project Phase
Bogota Englewood )
Garfield g el 7 Design
Athenia H e Gl Cave Upper Brookville
= Sands Procurement
Fort city Paint .
gl teg Q e Clev gl Construction
Port 0ld Brookville
Bronx Washington Syosset
Nutley Locust Kings
8 Faint Point Greenvale Loist Grove  S2ndy-impacted
arlem = Development
Belleville North PR D
Bergen old
Westhury Pl
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Kearn Flust 5
y ushing Hicksville Old Bethpage Wyandeinch
Oakland Gardens Mineola
Morth Mew

Harrison Hyde Park BEipaoe North

. Balylon
Floral Park Levittown
South Farmingdale
New
Elmont Hempstead
West Babylon
9 Horth Valley
Stream
Bayonne Valley Stream Freeport
Hamilton Beach
Staten Island Canarsie WES e Oceanside
Bay
Flatlands @od ol Gilgo Beach

Aél:an[t‘:( Lon Lookaut
Seasicle e
Seay
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PROTECTING PEOPLE & PROPERTY | THE PROGRAM IN CONTEXT

NYCHA:
Capital

Investment

Program

NYCHA:
Maintenance
& Operation

Tralning

Office of
Emergency

Management:
NYC Policy
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INITIATIVE



ENTERPRISE’S MISSION

To create opportunity for low- and
moderate-income people through
affordable housing in diverse, thriving
communities.

Capital. Solutions. Policy.

Enterprise is a recognized We work with local partners Enterprise is a crucial voice
leader in socially driven fo test and scale new for America’s low-income
capital investment, having solutions to some of the communities with a sirong
delivered more than most pressing housing and presence in Washington,
$23.4 billion 1o low-income economic problems facing D.C., and city halls across
communities across the U.S. low-income communities. the country.







Across the nation, heatwaves, droughts and floods are
becoming more frequent and severe, increasing risks to
people, homes and infrastructure. Between 2011 and
2013, the U.S. experienced 32 weather events that each
caused at least one billion dollars in damages, and two-
thirds of counties nationwide had presidentially
declared disasters.




Resilience is the capacity for
households, communities, and
regions to adapt to changing
conditions and to maintain and
regain functionality in the face
of stress or disturbance.



Vision for a Resilient Nation

resilient infrastructure that is sensitive to the
community’s cultural needs and adopt emergency

communities themselves and are engaged in planning
resilient homes and communities that are able to

and supported through publlc policies and fundmg
that protect vulnerable communities and promote




Building on a Strong Foundation-Our
Work on the Ground




Capital



READY TO RESPOND

Strategies for Multifamily
Building Resilience

READY TO RESPOND DISASTER

Overview: Why Yd
be Ready to Respo

Disaster Pﬂepurtdneu
for Affordable
Housing Organizations
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Disaster Preparedness
for Affordable
Housing Brganizations

e T——

- | T |
CHcama== E Came
e KT T

- GREEN™ -« :
COMMUNITIE&_

CRITERIA - ¢

L.-“

[ ¥

"'-=

Solutions



Multifamily Flood Insurance Affordability Study

Final Report
April 2016

Faman [

FEMA Assistance Analysis

ﬂ 527,327
The PFICB Of {4 290,431 :;;'.::_Z;'
Resllience: Py -
Can Multifami e Ssssss====
HouSING AffOrCy S - sz
to Adapt? . :




Strategies for Multifamily
Building Resilience

Corlears
HookiPark,




Protection

Strategies that reduce a facility’s
vu|nerubili|‘y to extreme weather







Adaptation

Strategies that improve a facility’s ability to

adapt with changing climate conditions










Community

Strategies that encourage changes
in behavior to enhance resilience




334 east 8th street



New Orleans,






Laurie Schoeman
Program Director- National Resilience
Initiative

Phone: 212-284-7156
Ischoeman@enterprisecommunity.org

Contact
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Climate Resilience In
Context

Examples from work with utilities and
communities to support local
resilience
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RESILIENCE IN A CHANGING ENVIRONMENT

Preparedness, Response, Recovery

Recovery (short
and intermediate)

/D
PREPAREDNESS = IMPLEMENTATION ONGOING RESILIENCE
a

)




RESILIENCE IN A CHANGING ENVIRONMENT

The Disaster-Adaptation Cycle

Strategic )/

i Event
Planning
& Prep Preparedness
|
Post-Disaster Disaster
Reconstruction ,  Reésponse

_-;\ J’/

ICF



Managing Through Change to Build

Resilience

Extreme weather events—coastal storms, heat waves, etc.—are changing in
frequency and intensity, challenging traditional risk management

Transformation to adapt to a “new normal” is more than incremental change and
needs long lead times

Unexpectedly rapid change—frequent coastal flooding, permanent drought, etc.—
can lead to threshold surprises

Risk

L

Rapid change Lack of risk
beyond key managemen
thresholds

Time

52






RESILIENCE IN A CHANGING ENVIRONMENT

Planning for All Hazards

0 Natural catastrophes

Biodnersity loss and
ecosystem collapee
|
|
@ IR
g ; l \Water crises
Failure of climate-change ] 7 A
mitigation and adaptation V4 |
- i r s / y. J,r" \
Failurs of critical b AN
e g e _
# N Failure of urban planning
J/‘. : ."III. ‘|| LA ,
” / A
N PA) W ’ e
State collapsa orcrigis "/ A !_a!ge—scale == /
! | involuntary migration
Advarse mmmumues of 4 / \ mmp ||-mm:
‘technological adwmues / \ A i \\ .
Ve y
/ FE.IJEJ of l‘k)na]
\\ !ntara‘tata contiict - |~/  Falure "9 90""'“9““9
Vs / \\\\ ..'/
f 7 | J \“\\ i
‘./ [ £ ‘ xS
Weapons o MAass Gastructon
\ fo Unemploymeant or
LY N underemployment

Al
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Figure Source: World Economic Forum 2016

licit trade
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Failure of financial mechanism
or institution



RESILIENCE IN A CHANGING ENVIRONMENT l-

Disruption of Critical Infrastructure
Systems Will Have Important Indirect
Impacts

= For example, disruption to
electricity can cause:

Government )
Chemical

——» Industry

Agriculture
- Displacement Government
: Regulation Water ﬂEconomic
= Economic Losses ‘ gnon Def%réss% Ind:
I Food
= Public Health Impacts | Postal K Ky
= Long-Distance Supply Chai Shipgig / -B -~ esourffi
. . anking
Disruptions Transportatlon—-" Fuel Electnc - ot Emergency
= Fuel Shortages !L )m\/’
Public Hea th
Governm
Telecomm Services

l’/ "

/ICF Figure Source: Wilbanks, et al. 2012 55
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CASE STU.DY:.RESILIENCE IN PHILADELPHIA: . . l-
Resilience Planning in The City of
Philadelphia

= Why Climate Change Matters to

Philadelphia

= Sea Level Rise, Storm Flooding, and Extreme
GROWING STRONGER: Heat

= Potential costs of climate change
TOWARD A * Reducing the Risks
CLIMATE-READY = Existing resilience efforts
PHILADELPHIA = Early implementation opportunities

= Interdependencies and opportunities for
collaboration—system based strategies

wunwwoes — m Capital Planning

Sustainability and |CF International

NOVEMBER 2015
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CASE STUDY: RESILIENCE IN PHILADELPHIA l-

Collaboration: Every Department!

Phitadelphia o . PHILADELPHIA
E C Q LADEL A PARKS &
MAYOR'S OFFICE OF RECREATION

Water Departrment SUSTAINABILITY

“ I Office of the Director of
— Finance

Driving growth 1o every corner of Philadelphia

> =

MOTU: Mayors Office of Transportation and Utilities

INTERNATIONAL AIRPORT

www.phl.org

Lawt Dzoaromnzne
Al
ZICF 58



CASE STUDY: RESILIENCE IN PHILADELPHIA l-
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CASE STUDY: RESILIENCE IN PHILADELPHIA Does the facility house people (i.e., do people need to be comfortable

inside the building for hours at a time)?

Integrate Risk
Screening into
Existing Processes e ety

historical artifacts, perishable goods)?

DISCI’ete PI’OjeCt, EXlStlng What is the expected lifetime of the

Asset/Retrofit Proposed fadlty?

= Does the facility house people, or e
contents that are climate or o stherespantotalan _ needed.
temperature sensitive? cton HVAC system?

= What is the lifetime of the facility?
= |s there a plan to install an HVAC

: . Are you sure that an
system? e e e
- If needed: iee roeior: [l
= Reduce building thermal load e et e clements) T T
= Increase HVAC reliability - increase the reliabiityof AL

. Monitor temperatures and century)?
re-evaluate HVAC capacity
needs upon replacement.

= Monitor temperatures over time

Figure Source: Growing Stronger: Toward a Climate-Ready Philadelphia 2015

\l / N_o
—-— — action
/ICF needed.
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CASE STUDY: RESILIENCE IN PHILADELPHIA

Consider System-Level Impacts and
Resilience Measures

EXPOSLRE OF OEM’'S DESIGHATED EVACUATION ROUTES

B TROFEETOF SERLEVELRISE

W WO FEET OF SEA LTVELWISE ARD
CATEGHAY | SFORN

| ENROIIRTION B CHTES, EXROSED

& TROERET O § R LFEL A r5E ARG
CATEGORY Y BR0AN

®  TWOFEEF D SER LEWELSI5E
®  NOR-POED BOUTES

I : B, S0, Lkl lrwieg, Wb pinDL 50T MarE M g
\ / e —m— rariciiney, el He U o oo Ty

ZICF W e —§77
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CASE STUDY: RESILIENCE IN THE SDG&E NATURAL GAS SYSTEM

Resilience Planning at San Diego Gas &

Electric

= Direct Partnership
between ICF and
SDG&E

= Multi-Hazard

= Coastal Hazards
Extreme Heat

Inland Flooding
Wildfire
Landslides\Mudslides

= Quantitative Modeling

= Expert and Stakeholder
Workshops

Al
ZICF

# Review Existing
Climate Change
Information

+ Coastal
Hazards

+ Adaptation
Measures

+ Affected
Assets

# Review Utility
Asset Adaptation
Measures

# Understand
Asset/Operation
Sensitivities

# Collect Data

+ Hazards
+ Resource
+  Assets
# Develop Hazard
Scenarios
+ Evaluate
current
conditions
+ Climate
change
considerations
+ Resolve
missing data
# Identify critical
assets
# Model Exposure

# Assess Direct

Consequences
+ Consider asset
and system
sensitivities
+ Consider
Adaptive
Capacity/Existi
ng Risk Control
Measures
# Assess Indirect
Consequences
+ Dependencies
+ Inter-
dependencies

# Rank Risks
+ Likelihood

+ {Consequence
# Develop
Adaptation
Measures
+ Measure
attribute list
# Evaluate
Measure

63




CASE STUDY: RESILIENCE IN THE SDG&E NATURAL GAS SYSTEM

Tiered Assessment Approaches Tailored

to Decl

Indirect cost
estimates

Asset
Replacement
Costs

Asset capacity

Storm Surge

Sea Level Rise

Land Elevation

Rapid screening analysis

Az
ZICF

sion Needs

Regional VOLL estimates from literature

Regional asset cost
estimates

Asset capacity estimates

Assume 100%

d Generic damage functions
amage

SLOSH storm surge modeling

SLR with local tide gauge adjustments

NED elevation Updated Lidar

—_

Local VOLL study

Local asset cost
estimates

Local asset capacities

Asset-specific
damage functions

Advanced storm
surge modeling on
top of SLR
projections

Exposure Vulnerability

f

Local GPS surveys

Resilience Solutions to Sea Level Rise. Department of Energy 2016

Direth and

Indirect Costs
of Impacts

s Detailed engineering-
level analysis

Figure Source: Climate Change and the Electricity Sector: Guide for Assessing Vulnerabilities and Developing

64



CASE STUDY: RESILIENCE IN THE SDG&E NATURAL GAS SYSTEM l-

Potential Exposure of Assets and
Operations

Key Asset Types

= Transmission Pipelines (high pressure) Legend

= Distribution Pipelines (low pressure) g::i:f'e'l";::a“""

= Natural Gas Power Plants om

= Compressor Stations (including pump o
components) 15m

= City Gate and Distribution Regulating e
Stations

= Storage Facilities
= Communications & IT Equipment

_ **All data are preliminary and produ&ed fQ" d_em(_)_n_stration purposes me ’

= Emergency Response
= Communications

= Demand Forecasts & Long-Range
Planning

ICF 65



CASE STUDY: RESILIENCE IN THE SDG&E NATURAL GAS SYSTEM

Direct and Indirect Impacts

= Potential damage to SDG&E owned/operated
infrastructure, for example:

= Coastal pipeline corrosion due to saltwater intrusion
= Direct damage from floating debris during inundation

= Permanent inundation of water levels beyond design
strength

= Electrical power outages impacting control systems
= Gas service disruptions

Consolidated Edison 2013

= Impacts on industrial, commercial, and residential
customers

= Potential downstream impacts to market prices
and local economy

66



CASE STUDY: RESILIENCE IN THE SDG&E NATURAL GAS SYSTEM

A Portfolio of Resilience Measures

= Consider multiple criteria, for

example:

= Robustness

= Effectiveness

= Reversibility and Flexibility
= Cost

= Co-Benefits

Rapidity

= Consider multiple metrics,
service life, and marginal return
on investment

Cost (SMM)--lllustrative

Effectiveness
x]

‘DcD

.+.
<
E + ) + =
~
@ b
9]
©
o
(99}
T
>
[¢)
@ @ 2
2
25 3 4 5 = E5S
Less affordable More affordable
$600.00 -
= Cost of Grid Resiliency Measures
——Qutage Cost
$500.00 Total Cost
$400.00
Least Total Cost
$300.00 - Resiliency Investment
$200.00 - l T
Customer outage cost
increases as reliability
$100.00 declines (i.e. as hours of
outage increases)
50.00 T
(o] 50 100 150 200 250 300 350 400
CR-90 (Hours)
Note: Outage Cost likely not linear and will vary by customer class.
67

Figure Source: Mihimester & Kumaraswamy 2014



SUMMARY .-

Lessons from Application

= The resilience of critical infrastructure contributes to the resilience of
the supported communities—and vice versa

= |Integrate climate resilience planning into existing processes and an all-
hazards approach

= Consider system-level impacts and resilience measures (even when
assessing asset-level vulnerability)

= Utilize maps and other tools to reach varied audiences, drawing on
readily available data (asset, climate, etc.) when possible

= Use cost-effective and tiered vulnerability assessment approaches
tailored to the specific decision needs

= Consider a portfolio of resilience measures and resilience criteria in
addition to traditional costs and benefits



THANK YOU

Judsen Bruzgul, PhD
Judsen.bruzgul@icf.com
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Thank You

Provide feedback on this
session In the new
Summit App!

Download the app to your
mobile device or go to
bbsummit.pathable.com
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