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o OVERVIEW: ORIGIN

developed into a
tropical storm and
Intensified into a
hurricane as it moved
northward

originated from a
tropical wave in the
Caribbean Sea on

October 22, 2012

power outages: over 8
million people were left
without power as Sandy

knocked down power lines
and flooded substations

storm surge:
combination of high
winds and a full moon
along the coasts of New
Jersey and New York




Significant damage

to distribution
facilities due to

high winds.
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o OVERVIEW: IN

NJ

Significant damage
to distribution
facilities due to
high winds.

Significant damage to
distribution and transmission
facilities due to high winds
and flooding.
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Significant damage to |

distribution and transmission -~

facilities due to high winds, b
heavy snow and severe icing.
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October 22: a tropical depression formed

October 24: it strengthened and officially became a
Category 1 hurricane as it moved northeast

October 25: it had crossed over Jamaica, the
Dominican Republic, and Haiti

October 26: it had passed over Puerto Rico and Cuba
October 27: it weakened to a tropical depression once
reaching the Bahamas, but then it quickly
restrengthened into a Category 1 hurricane

October 30: the storm began to weaken as it moved
inland before finally the next day over Pennsylvania
October 31: it finally lost its defined center while
passing over northeastern Ohio

OVERVIEW: EFFECTED REGIONS
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e Sandy's winds extended
1,000 miles along the coast.

OVERVIEW: STATISTICS
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e |t caused at least $70 billion
In damages, making it among
the costliest storms in US.
history.
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e It killed 70 people Iin the
Caribbean and almost 150
people in the US.


https://www.nhc.noaa.gov/data/tcr/AL182012_Sandy.pdf
https://www.nhc.noaa.gov/data/tcr/AL182012_Sandy.pdf

OVERVIEW: STATISTICS

SANDY TRACK HISTORY

e There were more than 6.500 e Nearly 90.000 buildings were e At Its greatest extent, the
patients evacuated from left in the Inundation zone storm measured more than
hospitals and nursing homes. (more than 300.000 homes). 900 miles (about 1,450 km)

INn diameter.



B PRECAUTIONS: TRANSPORTATION

The storm was monitored prior to its arrival by
MTA (Metropolitan Transportation Authority), they
secured loose materials, inspected pump rooms
and pump trains

The MTA suspended all services before the
storm hit and took precautions to block off most
subway stations at risk of flooding
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PRECAUTIONS: TRANS RTATION

Staten Island Ferry service and Fast Fklver Ferry
service were both shut down \ .

Airlines operating in New York: canceled
numerous flights in anticipation of Hurriéane
Sandy (American Airlines;ydetBlue and Delta
canceled all flights in-and-eut of the area airports



10

B PRECAUTIONS: OTHEI

M Public schools were closed in New |

York City

NYSE officials closed physical

JHEENEORERSRE

trading floor and stock exchange ©

building, the courthouses in the
Southern District of New York were
also closed
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¥ DISASTER MANAGEMENT

A. HURRICANE SANDY RESCUE MISSIONS

B Evacuation with boats

B Search and rescue operations with helicopters

B Rescuing people from floodwaters using large trucks
B Bringing survivors up into helicopters using hoists

B Responding to storm-related fires and emergencies



© DISASTER MANAGEMENT

B. CLEANUP OF THE AFTERMATH ORHURRI N
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NIEHS (National Institute of Environ
NIEHS Superfund Worker Trainin {L_:
Training resources to support res,
Hurricane Sandy “ ;
Ensure high levels of worker
process
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)Timeline Assoclated with the Activities

As EARLY AS NOVEMBER 1 - - -

NOVEMBER 11, 2012 - - -

NOVEMBER 13, 2012 - - -

NOVEMBER 14, 2012 - - -

NOVEMBER 19, 2012 - - -

LATE NOVEMBER 2012 - - -

NOVEMBER 20, 2012 - - -
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Requests came into the Clearinghouse for hurricar

pbooklets. The booklet was quickly updated to
Include the hazards of working in cold weather.

Congressional demands for strong
OSHA enforcement.

New York City asbestos abatement
cleanup procedures issued for buildings
affected by the hurricane.

NIEHS grantees began requesting permission to
reprogram funds for Hurricane Sandy activity.

OSHA lets FEMA know of need to protect

clean-up workers and volunteers and
requests FEMA bring in NIEHS to train.

Grantees began deploying trainers (using
reprogrammed funds) to the area to assess
training needs in New York and New Jersey.

Deployments began around November 21, 2012.

NIEHS-OSHA conference call on
Hurricane Sandy efforts.

I Cleaning activities

2 Clean-up workers
and volunteers
(self response)



¥ DISASTER MANAGEMENT

C. DONATIONS FOR THE RECOVERY

lotal Expenses™’ "
IThrough September 30, 2017~ $314M (in thousands) . BOth domeStIC and
——— R international donations
Disaster Vehicles, Equipment Physical and Mental Health
and Warehousing Services - $8,047 3%
s (Self and global

Relief ltems — $32700. 10% indvidual Community Resilience reS pO nse)
Casework and $2.836, 1%
Assistance

$112,612

Housing and Community 30.4% Interagency Coordination . Hurricane Sandy relief

Assistance $48.471, 15% $5 505, 206

funds
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© DISASTER MANAGEMENT

D. DEVELOPING A REBUILDING STRATEGY

™ More than 69,000 residential units were
damaged

W Approximately $3 billion was allocated in
CDBG-DR (Community Development

Block Grant Disaster Recovery) funding /= ' S

to address the needs
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D. DEVELOPING A REBUILDING STRATEGY

¥ DISASTER MANAGEMENT

B New York City Housing Authority (NYCHA) recovery program

FEBRUARY | 2014
NYCHA's Recovery

and RHesilience

Department was Side V

created

OCTOBER | 2012

Superstorm Sandy
impacted NYC.

MARCH | 2015

Initial agreements for
over $3 billion in

funding for 33 NYCHA
developments

AUGUST | 2015

Construction begins
at Lower East

underway

DECEMBER | 2015
NYCHA gets access
to nearly $3 billion in
disaster recovery
funding

DECEMBER | 2016 2021

$201 million in major
Sandy construction

Construction is expected
to be completed by the
end of the year.

DECEMBER | 2017
$1.85B in contracts
awarded and
construction underway
at 27 developments




DISASTER MANAGEMENT

D. DEVELOPING A REBUILDING STRATEGY

Build It Back Single-Family Build It Back Multi-family

Households Repaired or
Reimbursed

12.759 19.699

Households Repaired, Reimbursed,
Assistance Program

ﬁ or Acquired
298 234

Households provided Rental NYCHA Buildings Repaired or

@ Assistance R Improved

NYCHA - Public Housing



WHAT WAS RIGHT/ WRONG? SANDY

Early Warning and Communication
Coordination and Collaboration
Search and Rescue Operations

Infrastructure Vulnerability



urricane Sandy

Az - =

Chicago=—
Toronto

| Tuesday 8:00 PM EDT
— 50 mph

EARLY WARNING AND
COMMUNICATION

Forecasters are warning of high winds
that could topple trees and damage
homes.

WHAT WAS RIGHT/ WRONG?

COORDINATION AND
COLLABORATION

Many of the volunteers are working people
from the working class neighborhoods
hardest hit by the storm. They have stepped
forward to assist their communities.



WHAT WAS RIGHT/ WRONG?

Helicopters, boats and large trucks were used for searching, rescuing

SEARCH AND and evacuating. Firefighters and volunteers took role in rescuing.
RESCUE Boats were not durable enough to carry many people. Therefore,
OPERATIONS searching and rescuing operations were considerably slow.

It was found that while some infrastructure like flood walls was out-of- INFRASTRUCTURE
date, the city also did not have sufficient plans in place to deal with the VULNERABILITY

disaster.



LESSONS LEARNED

Even if you aren't told to leave, "stay indoors and avoid the calmed
'‘eye of the storm' that can pass quickly, leaving you outside at risk’.

The importance of robust, rebuilding their outdated infrastructure




LESSONS LEARNED

B The need for effective emergency preparedness

B  The role of community resilience

The importance of communication and coordination




REFERENCES

o https://www.nytimes.com/2022/10/28/nyregion/hurricane-sandy-timeline.html

e https://archive.md/20130130063509/http://www.nyl.com/content/top_stories/171503/transi
t-systems--schools-plan-closings-ahead-of-sandy-s-arrival#selection-1701.0-17/01.72

e https://www.cbsnews.com/pictures/hurricane-sandy-rescue-missions/5/

o https://www.redcross.org/about-us/our-work/disaster-relief/hurricane-relief/sandy-
response.html

o https://www.nyc.gov/content/sandytracker/pages/housing

e https://theweek.com/articles/470949/how-stay-safe-during-hurricane-sandy-7-tips.

e https://www.nerc.com/pa/rrm/ea/Oct2012HurricanSandyEvntAnlyssRprtDL/Hurricane Sand

y_EAR 20140312 Final.pdf



https://www.britannica.com/place/Hoboken
https://www.britannica.com/place/Hoboken
https://www.britannica.com/place/Hoboken
https://www.britannica.com/place/Hoboken
https://www.britannica.com/place/Hoboken
https://www.britannica.com/place/Hoboken
https://www.britannica.com/place/Hoboken
https://www.britannica.com/place/Hoboken
https://www.britannica.com/place/Hoboken
https://www.britannica.com/place/Hoboken
https://www.britannica.com/place/Hoboken
https://www.britannica.com/place/Hoboken
https://www.britannica.com/place/Hoboken
https://www.britannica.com/place/Hoboken

REFERENCES

nttps://www.nationalgeographic.com/environment/article/hurricane-sandy
https://www.weather.gov/mfl/sandy
nttps://www.niehs.nih.gov/sites/default/files/health/assets/docs_f o/niehs_hurricane sandy
_response_report 508.pdf

https://www.weather.gov/okx/HurricaneSandy5Year
nttps://www.britannica.com/place/Hoboken
https://www.nyc.gov/html/sirr/downloads/pdf/final report/Ch_1 Sandylmpacts FINAL singl
es.pdf




THANK YOU FOR
LISTENING
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