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Bottom Line Up Front 

Public Law 113-2, 
Disaster Relief 
Appropriations Act, 
2013 

Hurricane Sandy Oct. 29, 2012 
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Overview of Sandy Recovery Mission 
Responsibilities 
• Flood and storm damage risk reduction 
• Maintenance of federal navigation channels, harbors and 

waterways 

Results 
• Preserve coastal populations, property and infrastructure 
• Contribute to safe, reliable, efficient, and environmentally 

sustainable waterways for movement of commerce, national 
security needs, and recreation 

Research 
• Anticipate future scenarios 
• Identify solution sets 
• Contribute to knowledge sharing for a comprehensive, 

collaborative, synchronized approach to increased resilience to 
future extreme weather 
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Who’s Involved 

American 
Public 

USACE 
Congress 

President 

CEQ 

OMB 

NYDEC 

NJDEP 

Governors 

Mayors Private 
industry 

NGOs 

Academia 

FEMA 

HUD 

NOAA 

USFWS 

USGS 

From before Oct. 29, 2012, this has been 
a team effort to prepare for, respond to, 
and recover from Hurricane Sandy. 

5 



U.S. Army Corps of Engineers 
BUILDING STRONG® October 2013 

Agenda 

 Overview 
 Response 
 Recovery 
 Resilience 
 Risk reduction 

6 



U.S. Army Corps of Engineers 
BUILDING STRONG® October 2013 

Sandy’s Impacts 

 More than $50 billion in damage 
 Geographically widespread from Maine to 

Florida and west into Ohio 
 Approximately $351 million cost to execute 

FEMA mission requests to support Response 

Soon after the storm, USACE 
partnered with NOAA to develop 
Infrastructure Systems 
Rebuilding Principles to promote 
a unified strategy for each 
agency’s approach to activities 
associated with rebuilding and 
restoration efforts in the wake of 
Hurricane Sandy. 
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Hurricane Sandy Response Numbers 

Unwatered approximately 475 million gallons of saltwater 

Installed more than 
200 generators 

Removed more than 900,000 cubic yards 
of debris in New York City alone 

Provided more than  
9 million liters of bottled water 

15,000 trees down 
in New York City 

212,000 cubic feet of material collected with 

3 drift collection vessels in waterways 
around New York and New Jersey 

More than 
800 experts 
from around 
the Nation to 
support local 
Army Corps 
employees 

Emergency Operations Center operated nearly 
200 days on 24/7 operations to 

prepare and respond to the storm.  

Silver lining: Army Corps’ projects credited with an estimated  
$1.9 billion in damages prevented 
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Beaches: A Vital Resource 
 Beaches serve to reduce flood risk by absorbing wave energy and avoiding water overtopping 

dunes and flooding communities situated behind behind the beach. 
 Beaches are sacrificial in nature, which means they absorb the wave energy, but the trade-off is 

millions of gallons of salt water washing the sand into the ocean. A storm of Sandy’s magnitude is 
capable of completely wiping out a dune and leaving the resulting beach (berm) much narrower. 
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Did Army Corps Projects Hold Up? 

Performance Evaluation Report 
PL 113-2 provided $500,000 in Investigations 

allocation to complete a Performance Evaluation 
Report to evaluate the effectiveness of Army 
Corps projects during Hurricane Sandy and 
include recommendations for further 
improvements. 
 The PER currently is under final review and will 

be available at www.nad.usace.army.mil/Sandy 
when finalized. 
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North Atlantic Division Projects 
154 projects 

3 

13 
9 5 35 

49 

5 13 

21 

1 

25 projects 

85 projects 

27 projects 

17 studies 

Beach repair and restoration 
Repair of navigation channels and structures 
Construction of flood risk reduction projects 
Ongoing studies 
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NAD Projects and Studies – New England 
Count State Project 

1 CT Prospect Beach, West Haven beach 
restoration 

2 CT Woodmont Beach, Milford beach restoration 

3 CT Bridgeport Harbor breakwater repairs 

4 CT New Haven Harbor breakwater repairs and 
dredging 

5 CT Stamford Hurricane Barrier cable repairs 

6 CT Clinton Harbor dredging 

7 CT/RI Little Narragansett Bay dredging 

8 CT Guilford Harbor dredging 

9 CT Morris Cove, New Haven erosion and storm 
damage reduction 

Count State Project 

1 RI Misquamicut Beach, Westerly erosion control 
and beach berm 

2 RI Block Island Harbor of Refuge east 
backwater repair, wharf repair 

3 RI Point Judith Harbor of Refuge jetty, camp 
cronin, east shore arm repairs  

4 RI Sakonnet Harbor breakwater repairs 

5 RI Pawcatuck River and Rhode Island coastal 
investigation 

6 RI Pawcatuck River flood study 

Count State Project 

1 MA Green Harbor jetty repair 

2 MA New Bedford Fairhaven and Acushnet 
Hurricane Barrier unwater and repair 

3 MA Newburyport Harbor breakwater repairs 

4 MA Hyannis Harbor dredging 

5 MA Buttermilk Bay Channel dredging 

6 MA Falmouth Harbor dredging 

7 MA Cuttyhunk Harbor dredging 

8 MA Nantucket Harbor of Refuge breakwater 
repairs 

9 MA Menemsha Creek jetty repair 

10 MA Rockport Harbor jetty repair 

11 MA Cohasset Harbor dredging 

12 MA Coastal Areas, Marshfield erosion and 
storm damage reduction 

13 MA Nantasket Beach, Hull erosion and storm 
damage reduction 

Count State Project 

1 ME Wells Harbor dredging 

2 ME Scarborough River dredging 

3 ME Kennebunk River dredging 
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NAD Projects and Studies – New York 
State Project 

1 NY Fire Island Inlet to Montauk Point, West of 
Shinnecock Inlet (WOSI) beachfill 

2 NY Fire Island Inlet to Montauk Point (Westhampton) 
beachfill 

3 NY Fire Island Inlet and Shores West to Jones Inlet 
(Gilgo Beach) beachfill 

4 NY East Rockaway Inlet to Rockaway Inlet and Jamaica 
Bay beachfill 

5 NY Atlantic Coast of New York City, Rockaway Inlet 
(Coney Island) beachfill 

6 NY Oakwood Beach levee repair 

7 NY Bay Ridge and Red Hook Channel dredging 

8 NY Browns Creek dredging 

9 NY East Rockaway Inlet dredging 

10 NY Fire Island Inlet to Jones Inlet dredging 

11 NY Great Kills Harbor dredging 

12 NY Great South Bay dredging 

13 NY Hudson River Channel dredging 

14 NY Hudson River maintenance dredging 

15 NY Jamaica Bay dredging 

16 NY Jones Inlet dredging 

17 NY Lake Montauk Harbor dredging 

18 NY Long Island Intracoastal Waterway dredging 

19 NY Mattituck Harbor dredging 

State Project 

20 NY Moriches Inlet dredging 

21 NY New York Harbor, Drift Remove 

22 NY Sag Harbor breakwater rehabilitation 

23 NY Project Condition Survey 

24 NY Coney Island sea gate and erosion control 

25 NY 
Fire Island Inlet to Montauk Point (FIMP) - 
Westhampton Interim erosion control and hurricane 
protection 

26 NY Long Beach re-analysis of groin fields 

27 NY Montauk Point reformulation study 

28 NY Rockaway Beach storm damage reduction and 
nourishment 

29 NY Hashamomuck Cove streambank stabilization, 
navigation, flood damage reduction 

30 NY Jamaica Bay environmental restoration 

31 NY Lake Montauk feasibility study 

32 NY Bayville erosion and flood control 

33 NY Asharoken erosion and flood control 

34 NY Staten Island coastal storm damage reduction 

35 NY Island Park Beach erosion and hurricane protection 
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NAD Projects and Studies – New Jersey 
State Project 

1 NJ Raritan Bay and Sandy Hook 
Bay, (Keansburg) beachfill 

2 NJ 
Sandy Hook to Barnegat Inlet 
(Sea Bright to Manasquan) 
beachfill 

3 NJ Barnegat Inlet to Little Egg 
Harbor Inlet beachfill 

4 NJ Brigantine Island beachfill 

5 NJ Absecon Island beachfill 

6 NJ Great Egg Harbor/Peck Beach 
beachfill 

7 NJ Townsend Inlet to Cape May 
beachfill 

8 NJ Cape May to Lower Township 
beachfill 

9 NJ Cheesequake Creek dredging 

10 NJ New York and New Jersey 
Channels dredging 

11 NJ New York Harbor dredging 

12 NJ Newark Bay dredging 

13 NJ Raritan River to Arthur Kill 
dredging 

14 NJ Raritan River dredging 

15 NJ Sandy Hook Bay at Leonardo 
dredging 

16 NJ Shark River dredging 

17 NJ Shoal Harbor And Compton 
Creek dredging 

State Project 

18 NJ Shrewsbury River, Main 
Channel dredging 

19 NJ Keyport Harbor dredging 

20 NJ Project Condition Surveys 

21 NJ Barnegat Inlet dredging 

22 NJ Cold Spring Inlet dredging 

23 NJ Manasquan River dredging 

24 NJ New Jersey Intracoastal 
Waterway dredging 

25 NJ Salem River dredging 

26 NJ Absecon Inlet dredging 

27 NJ Project Condition Surveys 

28 NJ Toms River dredging 

29 NJ Minish Park flood risk 
mitigation 

30 NJ Passaic River Mainstem tidal 
and non-tidal re-evaluation 

31 NJ Port Monmouth flood risk  
mitigation 

32 NJ Union Beach flood risk  
mitigation 

33 NJ Sandy Hook to Barnegat Inlet 
flood risk mitigation 

34 NJ South River, Raritan flood risk 
mitigation 

State Project 

35 NJ 
Barnegat Inlet to Little Egg 
Harbor Inlet flood risk 
mitigation 

36 NJ Abescon Island flood risk 
mitigation 

37 NJ Oakwood Beach flood risk 
mitigation 

38 NJ Great Egg Harbor Inlet to 
Townsends Inlet 

39 NJ Manasquan Inlet to Barnegat 
Inlet 

40 NJ Rahway River Basin study 

41 NJ Highlands Storm Damage 
study 

42 NJ Leonardo study 

43 NJ Shrewsbury River study 

44 NJ Wreck Pond study 

45 NJ Alternative Long Term 
Nourishment study 

46 NJ Delaware River 
Comprehensive study 

47 NJ Hereford Inlet / Cape May 
Inlet study 

48 NJ Delaware River Dredged 
Material study 

49 NJ Seaside Park beach erosion 
and storm damage reduction 

15 



U.S. Army Corps of Engineers 
BUILDING STRONG® October 2013 

NAD Projects and Studies – Mid-Atlantic 
State Project 

1 VA Virginia Beach storm damage risk reduction 

2 VA Sandbridge Beach beachfill 

3 VA Little Wicomico River dredging 

4 VA Cape Charles City dredging 

5 VA Chincoteague Inlet dredging 

6 VA Norfolk Harbor Channel dredging 

7 VA Project Condition Surveys 

8 VA Rudee Inlet dredging 

9 VA Tangier Channel dredging 

10 VA Waterway Coast Of Virginia dredging 

11 VA Norfolk Harbor Craney Island revetment 

12 VA Tylers Beach dredging 

13 VA Bennett Creek dredging 

14 VA Onancock River dredging 

15 VA Starlings Harbor dredging 

16 VA Blackwater River dredging 

17 VA James River dredging 

18 VA Lynnhaven Inlet dredging 

19 VA Willoughby Spit, Norfolk berm and beachfill 

20 VA Pretty Lake flood damage reduction 

21 VA Hague flood damage reduction 

Count State Project 

1 MD Atlantic Coast of Maryland (Rehab) 
shoreline and dunes 

2 MD Dredge Baltimore Harbor to 50 feet 

3 MD Ocean City Harbor & Inlet dredging 

4 MD Wicomico River dredging 

5 MD Jane’s Island, Somerset County beach 
erosion and storm damage risk reduction 

Count State Project 
1 DE Roosevelt Inlet to Lewes 

2 DE Rehoboth to Dewey 

3 DE Fenwick Island 

4 DE Delaware Coast Protection 

5 DE Bethany/South Bethany 

6 DE Delaware River, Philadelphia to Sea 

7 DE Indian River Inlet and Bay 

8 DE/MD Intracoastal Waterway, Delaware to 
Cheasapeake Bay 

9 DE Wilmington Harbor 

10 DE Project Condition Surveys 

11 DE Broadkill Beach 

12 DE Delaware River Dredged Material Utilization 

13 DE Pennsylvania Ave. Improvement, Bethany 
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North Atlantic Division Sandy Recovery Budget 

For every dollar the federal government spends on flood 
mitigation, it saves an average of $4 in disaster relief after the 
next devastating storm. – Multihazard Mitigation Council, 2005 

Damages prevented (Later) 

Flood mitigation (Now) 

$15.4 billion 

$3.9 billion 

76% 

14% 

9% 

1% 0% 

Construction of flood risk reduction projects 
Beach repair and restoration 
Repair of navigation channels and structures 
Investigations and studies 
General expenses 
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For every dollar the federal government spends on flood 
mitigation, it saves an average of $4 in disaster relief after the 
next devastating storm. – Multihazard Mitigation Council, 2005 

Damages prevented (Later) 

Flood mitigation (Now) 

$15.4 billion 

$3.9 billion 
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USACE Hurricane Sandy Recovery Budget 
(After Sequestration) 

19% 

15% 

65% 

1% 0% 

Beach repair and restoration 

Repair of navigation channels and structures 

Construction of flood risk reduction projects 

Investigations and studies 

General expenses 

http://c.ymcdn.com/sites/www.nibs.org/resource/resmgr/MMC/hms_vol1.pdfhttp:/c.ymcdn.com/sites/www.nibs.org/resource/resmgr/MMC/hms_vol1.pdf
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Sandy Near-Term Coastal Restoration 

Total estimated  

26 million  
cubic yards of sand; 
enough to fill the  
Empire State Building  
19 times 

31,000 miles 
of coastline 

More than 40% of sand 
placed in 8 months 
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Program Timeline 

Near-term coastal 
restoration begins 

February 2013 

Hurricane Sandy 
landfall 

Oct. 29, 2012 

Construction of 
authorized flood risk 
reduction projects 

begins  
early 2014 

Near-term coastal 
restoration complete 

late 2014 

Disaster Relief 
Appropriations Act 

signed 
Jan. 29, 2013 

Feasibility studies 
for 17 projects begin 

early 2014 

Comprehensive 
Study due to 

Congress  
January 2015 

Roughly half of flood 
risk reduction 

projects complete by 
mid-2015 

2012 2013 2014 2015 
Late Early Mid Late Early Mid Late Early Mid Late 

Program 90% complete by 2020 

Restoration of 
navigation channels 

and structures 
complete early 2015 

Restoration of 
navigation channels 

and structures 
begins March 2013 
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Comprehensive Study 

Study Area Map 

The North Atlantic Coast 
Comprehensive Study (NACCS) 
is a collaborative effort, bringing 
together governmental, 
academic, and non-governmental 
experts in coastal planning, 
engineering and science to 
collaboratively develop a risk 
reduction framework for the 
31,000 miles of coastline within 
the North Atlantic Division that 
were affected by Hurricane 
Sandy. The study is authorized 
up to $20 million and will be 
submitted to Congress in 
January 2015. 
 
 
 
http://www.nad.usace.army.mil/CompStudy  
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Climate Change 
• There is increasing concern 

among the public and the 
scientific community about 
climate change.  

• The most important influences of 
climate change on Corps 
missions are changes in 
temperature; changes in 
precipitation quantity, intensity 
and form (snow vs. rain); and 
changes in sea levels, winds 
and wave patterns.  

http://youtu.be/39cBqY1sszY 

http://youtu.be/ipOcTpNl5rs 
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Sea-Level Rise 
• More than 8 million people live in areas at 

risk of coastal flooding. Along the U.S. 
Atlantic Coast alone, almost 60 percent of 
the land that is within a meter of sea level 
is planned for further development, with 
inadequate information on the potential 
rates and amount of sea level rise.  
 

• Range of rise varies on low end, 12 
inches and high end, 6 feet over a 100-
year period. 

 
• USACE contributed to the Sea Level Rise 

Tool for Sandy Recovery to create a set 
of map services to help communities, 
residents, and other stakeholders 
consider risks from future sea level rise in 
planning for reconstruction following 
Hurricane Sandy. 

NATIONAL GEOGRAPHIC 
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Sea-Level Rise 
• More than 8 million people live in areas at 

risk of coastal flooding. Along the U.S. 
Atlantic Coast alone, almost 60 percent of 
the land that is within a meter of sea level 
is planned for further development, with 
inadequate information on the potential 
rates and amount of sea level rise.  
 

• Range of rise varies on low end, 12 
inches and high end, 6 feet over a 100-
year period 

NATIONAL GEOGRAPHIC 
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12 inches is equivalent 
to the height of most 
wine bottles 6 feet is equivalent to the height of 

a beach umbrella 
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Risk Reduction Nature-Based Solution Sets 

27 

Dunes and Beaches  Vegetated Features  Oyster and Coral Reefs  Barrier Islands  Maritime Forests/Shrub 
Communities  

Benefits/Processes  
• Breaking of offshore 

waves  
• Attenuation of wave 

energy  
• Slow inland water 

transfer  

Benefits/Processes  
• Breaking of offshore waves  
• Attenuation of wave energy  
• Slow inland water transfer  
• Increased infiltration  

Benefits/Processes  
• Breaking of offshore waves  
• Attenuation of wave energy  
• Slow inland water transfer  

Benefits/Processes  
• Wave attenuation and/or 

dissipation  
• Sediment stabilization  

Benefits/Processes  
• Wave attenuation and/or 

dissipation  
• Shoreline erosion 

stabilization  
• Soil retention  

Performance Factors  
• Berm height and width  
• Beach slope  
• Sediment grain size and 

supply  
• Dune height, crest, and 

width  
• Presence of vegetation  

Performance Factors  
• Marsh, wetland, or SAV 

elevation and continuity  
• Vegetation type and density  

Performance Factors  
• Reef width, elevation, and 

roughness  

Performance Factors  
• Island elevation, length, and 

width  
• Land cover  
• Breach susceptibility  
• Proximity to mainland shore  

Performance Factors  
• Vegetation height and 

density  
• Forest dimension  
• Sediment composition  
• Platform elevation  
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Risk Reduction Structural Solution Sets 

Levees  Storm Surge Barriers  Seawalls and Revetments  Groins  Detached Breakwaters  

Benefits/Processes  
• Surge and wave 

attenuation and/or 
dissipation  

• Reduced flooding  
• Reduced risk for 

vulnerable areas  

Benefits/Processes  
• Surge and wave attenuation  
• Reduced salinity Intrusion  

Benefits/Processes 
• Reduced flooding  
• Reduced wave overtopping  
• Shoreline stabilization 

behind structure  

Benefits/Processes 
• Shoreline stabilization  

Benefits/Processes 
• Shoreline stabilization 

behind structure  
• Wave attenuation  

Performance Factors  
• Levee height, crest width, 

and slope  
• Wave height and period  
• Water level  

Performance Factors 
• Barrier height  
• Wave height  
• Wave period  
• Water level  

Performance Factors  
• Wave height  
• Wave period  
• Water level  
• Scour protection  

Performance Factors  
• Groin length, height, 

orientation, permeability, 
and spacing  

• Depth at seaward end  
• Wave height  
• Water level  
• Longshore transportation 

rates and distribution  

Performance Factors  
• Breakwater height and 

width  
• Breakwater permeability, 

proximity to shoreline, 
orientation, and spacing  
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Risk Reduction Non-Structural Solution Sets 

Floodplain Policy and 
Management  

Floodproofing and  
Impact Reduction  Flood Warning and Preparedness  Relocation  

Benefits/Processes  
• Improved and controlled 

floodplain development  
• Reduced opportunity for 

damages  
• Improved natural coast 

environment 

Benefits/Processes  
• Reduced opportunity for damages  
• Increased community resiliency  
• No increase in flood potential 

elsewhere 

Benefits/Processes  
• Reduced opportunity for damages  
• Increased community resiliency  
• Improved public awareness and 

responsibility 

Benefits/Processes  
• Reduced opportunity for 

damages  
• No increase in flood potential 

elsewhere  
• Improved natural coast 

environment 
Performance Factors 
• Wave height  
• Water level 
• Storm duration 
• Agency collaboration 

Performance Factors 
• Wave height  
• Water level 
• Storm duration 

Performance Factors 
• Wave height  
• Water level 
• Storm duration 

Performance Factors 
• Wave height  
• Water level 
• Storm duration 
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Reducing Risk 

Residents 

• Avoid purchasing property in flood-prone areas 
• Raise homes that already exist in flood-prone areas 
• Secure appropriate insurance coverage 
• Prepare for and follow evacuation orders 

State and Local 
Governments 

• Execute zoning and building codes for property development 
• Establish, promote and execute evacuation plans 
• Share cost with federal government to construct projects that reduce 

risk from storm damage 

Federal 
Government 

• Coordination of all federal entities to provide comprehensive storm 
damage risk reduction for coastal populations 

• Army Corps implements projects to absorb and disperse wave 
energy 

Despite every effort and abundant resources, there still is residual risk for the 
more than 50 percent of Americans who live in coastal regions.  
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How You Can Help 
Contractors 
Looking for contracting information? 
Please visit the Federal Business 
Opportunities website at www.fbo.gov 
and type in the following codes in the 
“Keyword/Solicitation#” search box to 
find contracting opportunities in your 
local area. We actively work to ensure 
small business participation in Sandy 
contracts, to the maximum extent 
practicable, in both prime and 
subcontracting opportunities. 
 
New York District - W912DS 
Philadelphia District - W912BU 
Baltimore District - W912DR 
Norfolk District - W91236 
New England District - W912WJ 

Partners 
• Our Sandy recovery cell includes 

experts in coastal engineering, 
emergency management, program 
management, procurement, real 
estate, public affairs, geographic 
information systems and many 
more. For more information or to 
speak with these experts, call 347-
370-4799. 
 

Public Information 
• We welcome input on Sandy 

recovery. To submit questions or 
comments, e-mail DLL-CENADO-
PA@usace.army.mil 
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Resources for Further Information 

www.facebook.com/HurricaneSandyCoastalRecovery www.nad.usace.army.mil/CompStudy www.twitter.com/ArmyCorpsNAD 

www.nad.usace.army.mil/Sandy Monthly commander’s update Monthly facts and figures 

http://www.facebook.com/HurricaneSandyCoastalRecovery
http://www.nad.usace.army.mil/CompStudy
http://www.twitter.com/ArmyCorpsNAD
http://www.nad.usace.army.mil/Sandy
http://www.nad.usace.army.mil/Sandy
http://www.nad.usace.army.mil/Sandy
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Key Points of Contact 

Brig. Gen. Kent Savre 
Commanding General 
USACE North Atlantic Division 
347-370-4500 
Kent.D.Savre@usace.army.mil 

Mr. David Leach 
Director, Programs Directorate 
USACE North Atlantic Division 
347-370-4629 
David.J.Leach@usace.army.mil 

Mr. Joseph Forcina 
Chief, Sandy Coastal Mgmt. Div. 
USACE North Atlantic Division 
347-370-4584 
Joseph.Forcina@usace.army.mil 

Mr. Joseph Vietri 
Chief Planning and Policy/ 
Director National Planning Center 
for Coastal and Storm Damage 
USACE North Atlantic Division 
347-370-4570 
Joseph.R.Vietri@usace.army.mil 
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New York District  
917.790.8007  
cenan-pa@usace.army.mil  
 
Philadelphia District  
215.656.6515  
philly@usace.army.mil  
 
Baltimore District  
410.962.2809 
cenab-pa@usace.army.mil  
 
 

New England District  
978.318.8238  
cenae-pa@usace.army.mil  
 
Norfolk District  
757.201.7673  
cenao-pa@usace.army.mil  
 
Institute for Water Resources  
703.428.8015  
 
 
 

Engineer Research & Development Center  
601.634.3188  
erdcpublicaffairs@usace.army.mil  
 
National Planning Center of Expertise for 
Coastal Storm Risk Reduction  
347.370.4550  
PCXCSDR@usace.army.mil 

For more information about projects in your area, contact our nearest Corps office or centers of expertise 
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Conclusion 
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Long Beach Island, NJ Atlantic City, NJ 

Rockaway Beach, NY Coney Island, NY 
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Conclusion and Discussion 

With Project  

30 miles apart in New Jersey 

Without Project  
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