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Section 3.5:  COASTAL EROSION  
 

2014 SHMP Update 
 

Coastal erosion was considered within the Flood Profile and Risk Assessment in the 2011 
plan.  For the 2014 update, the information related to the hazard was extracted from the 
2011 plan and enhanced to be a stand-alone hazard section.  Related hazards addressed in 
separate profile and risk assessment sections include: hurricane, flooding, climate change 
and high wind. 
 
New information and data included in this update: 

 Characteristics 
 Location 
 Previous coastal erosion events and estimated losses 
 Maps illustrating critically eroding shorelines 
 Coastal management initiatives 
 Local plan impact and vulnerability information 

 
 Specific data sources and key documents are listed at the end of this section.   
 

 
3.5.1 Coastal Erosion Profile 
 
Coastal erosion topples 1,500 American waterfront homes a year at a cost of $530 million, 
and it's only going to get worse, according to FEMA's first nationwide erosion study (June 
2000).  Beaches along the Atlantic and Pacific Oceans, Gulf Coast and Great Lakes are 
disappearing at rates that range from 1 to 6 feet a year. 
 
Erosion and flooding are the primary coastal hazards that lead to the loss of lives or 
damage to property and infrastructure in developed coastal areas.  In New York State, 
approximately 85% of the State’s population lives in highly urbanized areas within 12% of 
the total land mass.  Certain sections of New York's coastline are especially vulnerable to 
coastal erosion through natural actions as well as human activities. In vulnerable areas, 
coastal erosion causes extensive damage to public and private property and to natural 
resources. This has resulted in significant economic losses to individuals, private 
businesses and the state's economy. Coastal erosion damage has necessitated large public 
expenditures to remove debris and ruined structures, renourish beaches and dunes and to 
replace essential public facilities and services. 
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Hazard Definition and Key Terms 

Coastal Erosion 
(including seiche) 

Coastal erosion- is a process whereby large storms; flooding; strong 
wave action; seiche; sea level rise; and human activities, such as 
inappropriate land use, alterations, and shore protection structures 
wear away the beaches, dunes and bluffs along the U.S. ocean and 
Great Lakes coastlines. Erosion undermines and often destroys homes, 
businesses, and public infrastructure and can have long-term 
economic and social consequences.  Similar in motion to a seesaw, a 
seiche is a standing wave in which the largest vertical oscillations are 
at each end of a body of water with very small oscillations at the 
"node," or center point, of the wave. Standing waves can form in any 
enclosed or semi-enclosed body of water, from a massive lake to a 
small pond and can cause flooding and erosion along the adjacent 
shorelines. 

 
Characteristics 
 
Erosion is the loss or displacement of land along the coastline due to the action of waves, 
currents, tides, wind-driven water, waterborne ice, or other impacts of storms or human-
caused actions.  Erosion can also be caused by the loss or displacement of land due to the 
runoff of surface waters or groundwater seepage and is often exacerbated by human-
caused actions.   
 
The dynamic cycle that can lead to erosion is a natural phenomenon that occurs over time.  
At the same time that wind and water are wearing away a shoreline, the process of 
accretion (the deposition of sediments) works to build it back up. When erosion rates 
exceed accretion rates, a landward retreat of the shoreline occurs.  Conversely, when 
erosion rates and accretion rates are equal, the shoreline is said to be ‘stable.’ 
 
Although natural events play an important role in shaping the present-day shoreline as a 
consequence of the resulting erosion and movement of sand,  human-caused actions can 
also impact the coastline as a result of increased development (buildings and 
infrastructure), and unpermitted coastal erosion control measures.    Because the focus of 
this plan is on natural hazards, threats to coastal erosion from human-caused events will 
not be further profiled or analyzed.   
 
Coastal erosion can occur along any type of shoreline and is primarily concerned with two 
forces of erosion. Along most ocean front locations, wind and water can combine to break 
down rocky shorelines into sand and then move the beach sand from one location to 
another.  Erosion, caused by high winds, heavy surf and tidal conditions can occur during a 
coastal storm, resulting in an often detrimental impact on the surrounding coastline.   In 
addition, decreased sediment supplies and sea level rise can contribute to coastal erosion.   
 
The management of coastal erosion hazard areas helps to protect coastal and inland habitat 
areas, natural resources, infrastructure, homes, businesses, and communities from wind 
and water erosion and storm-induced high water. 

http://coastalmanagement.noaa.gov/climate.html#climatefour
http://www.ehow.com/facts_7286196_coastal-erosion_.html
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Impacts from Hurricanes and other Coastal Storms 
 
Beaches, dunes and bluffs are a natural barrier between the ocean and inland communities, 
ecosystems and resources.  During a powerful hurricane, changes to beaches, dunes and 
bluffs can be significant, and the results are sometimes catastrophic.  Lives are lost, 
communities are destroyed, and millions of dollars are spent on rebuilding.  The U.S. 
Geological Survey (USGS) provides scientific support for mitigation planning through 
observations of beach, dune and bluff change and models of waves and storm surge in 
order to identify areas vulnerable to extreme coastal changes.  By identifying areas of the 
New York State coastline that are likely to experience extreme and devastating erosion 
during a hurricane, it is possible to determine risk levels associated with development in 
areas where the land shifts and moves with each land-falling storm.  
 
Decreased Sediment Supplies 
 
Coastal landforms such as bluffs are essential to maintaining a supply of sediment to 
beaches and dunes. Where engineered structures are used to stabilize shorelines, the 
natural process of erosion is interrupted, decreasing the amount of sediment available and 
causing erosion to adjacent areas. Under conditions of reduced sediment supply, the ability 
of natural protective features such as dunes and beaches to provide storm damage 
prevention and flood control benefits is continually reduced. A major challenge is to ensure 
that regional sediment supplies are managed effectively in ways that allow the beneficial 
storm damage prevention and flood control functions of natural protective features to 
continue— both for future projects and, where possible, existing coastal development. 
 
Storm-Induced High Water 
 
A coastal storm can occur any time of the year and at varying levels of severity.  Natural 
protective features, such as beaches, dunes and bluffs within coastal erosion hazard areas, 
provide buffering and protection to shorelands from erosion by absorbing the wave energy 
of open water.  Dunes and bluffs are especially effective against storm-induced high water 
and related wave action as a result of coastal storms, including hurricanes and nor’easters.  
(See Section 3.12 Hurricane (including Nor’easters) and Section 3.15 Severe Winter Storms 
for additional information.) 
 
Wave Action on Inland Waters/Seiche 
 
Erosion and property damage can occur as a result of wave action causing a surge of water 
to impact shorelines with great force on inland bodies of water as well.   This is generally 
due to a storm system with high winds occurring on a lake, called a “seiche”, which causes 
shoreline erosion and property damage.    
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Sea Level Rise 
 
Sea level rise has been identified as a direct result of climate change (addressed in the 2014 
plan update as a separate section); however, scientific evidence also substantiates the 
negative impact of sea level rise on the dynamic process that leads to coastal erosion.  The 
long-term effects of climate change and sea level rise have been extensively studied; and it 
is clear that increased sea levels attributed to climate change speed up the natural coastal 
processes that remove sand and vegetation from protective beaches, dunes and bluffs.  The 
erosion that results from sea level rise in turn leads to more intensive coastal impacts in 
future storm events.   
 
Sea level rise directly impacts the costs related to increasing coastal erosion.  Melting land 
ice and ocean heating makes water expand, which in turn causes the oceans to rise.  It rose 
about eight inches in the past century, requiring billions of dollars to fight damage-inducing 
erosion.  The recent rate of increase appears to have jumped to about one foot per century, 
and climate scientists believe the rate of increase will continue to increase.  Currently the 
conservative prediction is for a rise of about two or three feet by 2100, and possibly even 
six feet1. 
Additional information related to sea level rise is included in Section 3.4 Climate Change 
Hazard Section. 
 
Measuring Coastal Erosion 
 
Coastal erosion is measured as a rate of either linear retreat (feet of shoreline recession per 
year) or volumetric loss (cubic yards of eroded sediment per linear foot of shoreline 
frontage per year).  It is estimated that the average annual erosion rate (short-term) in the 
New England area is 0.3 meters per year. Uncertainties for these rates range from 0.06 to 
0.1 meters per year depending on the data sources used2.  
 
Location 
 
Erosion can impact all of New York’s coastal counties along the following bodies of water: 
 

 Lake Erie and the Niagara River 
 Lake Ontario and the St. Lawrence River 
 Atlantic Ocean and Long Island Sound 
 Hudson River south of the Federal dam in Troy 
 East River 
 Harlem River 
 Kill van Kull and Arthur Kill 

                                                           
1
 United Nations, International Panel on Climate Change (IPCC) Report; August 2013 

2 National Assessment of Shoreline Change: Historical Shoreline Change in New England and the Mid-Atlantic 
Coast; Cheryl J. Hapke, Emily A. Himmelstoss, Meredith G. Kratzmann, Jeffrey H. List, and E. Robert Thieler, 
revised, April 2012. 
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 All connecting water bodies, bays, harbors, shallows and wetlands 

 
The coastlines along Lake Erie and Lake Ontario, Long Island Sound, and the Atlantic Ocean 
coastline of New York City and Long Island are at risk of coastal erosion from natural and 
human activities and are regulated. These are the only areas currently mapped as Coastal 
Erosion Hazard Areas (CEHA) that require a permit under the Environmental Conservation 
Law, Article 34 for any regulated activity. These areas are regulated pursuant to 6 NYCRR 
Part 505.  The CEHA program seeks to conserve natural protective features such as 
beaches, dunes and bluffs, and to reduce development in the most vulnerable areas or 
areas that comprise these features. Where long term average annual erosion rates have 
been calculated to equal or exceed one foot per year, special Structural Hazard Areas have 
been defined and mapped that include restrictions on construction within a set-back zone 
equal to 40 times the average annual erosion rate landward of the natural protective 
feature area. 
 
Atlantic Coastline 
  

Multiple local jurisdictions along the Atlantic Coast are highly susceptible to coastal 
erosion, including New York City, where three distinct Coastal Erosion Hazard Areas 
(CEHA) are identified by the New York State Department of Environmental Conservation 
(DEC):  
 

 Brooklyn from the Verrazano Bridge south to the Queens borough line, including Coney 
Island 

 Queens from the Brooklyn borough line to the Nassau County line, including the Rockaways 

 The South Shore of Staten Island from the Verrazano Bridge south to Tottenville 
 

Long Island is especially vulnerable to erosion due to its surficial geology of unconsolidated 
sand and gravel and its location facing the ocean in direct opposition to the prevailing wind 
and water currents moving along the Atlantic Coast and Long Island Sound.  The DEC has 
mapped all of Long Island coastline as erosion hazard areas. 
 
The following counties along the Atlantic Ocean shoreline have been identified as CEHAs: 
 

 Portions of Kings, Queens and Richmond Counties in New York City 
 Nassau County 
 Suffolk County 

 
Great Lakes Shorelines 

 
Storm-induced shore erosion is also a major problem along the Great Lakes shorelines.  
Caused primarily by storm-induced wave action and associated long shore currents, the 
problem becomes critical when high lake levels submerge the beaches which protect 
adjoining upland areas that are highly erosion-prone.  Wave forces can then work directly 
on bluffs and dunes, resulting in rapid erosion.  New York State has more than 1000 miles 
of coastline bordering the Great Lakes and its connecting rivers.  Of these, some 200 miles 

http://www.dec.ny.gov/regs/4470.html
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along the south shore of Lake Ontario are subject to significant erosion and are therefore 
mapped as CEHAs.  Property damage caused by erosion of Great Lakes’ shoreline during 
high water periods has been estimated in the millions of dollars.  Lake Erie's historical high 
water levels were reached in the mid-1980's, a period which saw significant erosion and 
damage. 
 
The following counties along the Lake Erie and Lake Ontario shorelines have been 
identified as CEHAs: 
 

 Erie County 
 Chautauqua County 
 Niagara County 
 Orleans County 
 Monroe County 

 Wayne County 
 Cayuga County 
 Oswego County 
 Portions of Jefferson County 

 
Figure 3.5a illustrates the Coastal Erosion Hazard Areas (CEHAs), coastal areas of New 
York State at greatest risk of erosion. 3 
 

 
Source:  NYS Department of Environmental Conservation (DEC), September 2014  

                                                           
3 CEHA map provided by NYS DEC. 
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Within the CEHAs, DEC manages and regulates the following:  
 

 Natural Protective Features (NPF), such as the near shore, beaches, bluffs, primary dunes, 
and secondary dunes  
 

 Structural Hazard Areas (SHA), which include areas landward of the NPFs that have 
demonstrated a long-term average annual recession rate of one foot per year or greater  

 
CEHA maps depict both of the regulated areas which include the landward limit of the NPFs 
and SHAs, and indicate the recession rate in feet per year, where applicable.  NYS DEC, 
Division of Water, Coastal Erosion Management Section maintains CEHA maps for New 
York’s coastal areas.  Maps are to be updated every ten years, but are currently available 
only in hard-copy format.  For New York City, the CEHA boundary was drawn at the 
landward limit of the NPFs; there are no SHAs currently mapped in NYC. An update of the 
CEHA maps is underway to generate maps in an electronic format at the time of the 2014 
update of this plan.  The maps will be released prior to and included in the 2017 plan 
update.  Figure 3.5b is an example of current CEHA maps within a local jurisdiction’s plan. 
 
Figure 3.5b:  Example of CEHA Mapping, New York City Hazard Mitigation Plan 
 

 
Source:  New York City Hazard Mitigation Plan, March 2009 
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Previous Occurrences  
 
Because coastal erosion can be caused by multiple hazards, including coastal storms, 
hurricanes and nor’easters, previous occurrences of coastal erosion events are often 
included in disaster declarations for multi-hazard events.  Table 3.5a provides a listing of 
Presidential Disaster Declarations that include coastal erosion, and was developed for the 
2014 plan update using validated data from FEMA and the National Climatic Data Center.   
 

Table 3.5a displays historical and recent loss information for coastal erosion for the time 
frame of 1960 to 2012. Data is derived primarily from the Spatial Hazard Events and Loss 
Database for the United States (SHELDUS).   
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Table 3.5a:  Historical and Recent Coastal Events and Losses by Jurisdiction* 
 

Historical Record (1960-2012) Recent Record (2010-2012) 
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Albany 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Allegany 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Bronx 6 17 3 0 0 $714,286 $0 1 0 0 $0 $0 

Broome 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Cattaraugus 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Cayuga 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Chautauqua 8 13 4 0 0 $40,000 $0 3 0 0 $40,000 $0 

Chemung 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Chenango 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Clinton 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Columbia 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Cortland 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Delaware 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Dutchess 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Erie 13 7 7 0 0 $65,000 $0 6 0 0 $65,000 $0 

Essex 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Franklin 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Fulton 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Genesee 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Greene 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Hamilton 0 0 0 0 0 $0 $0 0 0 0 $0 $0 
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Historical Record (1960-2012) Recent Record (2010-2012) 
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Herkimer 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Jefferson 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Kings 8 13 4 2 2 $714,286 $0 1 0 0 $0 $0 

Lewis 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Livingston 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Madison 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Monroe 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Montgomery 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Nassau 25 4 13 14 6 $721,786 $0 3 3 0 $0 $0 

New York 10 10 5 0 0 $714,286 $0 3 0 0 $0 $0 

Niagara 2 52 1 0 0 $0 $0 0 0 0 $0 $0 

Oneida 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Onondaga 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Ontario 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Orange 2 52 1 0 0 $0 $0 0 0 0 $0 $0 

Orleans 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Oswego 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Otsego 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Putnam 2 52 1 0 0 $0 $0 0 0 0 $0 $0 

Queens 25 4 13 10 0 $714,286 $0 3 0 0 $0 $0 

Rensselaer 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Richmond 4 26 2 0 0 $714,286 $0 0 0 0 $0 $0 
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Historical Record (1960-2012) Recent Record (2010-2012) 
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Rockland 2 52 1 0 0 $0 $0 0 0 0 $0 $0 

Saratoga 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Schenectady 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Schoharie 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Schuyler 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Seneca 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

St Lawrence 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Steuben 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Suffolk 27 4 14 11 1 $49,322,786 $0 4 3 1 $31,000,000 $0 

Sullivan 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Tioga 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Tompkins 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Ulster 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Warren 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Washington 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Wayne 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Westchester 4 26 2 2 0 $0 $0 0 0 0 $0 $0 

Wyoming 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Yates 0 0 0 0 0 $0 $0 0 0 0 $0 $0 

Total  
  

71 40 11 $53,721,000 $0 24 6 1 $31,105,000 $0 

Source:  SHELDUS (*Costs related to Hurricane Sandy are distributed in comparative tables in the High Winds and Flood sections and are not included in the costs 
represented in this table.) 
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Figure 3.5c:  Illustrates Historical and Recent Coastal Events and Losses, by County (coastal erosion and seiche) 
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Major Erosion Events – Coastal and Inland 
 
In the last 30 years there have been many storms that have caused breaching of the barrier 
islands on Long Island’s south shore.  In January 1980, a breach was formed about 1,000 
feet east of Moriches Inlet.  In six months it grew to a width of 2,500 feet.  It was 
mechanically closed in October 1980. 
 
A string of storms starting with Hurricane Bob in 1991, the Halloween Nor’easter of 1991, 
the December 1992 Nor’easter and the March 1993 Nor’easter caused erosion to beach 
berms and dunes at various locations along the barrier islands and reduced their capacity 
to withstand future storms at critical locations.  The most severe case involved the creation 
of two breaches east of Moriches Inlet in the vicinity of Pikes Beach during the December 
1992 Nor’easter.  One of these breaches was repaired within one month from breach 
occurrence, but the other was not filled immediately.  It remained open for 10 months and 
in that time grew from 200-300 feet wide and 2-5 feet deep to 2,500 feet wide and 12- 20 
feet deep.  The growth of the breach led to the loss of numerous structures (over 100 
homes) and allowed for increased water levels (tidal and storm) in Moriches Bay, causing 
back-bay damage to the towns of East Moriches, Remsenburg and Mastic Beach.  During the 
March 1993 Nor’easter, residents along the mainland shoreline opposite the breach 
reported flood depths two feet greater than those caused by the December 1992 storm, 
which resulted in a Federal Disaster Declaration.  Additionally, the breach resulted in loss 
of navigation in the Intracoastal waterway and harm to the shellfish industry.  This breach 
was closed in October 1993 at a cost of $7,000,000 (1993 dollars). 
 
In 1993, there were at least two well-documented severe storm events occurring in the 
southeastern and central parts of the State causing severe erosion, heavy debris, and power 
failure.  The event that occurred in January 1993 primarily impacted Westchester and 
Suffolk Counties and caused erosion damage estimated at close to $4 million.  The Central 
New York event resulted in a less severe financial impact, almost $300,000, but given the 
rural nature of the area, the event was considered severe. 
 
Within recent years, there have been two seiche incidents on Lake Erie, the first occurring 
on December 20, 2000 when high winds at the eastern end of the lake caused the water to 
rise above five feet in a few hours.  High water levels, along with 10 to 14 foot waves caused 
shoreline erosion and local flooding. Evacuations were ordered at Hoover Beach, as the 
lake remained above flood stage for a few hours.  There were no injuries or fatalities 
caused by the event.  The second seiche on Lake Erie occurred on March 9, 2002. Winds 
above 50 knots on the lake caused wave levels to rise at the eastern end of the lake. The 
lake exceeded flood stage and peaked at over nine feet.   No injuries or fatalities occurred 
and evacuations were not ordered.  Damages from both events were more than $100,000. 
 
Major impacts to communities along the shorelines of Long Island, Staten Island and other 
locations of the New York City area have been the result of a number of storms with 
impacts that included coastal erosion between 2011 and 2013:   
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Hurricane Irene  
 
Hurricane Irene made landfall in North Carolina as a category 1 hurricane and caused 
widespread damage across a large portion of the eastern United States as it moved north-
northeastward, bringing significant effects from the Mid-Atlantic States through New 
England. The most severe impact of Irene in the northeastern United States was 
catastrophic inland flooding in New Jersey, Massachusetts and Vermont; however,  the 
center of Irene moved over Coney Island, Brooklyn, New York and then over Manhattan, 
New York City on August 28, 2011.   Atlantic beaches in Nassau County were also hard-hit 
by the storm.  Although the strongest winds at the time of Irene’s landfall occurred 
primarily well east of the center, twenty New York counties and New York City’s five 
boroughs were included in the Presidential Disaster Declaration for Public Assistance and 
Individuals Assistance due to the storms impacts. 
 
Hurricane4 Sandy 
 
Hurricane Sandy made landfall as a post-tropical cyclone near Brigantine, New Jersey on 
October 29, 2012, impacting areas of New York State with storm surge, high waves, and 
wind.  Sandy caused water levels to rise along the entire east coast of the United States with 
the highest storm surges and greatest inundation on land occurring in New Jersey, New 
York, and Connecticut, especially in and around the New York City metropolitan area. In 
many of these locations, especially along the coast of Staten Island and southward-facing 
shores of Brooklyn, Queens and Long Island, the surge was accompanied by powerful 
damaging waves. 
 
The highest measured storm surge in New York was 12.65 ft. above normal tide levels at 
Kings Point on the western end of Long Island Sound. A storm surge of 9.56 ft. above 
normal tide levels was reported on the northern side of Staten Island at Bergen Point West 
Reach, and 9.40 ft. was reported at the Battery on the southern tip of Manhattan5.  State 
parks and recreational facilities and associated infrastructure in vulnerable coastal areas 
suffered more than $3206 million in damages from Hurricane Sandy.  
 
Following Hurricane Sandy, DEC issued a General Permit for the coastal areas of Long 
Island, New York City, and the lower Hudson Valley to facilitate rebuilding. Approved 
projects included stabilizing existing functional dwellings, decks and walkways with 
temporary bracing and pilings; installing sandbags or sand cubes at the toe of damaged 
structures or eroded escarpments; re-grading eroded dunes; reconstruction existing 
functional of stairways; in-kind/in-place reconstruction of existing bulkheads and 
shoreline erosion structures that were functional before Hurricane Sandy; and repair or 

                                                           
4
  “Hurricane” is the official type of storm, as noted in Blake, Kimberlain, Berg, Cangialosi and Beven. Tropical 

Cyclone Report: Hurricane Sandy, National Hurricane Center, National Oceanic and Atmospheric Agency 
(NOAA), 2/12/13 
IIbid 
6 Ibid.  [The total amount of damages resulting from Hurricane Sandy in New York State are still being 
calculated.) 
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reconstruction of existing public roads, bridges, utilities and other public infrastructure.  
Total damage costs, which include coastal erosion, from Sandy were estimated at $75 
billion dollars7. 
 
Some of the most significant coastal erosion that resulted from Hurricane Sandy was found 
on Fire Island.  Figure 3.5d provides a visual record of coastal damage on the island. 
 
Figure 3.5d FIRE ISLAND Coastal Erosion Survey (USGS): A) Leveled beaches, scarped 
dunes; B) damaged homes in Davis Park; C) leveled dunes, overwash sheets by the 
lighthouse; D) breach at Old Inlet. 
 

 
Source: USGS 

 
The repetitive storms have taken a significant toll on the coastal areas of the state and have 
resulted in multiple renourishment projects.  One such project area is on Long Beach 
Island, Nassau County, located on the south shore of Long Island and consisting of 
approximately 7 of the 9 miles of oceanfront from Jones Inlet to East Rockaway Inlet.  The 
area has been subject to direct wave attack and flooding during major storms and 
hurricanes, causing damage to structures located along the barrier island.  The historical 

                                                           
7 National Weather Service (NWS), NOAA 
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low height and narrow width of the beach front has increased the potential for storm 
damage.  Nine storms have damaged the area between 1938 and 2012.   Hurricane Sandy, 
in October 2012, was credited with over $250 million dollars of damage to the area8.  The 
proposed project would provide coastal storm damage risk reduction to the highly 
developed communities in this area, based on recommended measures from the 1995 
Feasibility Study.    The project will consist of construction of a combination of protective 
measures including, a beach berm, dune system, groins and periodic re-nourishment of the 
restored beaches for 50 years9.  One hundred percent Federal funds are being used to 
analyze the sand borrow area and storm beach model effects, and update economic and 
environmental data to determine a final recommended plan of improvement, in 
cooperation with the DEC, City of Long Beach, Town of Hempstead and Nassau County.   
 
Between 1960 and 2012, coastal events led to three Major Disaster Declarations: 
 

 New York Coastal Storm, High Tides, Heavy Rain and Flooding (DR-794) – 
December 21, 1992 

o Counties: Nassau, New York, Rockland, Suffolk, Westchester 
 

 New York High Wind, Wave Action and Flooding ( DR-367) – March 21, 1973 
o Counties: Cayuga, Genesee, Jefferson, Monroe, Niagara, Orleans, Oswego, 

Wayne 
 

 New York Severe Storm, High Tides, Flood (DR-129) – March 16, 1962 
o Counties: [Not available] 

 
Probability of Future Events 
 
The ability to predict coastal impacts from hurricanes and other coastal storms is essential 
in successful mitigation planning.  Long-term coastal erosion is a continuous and dynamic 
process and is highly probable to occur in the future, impacting all coastal counties on the 
Atlantic Ocean as well as those with shorelines along the Great Lakes. 
 
Based on historical frequency, the counties with the highest probability for future 
occurrences are noted in Table 3.5b. 
  

                                                           
8
 This is an estimate only; additional costs may be identified as projects are developed and implemented. 

9 “Jones Inlet to East Rockaway Inlet (Long Beach)”, USACE Project Fact Sheet, Feb 2013 
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Table 3.5b:  Percentage Probability* of Future Occurrences (in any given year), by 
County 
 

County Future Probability (%) 
Suffolk 27 
Nassau 25 
Queens 25 
Erie 13 
New York  10 
Chautauqua 8 
Bronx 6 
Richmond 4 
Westchester 4 
Niagara 2 
Orange 2 
Putnam 2 
Rockland 2 
Kings 0 

Source: SHELDUS (* Future Probability equals the number 
of events divided by the number of years of record [52], 
expressed as a percentage.) 

 
Nassau County’s LHMP discusses the probability of occurrence in relation to the greatly 
varying long-term and short-term erosion rates.10  The plan states that, “There are no 
known, systematic attempts to monitor erosion rates along New York’s marine shoreline 
including Nassau County, except for the incorporation of accepted rates greater than one 
foot per year into the CEHA mapping.”  In addition, the plan states that long-term erosion is 
“on-going”, and is therefore 100% probable for specific locations within the CEHAs. 
 
Based on records of previous occurrences of coastal erosion related to hazard events 
(described in Table 3.5a), the counties with the lowest probability of future occurrences 
are Niagara (2%), Orange (2%), Putnam (2%), and Rockland (2%).  
 
There has been a dramatic increase in coastal erosion over the last two decades and this is 
expected to continue with the predicted increases in sea level rise  and storm frequency and 
severity increase related to climate change.   Rather than occurring over the same time 
scale with sea level rise, erosion of beaches and coastal bluffs is expected to occur in large 
bursts during storm events as a result of increased wave height and storm intensity.  
 
Suffolk County, one of the hardest hit counties in New York State in terms of coastal erosion 
includes a detailed account of the history, frequency, and probability for future events.  The 
Suffolk County LHMP describes the difficulty in accurately determining return periods: 
 

                                                           
10 Nassau County Multi-Jurisdictional Hazard Mitigation Plan (February 2007), p. 39-41 

http://centerforoceansolutions.org/impacts/ocean-warming/sea-level-rise/
http://centerforoceansolutions.org/climate/impacts/cumulative-impacts/storm-intensity/
http://centerforoceansolutions.org/climate/impacts/cumulative-impacts/storm-intensity/
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Detailed methods of determining return periods and frequencies of occurrence of 
coastal erosion are very difficult to determine due to limited information and the 
relatively short period of recorded data in most areas. The long-term patterns of 
coastal erosion are also difficult to detect because of substantial and rapid changes in 
coastlines in the short-term (that is, over days or weeks from storms and natural tidal 
processes). It is usually severe short-term erosion events, occurring either singly or 
cumulatively over a few years, that cause concern and lead to attempts to influence the 
natural processes.  Analysis of both long- and short-term shoreline changes are 
required to determine which is more reflective of the potential future shoreline 
configuration11. 

 
Because of these large events, scientific models predict that shoreline erosion may outpace 
sea level rise by 50 to 200 fold by the year 210012.  
 
Just prior to the landfall of Hurricane Sandy, the United States Geological Survey developed 
a predictive model of the Long Island coastline very likely to experience coastal change 
during Hurricane Sandy.  In the model, 93% of Long Island was projected to be impacted by 
dune erosion (collision), 12% overwash and 4% inundation. 
 
Building coastal erosion protection structures, either by private or public funds, are 
extremely costly projects. These structures often are only partially effective over time and 
may increase the erosion potential to adjacent or nearby properties. 
 
Challenges in Predicting Frequency of Coastal Erosion 
 
Storms are often categorized by return frequencies (e.g. 100 year storm, etc.).  There are 
several shortcomings related to trying to categorize erosion by return frequencies.  First, 
the historical record of storms is relatively short to accurately assess the true long-term 
frequency of long period events. Second, it is difficult to make an equitable comparison of 
events involving coastal erosion. Sea level rise changes the vulnerability such that storms of 
an average 100-year frequency may occur considerably more often, causing more effects 
including erosion. Third, coastal erosion impacts can vary significantly from one locality to 
another depending upon such factors as the effects of onshore wind component and 
incidence of wave activity to structural protective features such as jetties, groins and 
bulkheads.  In addition, the impact of a storm can be compounded if it has multiple severe 
dimensions (e.g. major coastal flooding in addition to high tides, such as in Hurricane 
Sandy; very heavy snow; and extreme winds). Finally, development along the coastline or 
in other vulnerable areas can significantly increase the impact of a storm, increasing the 
level of erosion.  Consequently, the same storm in 1993 might not have caused as much 
damage then as it would now with the increased coastal development and sea level rise. 

  

                                                           
11

 Suffolk County DMA 2000 Hazard Mitigation Plan (2008), p. 55. 
12 Center for Ocean Solutions 
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3.5.2 Assessing Vulnerability by Jurisdiction 
 
Each area of the coast of New York State is impacted differently by each type of coastal 
hazard and has varying vulnerabilities.  Many coastal areas of New York State are highly 
vulnerable to erosion due to the lack of storm protection and the erosion of supportive and 
protective natural features such as beaches, dunes and bluffs.   
 
The methodology used to analyze information from local plan risk assessments is described 
in Sections 3.1.4 and 3.1.5 of this plan.  
 
Review of 56 FEMA-approved Local Mitigation Plans reveals that two counties (Nassau and 
Suffolk) addressed coastal erosion as a hazard.  An explanation for the absence of this 
hazard in other local plans is that coastal hazards have sometimes been included within 
other hazard categories such as flood and coastal storms (hurricanes).  In addition, the  
DHSES Mitigation Section just recently released Hazard Mitigation Planning Standards 
(October 2012) that requires that local plans developed or updated after October 15, 2012 
now address this hazard if it poses a threat locally.   
 
Based on previous occurrences and severity, the following are the counties most vulnerable 
to coastal erosion (by historical frequency, property damage, and future probability): 
 

1. Suffolk County (Atlantic Ocean) 
2. Nassau County (Atlantic Ocean) 
3. New York City (Bronx, Kings, New York, Queens, and Richmond Counties (Atlantic 

Ocean) 
4. Erie County (Lake Erie) 
5. Chautauqua County (Lake Erie) 

 
The Suffolk County LHMP provides significant information related to the vulnerability of its 
communities and shorelines to coastal erosion.  DEC provides CEHAs areas have been 
mapped 
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Figure3.5e:  DEC Coastal Erosion Hazard Areas Line in the Town of Shelter Island 
 

 
Source: DEC 

 
Impacts to Vulnerability Assessments since the 2011 Plan 
 
The impacts of multiple storms – Hurricane Irene and Tropical Storm Lee in 2011, and 
Hurricane Sandy in October 2012 - provided an unprecedented opportunity to study 
coastal impacts from multiple tropical events and their resulting conditions, including 
coastal erosion.  Prior to the storms, dunes on New York’s southern shores were among the 
highest on the Atlantic coast, and as such during a Category 1 hurricane, only 9 percent of 
coastal areas were likely to overwash (Source: United States Geological Survey (USGS)).  
These high dunes were vulnerable to extreme erosion during a Category 1 hurricane, with 
76 percent of the dunes very likely to experience erosion.  This was especially documented 
from Hurricane Sandy, where protective sand dunes along barrier islands in New York 
were completely eroded in places increasing vulnerability to more extreme erosion during 
future storms.  (Source: USGS Report) 
 
Hurricane Sandy provided an opportunity for USGS to assess and model the potential 
impacts of the storm on coastline changes as the storm was approaching.  Elevated water 
levels and waves during tropical storms can lead to dramatic coastal change through 
erosion of beaches and dunes. USGS has developed a storm-impact scale that predicts the 
likelihood of coastal change by comparing modeled elevations of storm-induced water 
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levels to known elevations of coastal topography in order to define three coastal change 
regimes.  These regimes describe how the physical form of the beach and storm processes 
tend to interact, and the resulting modes of coastal change along beaches and dunes, which 
often serve as the “first line of defense” for many coasts exposed to tropical storms and 
hurricanes. 
 
Long Island was one of the shoreline sectors modeled.  “Collision” occurs when waves 
attack the base of dunes and cause dune-front erosion. Under higher surge or wave run-up 
conditions, waves can overtop dunes leading to “overwash” which can include dune 
erosion, landward dune migration, and overwash deposition on low, narrow islands. In 
extreme cases, such deposition can bury roads and parts of buildings. The most extreme 
coastal change regime is associated with “inundation”, where the elevation of storm surge 
plus wave setup exceeds the elevation of the primary dune or beach berm. Under these 
conditions the beach and dune can be severely eroded and low, narrow islands may be 
breached.  In the maps below, red colors indicate high probability while white indicates low 
probability.   
 
Figure 3.5f:  Probabilities of Coastal Erosion, Hurricane Sandy Model 
 

 
Source: USGS, October 2012 
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Coastal Erosion Impact Analysis –USGS Fire Island Survey  
 
Impacts from coastal erosion may affect the State’s population, property and infrastructure, 
environment, and economy.  In addition to potential increases in coastal flooding and wind 
damage, erosion can also lead to compromised environmentally-sensitive ecosystems. 
 
The USGS Survey serves as an appropriate model to study the impact of erosion on a 
specific site. Focusing on the coastal systems on Fire Island immediately prior to and 
following Hurricane Sandy, the survey identified that more than 54.4% of the island’s 
beaches and sand dunes were lost from the storm, weakening the island’s ability to 
withstand damage from future storms13.  In addition, Fire Island sustained millions of 
dollars in damages to sand dunes and beaches, boardwalks and visitor facilities during the 
storm.  Estimates from the U.S. Army Corps of Engineers for sand renourishment along will 
top $100 million.  Fire Island, a barrier island approximately five miles off the Atlantic 
shore of Long Island, lost beach volume because of Sandy, with most of the sand carried 
offshore by waves and storm surge, according to the study.  The survey was undertaken by 
scientists two days prior to the storm’s landfall and continued two days following impact 
and then once a month through June 2013.  The study reported that the storm removed so 
much sand that the elevation of the beach itself dramatically dropped.  In addition, the loss 
of shoreline changed the island’s shape by redistributing 14 percent of the sand further 
inland, resulting in some inland sections now being more resilient to future storms, while 
outlying areas are more vulnerable. 
 
Figure 3.5g shows water inundation on Fire Island as a result of Hurricane Sandy  

 
The outcome of the damage to 
Fire Island’s shoreline is that 
storm waves and water levels 
can now reach further into the 
island.   Although there are only 
an estimated 300 permanent 
residents, a seasonal population 
of more than 75,000 occupies 
multi-million dollar residences 
on the island. 
 
 
 
 

 

  

                                                           
13

 The Wall Street Journal article summarizing USGS Report, August 27, 2013 

Source:  Newsday  

http://www.newsday.com/long-island/towns/fire-island-sandy-photos-1.4182513
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Population 
 
New York State is the third largest state in the nation with over 19 million people.  The 
largest, most densely populated, and highly developed urban area in the country is New 
York City, which encompasses five boroughs and an estimated 1,850 miles of tidal 
shoreline14.    
 
While the state has designated Coastal Erosion Hazard Areas (CEHAs), the current mapping 
available as of the 2014 update does not allow GIS analysis to identify total population at 
risk to coastal erosion.  Population estimates for hurricane storm surge zones in New York 
State, as identified by Sea, Lake and Overland Surge Heights (SLOSH) models, provide the 
best data at this time to identify population that is potentially vulnerable to coastal erosion; 
however, while all residents within storm surge zones aren’t living close enough to a 
shoreline to be affected, there is some percentage of the population living within 
susceptible shoreline that may be impacted.   (See Figure 3.5g for map locations of Storm 
Surge Zones.) Current population estimates for hurricane storm surge zones are: 
 

Surge Zone Population 

Category 1 517,904 
Category 2 1,549,103 
Category 3 2,429,424 
Category 4 3,222,374 

 
Property, Infrastructure, and the Economy 
 
Many homes and buildings are constructed on coastal regions, as beach-front homes are 
often in high demand and many coastal towns are popular resort areas. Consequently, land 
values are quite high.  Some homes and infrastructure at the water's edge risk being 
submerged by the sea or destroyed by high winds and waves in coastal storms. Homes and 
infrastructure in coastal neighborhoods risk flooding if beach erosion becomes extensive, 
and can suffer serious damage leading to high economic impacts.  As coastal erosion occurs, 
the amount of land that can be used for these various uses decreases, which in turn may 
increase the value of the land.  On the other hand, expanding areas of coastal erosion could 
also limit the use of parcels impacted by erosion, or eliminate them from being used for 
development altogether. 
 
Coastal erosion can lead to both direct and indirect economic impacts.  Coastal storms and 
erosion can lead to both direct and indirect economic impacts.  The cost of damaged and 
destroyed homes businesses and infrastructure in coastal areas takes a tremendous toll on 
local communities in terms of direct costs related to rebuilding, particularly for uninsured 

                                                           
14 Department of Commerce, National Oceanic and Atmospheric Administration, National Ocean Service.  
Footnote:  Figures were obtained in 1939–1940 with recording instrument on the largest-scale maps and 
charts then available. Shoreline of outer coast, offshore islands, sounds, bays, rivers, and creeks is included to 
head of tidewater, or to point where tidal waters narrow to width of 100 feet. 

http://www.ehow.com/info_8265146_effects-coastal-erosion.html
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losses.  In addition, indirect economic impacts can occur due to losses in jobs, tax revenues, 
and services if homes and businesses are slow to rebuild, or never rebuild.  Coastal areas 
are especially vulnerable to economic impact if supporting marine commerce and tourism 
industries that rely on the natural features of coastal areas are heavily impacted.   
 
There have been multiple beach-fill operations to maintain the beaches on Fire Island in 
recent years, financed by a special local erosion control tax district or by FEMA. The state 
has been working with the U.S. Army Corps of Engineers on a long term plan to reduce 
storm impacts, including erosion, for the south shore region of Suffolk County, constituting 
83 miles of shoreline. Beach renourishment projects have been conducted in recent years 
and numerous projects are planned to repair damaged property and infrastructure caused 
by Hurricane Sandy.  State efforts on the Adaptation Task Force and the Climate Adaptation 
Plan are aimed at supporting adaptive measures that will help address risks to property 
and infrastructure from shoreline erosion and inundation15. 
 
Table 3.5c:  Currently Funded Projects that Address Coastal Protection 
 

Project Name Project Scope Funding 

Oakwood Beach, Staten Island 
(PL 84-99) 

Repair levee and replace damaged 
electrical equipment 

$200,000 
100% federal 

Coney Island Public Beach (PL 
84-99) 

Repair  and re-nourish beach to 
original design profile 

$28,000,000 
100% federal 

Rockaway Public Beach (PL 84-
99) 

Repair  and re-nourish beach to 
original design profile 

$84,000,000 
100% federal 

Fire Island Inlet, Gilgo Beach 
(PL 84-99) 

Repair and re-nourish Gilgo Beach 
back to pre-storm profile 

$21,046,640 
100% federal 

Tobay Beach, Town of Oyster 
Bay 

Re-nourish beach area to support new 
dunes and pavement 

$2,355,250 
100% State (NY Works) 

Overlook Beach, Town of 
Babylon 

Repair beach; linked to USACE Gilgo 
Project (PL 84-99) 

$424,000 
100% Town funded (NY 
Works up front, reimbursed 
by Town) 

Westhampton Interim Project 
(PL 84-99) 

Repair and re-nourish beach to original 
design profile 

$34,000,000 
100% federal 

West of Shinnecock (PL 84-99) Repair and re-nourish beach to original 
design profile 

$10,000,000 
100% federal 

Coney Island / Sea Gate Stabilize beach through re-
nourishment and building T-groins 

$30,000,000 
100% federal 

                                                           
15 CMP, 309 Assessment 2011-2016, p. 19 
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Project Name Project Scope Funding 

Rockaway Storm Damage 
Reduction Project 

Study being completed analyzing three 
alternatives to increase beach stability, 
relocate boardwalk, and increase 
resiliency 

$1,500,000 study 
100% federal 
$150,000,000 construction 
100% federal 

Long Beach Island Storm 
Damage Reduction Project 

Complete study of beach and dune 
erosion; construct beach and dune 
system 

$1,000,000 study 
100% federal 
$200,000,000 construction 
100% federal 

Fire Island to Montauk Point 
(FIMP) 

Beach and dune re-nourishment, 
breach closure planning, elevation of 
homes on mainland Long Island, 
elevation of utilities and roads 

$700,000,000 estimated 
(likely over $1 billion) 
100% federal 

Fire Island Stabilization Project 
part of FIMP 

Rebuilding dunes to 15’ and beach re-
nourishment; may involve property 
acquisition to allow new alignment 

Cost unknown 
100% federal (anticipated) 

Montauk Point Lighthouse 
Storm Damage Reduction 
Project 

Stabilize rock revetments and slopes 
supporting Montauk Lighthouse 

$500,000 – study 
100% federal 
$18,000,000 construction 
50% federal / 50% non-
federal 

South Shore Staten Island USACE to complete feasibility study to 
provide protection for structures using 
beaches, dunes, interior drainage 
areas, seawalls, and revetments 

$1,500,000 Study 
100% federal 
$350,000,000 construction 
65% federal / 35% non-
federal 

Oakwood Beach Natural 
Infrastructure Feasibility Study 

Mini-feasibility study to see if wetlands 
can be added to USACE project for 
South Shore of Staten Island Feasibility 
Study 

$469,520 
100% State NY Works 

Village of Asharoken Storm 
Damage Reduction Project 

Complete feasibility study and conduct 
design and construct measures, 
including renourishment, to protect 
road connecting Eaton’s Neck to 
mainland Long Island 

$1,500,000 feasibility study 
100% federal 
$30,000,000 
65% federal / 35% non-
federal 

Village of Bayville Storm 
Damage Reduction Project 

Feasibility study to determine 
measures needed to protect Village 
from flooding 

$2,000,000 feasibility study 
100% federal 
Cost unknown – 
construction 

Hashamomuck Cove Storm 
Damage Reduction Project 

Feasibility study to determine method 
to protect County Route 48 

$2,600,000 feasibility study 
100% federal 
$13,000,000 construction 
65% federal / 35% non-
federal 
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Project Name Project Scope Funding 

Lake Montauk Harbor Storm 
Damage Reduction and 
Navigation Project 

Feasibility study to re-nourish beach, 
build a groin, and expand navigational 
channel to provide heightened 
protection to properties 

$1,000,000 feasibility study 
100% federal 
$34,000,000  
80% federal / 20% non-
federal 

Robert Moses Beach Phase II Dredge approximately 1,200,000 CY of 
sand; requires impact analysis 

$40,000,000 
100% State 

Source:  NYSDEC, Coastal Erosion Management Section 

 
The New York State Department of State’s (DOS) Coastal Management Program researched 
areas affected by previous coastal hazard events in their document “309 Assessment and 
Strategies” (2011-2016) and identified the number of communities that have mapped the 
impacts from these events.  Because more detailed information was not available, DOS used 
the flood stage frequency information produced by FEMA for the National Flood Insurance 
Program as a primary source of information.   The report notes that, although this 
information was relatively rudimentary for the purposes of land use planning, it is 
recognized that community resilience depends on effective land use.  Therefore, DOS will 
continue to seek more accurate information on storm frequency and the distribution of 
coastal erosion impacts for the purpose of providing improved technical assistance to 
partners in local government.  FEMA is in the process of updating floodplain mapping for 
the New York City area and the shore communities of Lakes Erie and Ontario.  DHSES will 
monitor new data related to the impacts of coastal events as it is developed to include in 
the next plan update. 
 
Local jurisdictions identified in the DOS 309 Assessment as having a moderate level of risk 
to shoreline erosion (including bluff and dune erosion) were Nassau and Suffolk Counties 
on the Atlantic Coast, and all counties on Lake Ontario16.   
 
Infrastructure along all coastlines is at a high risk of being impacted by events that cause 
coastal erosion, including coastal storms and flooding.  
 
Environment 
 

Erosion is a naturally occurring process that balances wave climate and sediment supply.  
Normal erosion processes are necessary for certain ecological communities (both in 
riverine and coastal areas). The increasing impacts from coastal storms and sea level rise 
are expected to directly impact coastal erosion.  While the placement of hardened erosion 
control measures may be used to protect sensitive environmental areas along the 
coastlines, these shore defense structures may actually limit or destroy coastal habitats and 
the ecosystem services they provide. This erosion may have significant effects on coastal 
habitats, which can lead to social and economic impacts on coastal communities. With the 

                                                           

16 “309 Assessment and Strategies” (2011-2016), NYS Coastal Management Program 
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reduction of coastal habitats and the ecological services they provide, coastal communities 
will potentially experience more frequent and destructive flooding, compromised water 
supplies and smaller or fewer beaches. 
 
Local Plan Integration/Risk Assessments 
 

The process used to review and integrate LHMP data into the 2014 SHMP update is 
described in Section 5.2.  Review of current plans indicates that there is not a uniform 
methodology that has been used, when developing local plans, by all counties to assess 
severity (impacts and consequences), vulnerability, and potential losses for all hazards.  
DHSES uses the “HAZNY” software which is available for counties in developing hazard 
profiles and assessing risks; however, not all counties use this tool for the purpose of 
mitigation planning. 
 
Fifty-six (56) local mitigation plans were reviewed for the 2014 update to identify 
vulnerabilities at the jurisdictional level.  Two counties, Suffolk and Nassau Counties, 
identified coastal erosion as a hazard and assessed it as a moderate risk.  
 
The Erie County All-Hazards Mitigation Plan considers the probability of a future seiche as 
moderately high, and vulnerability as moderate. The plan also considered seiche as having 
a moderate potential of occurrence since this region commonly has storm systems with 
moderate to high winds. When a seiche does occur it has a high monetary loss and causes 
moderate damage. According to the Erie County HAZNY analysis, the impact of a seiche 
could cause serious injury or death (likely, but not in large numbers), moderate damage to 
private property, and moderate structural damage to public facilities. 
 
  

http://centerforoceansolutions.org/climate/impacts/cumulative-impacts/habitat-change/
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Figure 3.5h:  Post-Hurricane Sandy Coastal Protection Project 
 

 
Source: K.W. Wilsey/FEMA --Belle Harbor, N.Y., May 21, 2013 --The New York City Parks Department, 
with partial funding from FEMA's Public Assistance program, is constructing a baffle wall in the 
Rockaways, from Beach 126th Street to Beach 149th Street, to replace the older wall damaged during 
Hurricane Sandy. Workers are installing steel "H" pilings driven to a depth of 25 feet to increase 
stability. The baffle wall will end up being four feet above street level.  
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Figure 3.5i:  Before and After:  Coastal Flood Elevation Project 
 

 
Source:  K.C. Wilsey/FEMA.  Freeport, N.Y., May 20, 2013 --After the storm surge from 
Hurricane Sandy flooded their house with 5 feet of water, the homeowners made the decision to 
elevate their house above the new flood level of 12 feet determined by New York State and 
FEMA 

Changes in Development in Hazard-Prone Areas 
 
Many people may be adversely affected by development on relatively small areas of land. In 
addition to the potential threat to human life from storm-impacted eroding shorelines, 
uncontrolled erosion and sediment from these areas may cause considerable economic 
damage to individuals and society in general.  If conditions such as sea level rise and severe 
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storms continue to increase and become more severe, more extensive regulations may be 
required to eliminate inappropriate development in vulnerable areas. 
 
The Suffolk County Hazard Mitigation Plan describes the potential impact of development 
in areas vulnerable to hazards: 
 

According to the Long Island Regional Planning Board (LIRPB), New York State has 
one of the most densely developed and heavily used coastlines in the U.S. The growing 
population in the New York City/Long Island metropolitan area increases the demand 
for recreational, residential, and commercial development. In 1990, Suffolk County 
ranked as one of the top ten counties in the country in terms of residential 
construction growth. The County beaches are a prime recreational resource attracting 
more than 20 million visitors annually (LIRPB, 1989) and serve as the foundation of a 
multibillion-dollar regional tourism industry. Highly desirable for a variety of uses, 
these coastal areas are also extremely dynamic and subject to significant changes due 
to both natural processes associated with wind, waves and tides, and human activities. 
The dynamic nature of Long Island’s south shore coupled with a large population’s 
desire to live, work, and play along this coast present unique challenges for decision 
makers, residents and coastal resource users who are concerned with balancing use, 
conservation, and development along this urban and suburban coastal area.17 

 
The Federal Coastal Barrier Resources Act (CBRA) (1982) prohibited the use of Federal 
funding and flood insurance to support building and development in sensitive coastal 
areas.  The Coastal Barrier Resources System (CBRS) a system of protected coastal areas 
that include ocean-front land, the Great Lakes and Other Protected Areas (OPAs).  The 
CBRA restricts development in the CBRS in an effort to protect the barrier system and 
prevent future flood damage. Residents within a CBRS area are eligible for federally 
regulated flood insurance only if their property was built before 1982 and their community 
participates in the NFIP. 
 
There are a significant number of CBRA units in New York, including 101 units on Long 
Island alone.  Although the CBRA has served to regulate development, continuing pressure 
to construct buildings and infrastructure in coastal areas to support economic growth has 
led to increased costs related to post-disaster repairs and community redevelopment.  
Subsidies and other financial benefits are frequently offered by local governments to 
attract economic development, maintaining the cycle of disasters and redevelopment.  
 
A number of initiatives from State agencies address the reduction or elimination of coastal 
erosion and control of development in vulnerable areas through regulation, building codes 
and standards, and public education.  Several of these initiatives are described below.  
 
While all shore lines are subject to wind, water and gravitational forces of erosion, some 
shorelines are at greater risk than others.  The New York State Department of 
Environmental Conservation (DEC) implements the Coastal Erosion Hazard Areas 
                                                           
17 Suffolk County DMA 2000 Hazard Mitigation Plan , October 2008, p. 5.4.5-22 
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program which identifies coastal erosion hazard areas and establishes standards for the 
issuance of coastal erosion management permits to control certain activities and 
development in those areas.  New York State’s CEHA program was established both to 
protect lives and property from the threat of coastal erosion and to protect the natural 
protective features that mitigate or slow the forces of coastal erosion.  Coastal development 
in New York State is closely regulated under programs established by DEC. 
 
The CEHA program (Article 34 of the Environmental Conservation Law) was developed in 
conjunction with the Waterfront Revitalization and Coastal Resources Act to address 
erosion and development along the state’s higher energy shorelines.  The CEHA areas in the 
marine portion of New York are limited to the open ocean coastlines and the exposed 
coasts of Long Island Sound (i.e., not in the harbors or bays). Additional areas are identified 
on the shorelines of Lake Erie and Lake Ontario.  The law is implemented under the Coastal 
Erosion Management Regulations (6NYCRR Part 505) administered by DEC. The 
regulations focus on minimizing actions that could cause erosion and erosion threats to 
public property and safety through the use of building setbacks and construction 
restrictions, preservation of natural protective features, and establishment of guidelines for 
erosion control structures. 
 
The CEHA regulations under Part 505 are in the process of being revised with a goal of 
strengthening them to address resiliency in coastal projects (e.g., pilings above floodplains 
on reconstruction). The revision of CEHA regulations was started prior to Hurricane Sandy 
with completion anticipated in late 2015 or early 2016. 
 
Figure 3.5a (Section 3.5.1, page 6) highlights the areas in New York State where coastal 
erosion has been identified as a problem and where the CEHA regulations are in-place. 
Detailed maps have been developed to delineate the hazard areas.  In many communities 
detailed orthoimagery is available so that individual roads, structures, and land features 
can be identified.                                                               
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Table 3.5d:  DEC, CEHA Programs by Effective Dates and Community as of March 2013 

Region County 
CEHA administered by local 

jurisdiction 
CEHA administered by 

DEC 
Effective 

Date 

1 Nassau  

 
Centre Island, Village of  09/25/92 

Long Beach, City of  08/22/92 
Oyster Bay, Town of  08/22/92 

Atlantic Beach, Village of  

 

09/14/89 

Bayville, Village of  12/01/92 
Glen Cove, City of  08/07/90 

Hempstead, Town of  05/27/92 
Kings Point, Village of  11/21/89 
Lattingtown, Village of  10/05/89 
Sands Point, Village of  02/27/89 

1 Suffolk  

Babylon, Town of  

 

12/18/89 
Belle Terre, Village of  09/28/89 

Brookhaven-N, Town of  03/28/95 
Brookhaven-S, Town of 06/14/01 

East Hampton, Village of  09/21/89 
Huntington, Town of  01/23/90 

Lloyd Harbor, Village of  10/05/89 
Ocean Beach, Village of  12/13/99 

Old Field, Village of  02/01/93 
Port Jefferson, Village of  06/13/89 

Quogue, Village of  02/06/89 
Riverhead, Town of  05/23/91 

Sagaponack, Village of  06/01/11 
Saltaire, Village of  05/17/99 

Shoreham, Village of  07/10/92 
Southampton, Town of  05/24/89 
Southampton, Village of  02/06/89 

Southold, Town of  11/04/91 
West Hampton Dunes, Village of  11/13/95 
Westhampton Beach, Village of 11/13/95 

 

East Hampton, Town of  06/20/91 
Islip, Town of  10/09/99 

Nissequogue, Village of  07/10/92 
Shelter Island, Town of  07/10/92 

Smithtown, Town of 07/10/92 
Note:  As of March 2013, Part 505 implementation has not been 
completed for the Village of Asharoken.  

     

2 
New York 
City Area  

 
Kings County  01/31/91 

Queens County  01/31/91 
Richmond County  01/31/91  

     
3 Westchester  New Rochelle, City of   12/08/89 
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Region County 
CEHA administered by local 

jurisdiction 
CEHA administered by 

DEC 
Effective 

Date 
  

 

Larchmont, Village of  03/10/93 
Mamaroneck, Town of  03/10/93 
Mamaroneck, Village of 03/10/93 

Rye, City of  03/10/93 

     

6 Jefferson  Ellisburg, Town of   09/06/89 

     

7 

Cayuga  
Sterling, Town of   12/24/91 

 Fair Haven, Village of  03/11/93 

Oswego  

Oswego, City of   05/24/89 

 

Mexico, Town of  08/10/91 

New Haven, Town of  03/11/93 

Oswego, Town of  03/11/93 

Richland, Town of  08/10/91 

Sandy Creek, Town of  08/10/91 

Scriba, Town of  03/11/93 

     

8 

Monroe 

Greece, Town of  

 

01/04/90 

Hamlin, Town of  09/05/90 

Rochester, City of   09/08/92 

 

Irondequoit, Town of  04/14/91 

Parma, Town of 04/14/91 

Penfield, Town of  04/14/91 

Webster, Town of 04/14/91 

Orleans 

Kendall, Town of 
 

03/01/90 

Yates, Town of  10/06/89 

 Carlton, Town of  10/20/91 

Wayne  

Huron, Town of  
 

11/10/91 

Sodus, Town of  11/10/91 

 
Ontario, Town of  03/10/00 

Sodus Point, Village of  11/10/91 
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Region County 
CEHA administered by local 

jurisdiction 
CEHA administered by 

DEC 
Effective 

Date 

Williamson, Town of  11/10/91 

Wolcott, Town of  
11/10/91 

     

9 

Chautauqua 

Dunkirk, Town of 
 

08/03/89 

Sheridan, Town of  06/05/92 

 

Dunkirk, City of 02/27/93 

Hanover, Town of  07/17/93 

Pomfret, Town of  02/27/93 

Portland, Town of  02/27/93 

Ripley, Town of  02/27/93 

Silver Creek, Village of  07/17/93 

Westfield, Town of  02/27/93 

Erie  

Hamburg, Town of   05/21/93 

 
Brant, Town of  05/08/91 

Evans, Town of  05/08/91 

Niagara  Wilson, Town of   07/11/01 

  

Newfane, Town of  03/04/93 

Porter, Town of  05/08/91 

Somerset, Town of  03/04/93 

Wilson, Village of  09/20/91 

Source: DEC Coastal Erosion Management Section, 2013  

 
New York State Department of State (DOS) addresses management of designated Coastal 
Areas, including New York State's tidal coastal waters and the adjacent shorelands as well 
as the Great Lakes, major rivers and designated inland waterways with the state Coastal 
Management Program.  The Waterfront Revitalization of Coastal Areas and Inland 
Waterways Act offers local governments the opportunity to participate in the State's 
Coastal Management Program (CMP), on a voluntary basis, by preparing and adopting local 
waterfront revitalization programs (LWRP) providing more detailed implementation of the 
State's CMP through use of existing broad powers such as zoning and site plan review. 
When a LWRP is approved by the New York State Secretary of State, State agencies' actions 
must be consistent with the approved LWRP to the maximum extent practicable. When the 
federal government concurs with the incorporation of a LWRP into the CMP, federal 
agencies’ actions must be consistent with the approved addition to the CMP. 
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The 19 NYCCR Part 600, 601, 602 and 603 provide the rules and regulations that 
implement each of the provisions of Local Waterfront Revitalization Programs and other 
areas defined in that law and in Executive Law, Article 42. 
 
The DOS, Office of Planning and Development (DOS OPD) works with communities 
throughout New York State to help them make the most of their waterfronts.  The DOS OPD 
encourages and provides assistance to local governments for the development of Local 
Waterfront Revitalization Programs (LWRPs).  Currently, 89 communities are 
implementing local plans.  Videos and guidebooks are available to educate the public about 
waterfront revitalization, re-using abandoned buildings, watershed planning and making 
communities more resilient to coastal storms, including coastal erosion.  A recent 
publication by DOS, Guidance for New York Rising Community Reconstruction Plan serves as 
a planning toolkit for community reconstruction plans.  In late 2013, the OPD, with the help 
of consulting firms and local community committees, is initiating a program in 
approximately 50 communities to use the guide to establish a planning process, inventory 
community assets, assess and quantify risk, and determine needs and opportunities in 
order to improve community resilience.  The results of these community-level plans should 
provide additional data related to local coastal risks that can be incorporated in local plan 
updates as well as the 2017 NYS HMP update.  
 
Table3.5e provides a list of current Local Waterfront Revitalization Plans in New York 
State as of August, 2010.   
 
Table 3.5e: Local Waterfront Revitalization Plans in New York State  
 

County Type 
LWRP 

Community 
Local 

Adoption 
SOS 

Approval 
OCRM Concurrence 

Albany 
City Albany 10/7/91 10/8/91 12/11/91 
City Watervliet 2/16/06 2/24/06 3/3/06 

 
         

Broome City Binghamton 11/21/05 12/23/05 Inland Community (IN) 

 
         

Chautauqua 

Village Bemus Point 11/16/10 3/16/11 IN 
Village Celeron 6/8/09 3/16/11 IN 
Town Chautauqua 3/10/08 3/16/11 IN 
Town Ellery 4/8/10 3/16/11 IN 
Town Ellicot 5/17/10 3/16/11 IN 
Village Lakewood 5/24/10 3/16/11 IN 
Village Mayville 3/11/08 3/16/11 IN 
Town North 

Harmony 
11/9/09 3/16/11 IN 

 
         

Columbia City Hudson 12/1/11 ON HOLD   

 
         

Cortland 
City Cortland PENDING   IN 
Town Cortlandville  PENDING   IN 
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County Type 
LWRP 

Community 
Local 

Adoption 
SOS 

Approval 
OCRM Concurrence 

Town Cuyler PENDING   IN 
Town Homer PENDING   IN 
Town Lapeer PENDING   IN 
Town Marathon PENDING   IN 
Village Marathon PENDING   IN 
Town Preble PENDING   IN 
Town Virgil PENDING   IN 

 
         

Dutchess 

City Beacon* 3/7/11 12/12/11 4/5/12 
City Beacon 10/21/91 4/29/92 8/19/92 
Town Poughkeepsie 1/20/99 4/2/99 6/10/99 
Town Red Hook 5/2/95 9/20/95 10/12/95 
Town Rhinebeck 2/13/07 4/24/07 7/21/07 
Village Tivoli 4/8/91 4/29/91 7/29/91 

 
         

Erie 

Town Brant 8/11/87 1/20/88 7/26/88 
Town Evans* 10/20/11 2/22/13 UNDERWAY 
Town Evans 12/17/86 2/18/87 3/26/87 
Town Grand Island 7/1/06 12/28/06 Denied  
Town Hamburg* 5/23/11 3/9/12 7/12/12 
Town Hamburg 3/23/87 6/3/89 2/10/90 
City Lackawanna 6/19/89 6/21/89 2/13/90 
City Tonawanda * 11/19/91 12/27/93 6/8/94 
City Tonawanda  8/19/86 2/4/87 3/26/87 
City Tonawanda* 4/7/08 9/17/08 2/26/10 
City Tonawanda 4/19/93 12/13/96 3/26/97 

 
         

Essex 
Town Essex 12/12/02 7/29/03 IN 
Town Wilmington 3/9/10 4/20/10 IN 

 
         

Franklin 
Village Malone 10/13/11 3/9/12 IN 
Town Malone 10/13/11 3/10/12 IN 

 
         

Franklin & Essex Village Saranac Lake 10/27/03 1/6/04 IN 

 
         

Greene City Athens 9/23/99 9/20/01 3/21/02 

 
         

Herkimer City Little Falls 12/1/05 12/15/10 IN 

 
         

Jefferson 

Village Cape Vincent 10/13/87 6/9/88 7/14/88 
Town Clayton 7/25/12 2/4/13 7/18/13 
Village Clayton  3/28/12 2/4/13 7/18/13 
Village Clayton * 4/1/86 5/28/86 7/7/86 
Town Dexter 12/12/84 5/20/85 4/16/85 
Village Sackets 

Harbor 
4/9/86 5/22/86 7/7/86 
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County Type 
LWRP 

Community 
Local 

Adoption 
SOS 

Approval 
OCRM Concurrence 

 
         

Kings 

City New York 
City 

9/1/82 9/1/82 9/1/82 

City New York 
City* 

10/1/99 5/28/02 8/8/02 

 
         

Monroe 

Town Hamlin* 11/10/05 8/20/08 2/26/10 
Town Hamlin 10/14/91 12/2/91 3/12/92 
Town Irondequoit 5/21/88 8/9/88 12/7/88 
Town Penfield* UNDERWAY     
Town Penfield 6/3/91 10/10/91 1/14/92 
Village Pittsford 11/15/05 6/23/06 IN 
Town Pittsford 11/15/05 6/23/06 IN 
City Rochester* 3/22/11 12/15/11 7/12/12 
City Rochester 9/13/90 11/23/90 1/28/91 
Town Webster 9/4/97 4/9/98 7/9/98 

 
         

Montgomery 
City Amsterdam 11/17/92 2/22/93 IN 
Village Fort Plain      IN 

 
         

Nassau 

Village Bayville 10/28/02 2/11/03 5/16/03 
Village Sag Harbor* 2/1/06 5/1/06 7/1/06 
Village Sag Harbor* 12/1/98 4/1/99 6/1/99 
Village Sag Harbor 6/1/86 6/1/86 10/1/86 

 
         

Niagara 

Village Lewiston* 3/21/11 9/23/11 12/6/11 
Village Lewiston 12/18/89 2/26/91 4/24/91 
Village Middleport 8/19/02 1/27/03 IN 
Town Newfane 3/26/97 1/14/98 3/6/98 
City North 

Tonawanda 
4/16/88 4/1/88 9/7/88 

Town Somerset 8/9/05 12/13/05 11/2/07 
Town Wheatfield 3/25/13 UNDERWAY   
Village Youngstown 10/19/89 6/20/90 7/5/90 

 
         

Onondaga Town Clay 3/19/12 2/4/13 IN 

 
         

Orange City Newburgh 5/14/01 8/20/01 8/14/02 

 
         

Orleans 
Town Carlton 7/14/98 8/16/02 1/5/04 
Town Kendall 8/13/98 8/16/02 1/5/04 
Town Yates 4/8/99 8/16/02 1/5/04 

 
         

Oswego City Oswego 4/28/86 9/8/86 12/16/86 

 
         

Rensselaer Village Castleton on 2/22/93 3/17/95 5/15/95 
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County Type 
LWRP 

Community 
Local 

Adoption 
SOS 

Approval 
OCRM Concurrence 

Hudson 
Town North 

Greenbush 
7/14/90 9/6/90 10/19/90 

City Rensselaer 5/22/86 3/13/87 6/10/87 
Town Schodack 12/30/91 3/17/95 5/15/95 

 
         

Rockland 

Village Haverstraw 8/11/03 5/20/04 1/14/05 
Village Nyack 1/23/92 4/16/92 6/22/92 
Village Piermont 1/7/92 2/18/92 5/27/92 
Town Stony Point 6/14/94 10/27/94 1/13/95 

 
         

Saratoga 
Town Waterford 9/8/09 4/20/10 IN 
Village Waterford 9/13/08 4/20/10 IN 

 
         

St. Lawrence 

Village Morristown 11/7/90 4/25/91 7/29/91 
Town Morristown 11/13/90 4/25/91 7/29/91 
City Ogdensburg 9/8/86 3/27/87 6/25/87 
Village Waddington 11/5/90 4/2/91 7/29/91 
Town Waddington 11/5/90 4/2/91 7/29/91 

 
         

Suffolk 

Town East 
Hampton 

12/1/99 12/20/07 8/1/08 

Village Greenport* 5/1/96 7/15/96 9/1/96 
Village Greenport 11/1/87 11/1/88 7/1/89 
Village Head of the 

Harbor 
11/1/89 6/28/91 10/1/91 

Village Lloyd Harbor 9/1/96 5/27/97 7/1/97 
Village Nissequogue n/a 6/1/91 10/1/91 
Village Ocean Beach 4/24/10 10/27/10 4/8/11 
Town Smithtown 5/2/89 8/16/89 10/1/89 
Town Southold* 6/21/11 UNDERWAY   
Town Southold 11/30/04 6/21/05 11/2/05 

 
         

Sullivan Town Delaware 8/18/99 12/23/99 IN 

 
         

Ulster 

Town Esopus 7/8/87 11/17/87 7/1/88 
City Kingston 7/7/92 10/27/92 10/6/93 
Town Lloyd  5/11/94 3/17/95 4/18/95 
Village Saugerties 2/4/85 10/8/85 8/12/85 

 
         

Washington Village Whitehall n/a 12/13/06 IN 

 
         

Wayne 
Village Sodus Point* 7/21/11 3/9/12 7/12/12 
Village Sodus Point 6/5/05 12/28/06 4/17/08 

 
         

Westchester Village Croton on 3/16/92 6/15/92 8/17/92 
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County Type 
LWRP 

Community 
Local 

Adoption 
SOS 

Approval 
OCRM Concurrence 

Hudson 
Village Dobbs Ferry 8/9/05 11/1/06 11/19/07 
Village Larchmont* 12/5/94 11/3/95 3/5/96 
Village Larchmont 6/30/86 10/28/86 4/21/87 
Town Mamaroneck* 12/7/94 11/3/95 3/5/96 
Town Mamaroneck 6/30/86 10/28/86 4/21/87 
Village Mamaroneck  11/13/84 5/21/85 8/12/85 
Village Ossining* 3/16/11 10/25/11 2/1/12012 
Village Ossining 7/2/91 7/11/92 6/8/93 
City Peekskill 1/26/04 7/6/04 1/14/05 
Village Port Chester 7/6/92 8/18/92 11/30/92 
City Rye 6/19/90 6/28/91 9/16/91 
Village Sleepy 

Hollow 
11/19/96 6/5/97 7/14/97 

Source:  New York State Department of State, Division of Coastal Resources and Waterfront Revitalization; 
Coastal Management Program  
(Please note: A LWRP Community with an (*) represents a community that has been amended.)  

 
Communities that have “OCRM Approval” are approved by the Office of Coastal Resource 
Management, NOAA, and the U.S. Department of Commerce.  The policies in these LWRPs 
are designed to provide more detailed local implementation of the state’s CMP.  In essence, 
these policies superseded the standard state coastal policies.   Federal, state and local 
actions are required to be consistent with these policies within the local program 
boundary.  Outside of approved local programs but inside the state coastal area boundary, 
federal, state and local actions are required to be consistent with the state coastal policies. 
 
Inland communities (IN) are not part of the federal coastal waters and therefore do not 
receive OCRM review/approval.  However, when they are approved by the Secretary of 
State (SOS) they become state waterfront revitalization programs and their policies are 
enforceable for local and state actions within the program boundaries.   
 

Individual state agencies make their own determinations with respect to consistency of 
their actions with local waterfront revitalization programs. 
 
The New York Rising Community Reconstruction Program (formerly Community 
Reconstruction Zones) was established to provide additional rebuilding and revitalization 
assistance to communities severely damaged by Hurricanes Sandy and Irene and Tropical 
Storm Lee. To facilitate community redevelopment planning and the resilience of 
communities, the State established the New York Rising Community Reconstruction 
Program and has allocated $25 million for planning in the most affected communities18.  
Later allocations of funds will be used to support the implementation of projects and 
activities identified in the plans that the designated communities will produce.  

                                                           
18

 http://stormrecovery.ny.gov/, October 2013 

http://stormrecovery.ny.gov/
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Figure 3.5j:  NY Rising Communities 
 

 
Source:  NY Rising Communities Program (http://stormrecovery.ny.gov/community-reconstruction-program) 

 
An indicator of changes in development is the number of authorized building permits 
within local jurisdictions, as well as the statewide trend.  Some indication of the increase in 
development also occurs with population growth.  Coastal areas that are prone to growth 
in vulnerable areas have development controls through CEHA regulation, as well as the 
Local Waterfront Revitalization Program’s planning initiatives.  Section 3.1 describes the 
statewide trend in population growth and numbers of building permits that indicate a 
significant increase in permits issued in the months immediately following Hurricane 
Sandy, but relatively slow increase in development projected long-term. 
 

3.5.3 Assessing Vulnerability of State Facilities 
 
New York State owns and occupies a number of buildings and facilities in areas that could 
potentially be vulnerable to coastal erosion, including public parks and recreation facilities.   
It is difficult to collect and analyze state facility data specifically related to coastal erosion; 
however, the vulnerability of coastal areas demonstrated through storm surge mapping 
indicates a significant number of state buildings located in areas that could potentially be 
vulnerable to coastal erosion.   At the time of the 2014 update, this storm surge mapping is 
the best data available to assess potential vulnerability of state buildings to coastal erosion.  
A project to produce a statewide inventory of facilities was initiated in August 2013, with a 
projected completion date of the initial pilot for mid-2014.  The pilot will identify and 
assess one category of state critical infrastructure, residential facilities, developing the 
methodology for what is anticipated to be a multi-year project.  The methodology will 
include analysis of vulnerability and estimated potential losses to state facilities from 

http://stormrecovery.ny.gov/community-reconstruction-program
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future hazard events   Additional data and analysis is needed to identify specific locations 
in relation to actual areas vulnerable to erosion. 
 
Figure 3.5k shows the state buildings which are potentially at risk from coastal events 
such as hurricane surge, based on NOAA’s SLOSH inundation model projections.   It should 
be noted that not all state buildings located in storm surge zones will be vulnerable to 
coastal erosion as some may be thousands of feet from the shoreline; however, for the 
purpose of modeling vulnerability, storm surge zones provide a starting point for further 
analysis of specific structures at risk. 
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Figure 3.5k:  State Buildings in Storm Surge Zones 
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3.5.4 Estimated Losses by Jurisdiction  
 

Fifty-six local mitigation plans were reviewed for the 2014 update.  Eleven LHMPs 
identified coastal erosion as a hazard.  Several studies conducted prior to and after 
Hurricane Sandy provide significant information related to local impacts and potential 
losses.  These studies are described within Section 3.5.2. 
 
An estimate of potential losses based on life and property costs is provided in Table 3.5e, 
which describes the number of coastal events and cost of damages for those counties 
impacted by recorded erosion events between 1960 and 201219.  Based on this data, Suffolk 
County has had the most significant impact from coastal events: 13 events with a total 
property loss of $49, 322,786.  In addition, Suffolk County has suffered 11 fatalities.  Nassau 
County, although it has the highest fatalities from a coastal event (14), has lower property 
losses of $721, 786 as a result of those events.  Additional counties with significant 
property losses (each with $714,286) due to coastal events include: 
 

 Bronx  
 Kings 
 New York 
 Queens 
 Richmond 

 
  

                                                           
19

 Source: SHELDUS.  Data does not include costs associated with Hurricane Sandy in October 2012. 
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Table 3.5f:  Number of Coastal Events and Cost of Damages by County (1960-2012): 
(only counties with recorded events that sustained injuries, fatalities, and property damage 
are listed.  This table does not include data related to Hurricane Sandy.) 
 

Historical Record (1960-2012) Recent Record (2010-2012) 
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Bronx 3   $714,286  1     

Chautauqua 4   $40,000  3   $40,000  

Erie 7   $65,000  6   $65,000  

Kings 4 2 2 $714,286  1   $65,000  

Nassau 13 14 6 $721,786  3 3    

New York 5   $714,286  3     

Niagara 1          

Orange 1          

Putnam 1          

Queens 13 10  $714,286  3     

Richmond 2   $714,286       

Rockland 1          

Suffolk 14 11 1 $49,322,786       

Westchester 2 2         

Total 71 39 95 $53,721,002 $0 20 3 0 $170,000 $0 
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Figure 3.5l:  Total Dollar Value Loss Due to Previous Coastal Events (1960-2012*) 
 

 
Source:  SHELDUS (*Does not include property damages resulting from Hurricane Sandy.) 
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Eleven LHMPs identify coastal erosion or seiche as a hazard; however, only Suffolk and 
Nassau Counties provide a ranking for coastal erosion, with Nassau ranking it as 
moderately high, and Suffolk ranking it as moderate.  The other nine (9) plans identified it 
as a hazard but provided no ranking.   (See Section 2 for summary of all local plan hazard 
rankings.) 
 
Erie County addressed seiche in its plan and notes that: 
 

This hazard was included because of its potential for monetary loss in municipalities 
along Lake Erie. The probability of a future seiche is moderately high. When a seiche 
does occur it has a high monetary loss and does cause moderate damage. The 
vulnerability for a seiche in Erie County is moderate. According to the Erie County 
HAZNY, the impact of a seiche could cause; serious injury or death is likely, but not in 
large numbers, moderate damage to private property, and moderate structural 
damage to public facilities.20  

 
Nassau County LHMP 
 
The Nassau County LHMP notes that sufficient data was not available at the time of the plan 
update to estimate coastal erosion damages; consequently, vulnerability was expressed as 
the value of improvements in the current mapped CEHA.  The plan describes the 
methodology used to estimate potential losses from coastal erosion noting that damages 
could be severe, but are most likely only in the 16 coastal communities with mapped 
CEHAs, and only within the areas of those communities closest to the shoreline.  
 

“On a county-wide basis, 1,262 parcels, (or 1.49 percent of the land within the county) 
falls within mapped CEHAs.  The assessed value of improved property on these parcels 
is equal to nearly $4.85 million, roughly 2.1 percent of the assessed value of all 
improved property county-wide.”21  

 
In addition, the Nassau LHMP identifies 602 emergency facilities and 2 police departments 
that could be impacted by coastal erosion. 
 
When updated CEHA maps are released, this section of the SHMP will be updated to reflect 
new areas and/or assets located in the coastal erosion hazard area. Additional data on 
historic costs incurred to reconstruct buildings and/or infrastructure due to coastal 
erosion impacts would assist in estimating future losses.  Expanding upon the Suffolk and 
Nassau County Real Property databases to include more detailed information related to 
whether a building is present on a parcel, building square footage, type of construction, 
year built, and building replacement cost/value would enable a more accurate assessment 
of exposure and loss estimates over time. 
 

                                                           
20

 Erie County LHMP, 2005 
21 Nassau County LHMP, 2007, p. 167-168 
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Suffolk County LHMP 

 
Although the Suffolk County LHMP noted that there was not sufficient data available to 
estimate coastal erosion damages to the general building stock, the plan described the 
process used to estimate the number of parcels exposed to coastal erosion using the Suffolk 
County Real Property.  Parcel centroids were overlaid on the CEHA line and 1,000 foot 
seaward buffer.  Of the 728,401 parcel centroids provided, 6,729 (or .92 percent of the 
parcels in Suffolk County) were located within the coastal hazard area.   Then, assessed 
value building data by parcel was provided from the Suffolk County Treasurer’s Office to 
determine the total building assessed value of $75.1 million. This process was limited to the 
assessed value of 3,298 parcels due to only 49-percent of the Real Property parcel 
centroids which could be joined to the Treasurer’s Office by tax map number.  Assuming 
that the remaining 51-percent of parcels contained roughly the same building assessed 
value, it was noted that this figure could be doubled. Therefore, the estimated total 
assessed value of buildings located in the coastal erosion hazard area in Suffolk County is 
$150 million22. 
 
New York City LHMP (Bronx, Kings, New York, Queens, Richmond Counties) 
 
Over the past 100 years, the average erosion rate along much of Long Island’s south shore, 
including parts of New York City’s CEHAs, was at a rate of one to two feet per year. Coastal 
erosion causes extensive damage to public and private property and coastal natural 
resources. It may also endanger human lives.  Approximately 1,427 acres or 0.7% of New 
York City’s land area is located within a CEHA. 
 
The following table presents a summary of building lots, acreage, and buildings that lie 
within a CEHA. 
 
Table 3.5g:  Number of Exposed Lots within CEHAs in New York City23 
 

Number and Acreage of Exposed Lots within CEHAs 
Coastal Erosion Hazard 

Area (CEHA) 
Lots Exposed Acreage Exposed 

Buildings 
Exposed 

Coney Island, Brooklyn 165 304.5 37 

The Rockaways, Queens 96 708 24 
South Shore, Staten Island 300 415 146 
Total 561 1,427.5 207 

 
  

                                                           
22

 Suffolk County LHMP, 2008, p. 5.4-59 
23 New York City LHMP, 2009, p. 78. 
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The New York City Plan also identifies three critical roadways within the New York City 
CEHAs: 

 Verrazano Narrows Bridge 
 I-278 (Highway) 
 Shore Parkway 

 
The New York City Plan notes that Hazus-MH does not have a direct way to estimate loss 
due to coastal erosion; however, by using a modified Hazus-MH flood model, which 
assumed a total loss of all CEHA from the current shoreline to the NPF line, the total value 
of all buildings could be calculated. 
 
Table 3.5g provides the annualized losses for coastal erosion events.  The data used was 
based on SHELDUS records from 1960-2012, with the exception of hurricane, earthquake, 
and flood hazards which were derived from HAZUS-MH 2.1.  For those specific hazards, a 
probabilistic run was generated to determine the total annual losses for each county found 
within the State.  The information provided by SHELDUS was determined by taking the 
total economic losses divided by the number of years of record (52) to obtain the losses per 
year.  Figure 3.5n, illustrates the top nine counties annualized losses with a total of 
$1,033,096 in coastal erosion losses for the entire State of New York.  
 
Table 3.5h: Average Annual Coastal Erosion Losses by County 1960-2012 
 

County Coastal Erosion  
 

County Coastal Erosion  
 

County Coastal Erosion  
Suffolk  $            948,515  

 
Essex  $                          -  

 
Putnam  $                          -  

Nassau  $              13,880  
 

Franklin  $                          -  
 

Rensselaer  $                          -  
Bronx  $              13,736  

 
Fulton  $                          -  

 
Rockland  $                          -  

Kings  $              13,736  
 

Genesee  $                          -  
 

Saratoga  $                          -  
New York  $              13,736  

 
Greene  $                          -  

 
Schenectady  $                          -  

Queens  $              13,736  
 

Hamilton  $                          -  
 

Schoharie  $                          -  
Richmond  $              13,736  

 
Herkimer  $                          -  

 
Schuyler  $                          -  

Erie  $                 1,250  
 

Jefferson  $                          -  
 

Seneca  $                          -  
Chautauqua  $                    769  

 
Lewis  $                          -  

 
St Lawrence  $                          -  

Albany  $                          -  
 

Livingston  $                          -  
 

Steuben  $                          -  
Allegany  $                          -  

 
Madison  $                          -  

 
Sullivan  $                          -  

Broome  $                          -  
 

Monroe  $                          -  
 

Tioga  $                          -  
Cattaraugus  $                          -  

 
Montgomery  $                          -  

 
Tompkins  $                          -  

Cayuga  $                          -  
 

Niagara  $                          -  
 

Ulster  $                          -  
Chemung  $                          -  

 
Oneida  $                          -  

 
Warren  $                          -  

Chenango  $                          -  
 

Onondaga  $                          -  
 

Washington  $                          -  
Clinton  $                          -  

 
Ontario  $                          -  

 
Wayne  $                          -  

Columbia  $                          -  
 

Orange  $                          -  
 

Westchester  $                          -  
Cortland  $                          -  

 
Orleans  $                          -  

 
Wyoming  $                          -  

Delaware  $                          -  
 

Oswego  $                          -  
 

Yates  $                          -  
Dutchess  $                          -  

 
Otsego  $                          -  

 
Total   $      1,033,096  
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Figure 3.5m:  Average Annual Coastal Erosion Losses by County 1960-2012 
 

 
Source: SHELDUS 

 
3.5.5 Estimated Losses to State Buildings and Critical Facilities 
 
Because of the direct relationship between storm surge, high waves and high wind to the 
impacts in sensitive coastal areas, it is possible to use hurricane assessment tools and 
methods as a starting point to identify potential losses to buildings and critical 
infrastructure within coastal areas.  
 
For the purpose of current analysis of state building exposure to coastal erosion, hurricane 
storm surge zones are used to provide a dataset that indicates potential exposure based on 
coastal areas potentially impacted by erosion.  Storm surge models provide some general 
estimation of losses based on inundation levels; however, this should be used primarily for 
response planning since it is unlikely that all structures within the surge zones will be 
impacted in any one storm event.    
 
Table 3.5i details the GIS analysis results from state-owned buildings in the storm surge 
zone.  The table provides the name of the agency that owns the buildings, the total count of 
buildings, and replacement cost in the high peak gust wind hazard zones.  
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Table 3.5i:  State Building Exposure in Hurricane Surge Zones 
 

Agency 
Number of 
Buildings 

Replacement 
Cost  

Office of General Services (OGS) 2 $60,024,059 

Department of Health (DOH) 1 $17,116,294 

Department of Cyber Security 
(DOCS) 

3 $24,722,629 

Office of Parks, Recreation and 
Historic Preservation (OPRHP) 

359 $138,643,712 

Department of Environmental 
Conservation (DEC) 

8 $2,622,073 

Office of Mental Health (OMH) 47 $254,738,080 

Office of People with Developmental 
Disabilities (OPWDD) 

69 $126,508,892 

Department of State Police (DSP) 1 $663,990 

Division of Military and Naval 
Affairs(DMNA) 

5 $26,178,541 

Department of Transportation 
(DOT) 

13 $994,864 

Dormitory Authority of the State of 
New York (DASAS) 

1 $874,379 

TOTAL 509 $653,087,513 
Source: National Weather Service (NWS), NYSOGS 

 
Losses caused by coastal erosion may include: 
 

 Evacuation routes severed 
 Undermined structures  
 Inland structures exposed to storm surge and storm-induced high water 
 Destruction of protective sand dunes, beaches and bluffs, increasing vulnerability in 

future storms 
 
All state-owned and operated facilities and sites in CEHA areas, including parks and 
recreational facilities are potentially at risk for loss from coastal erosion.  Perhaps the best 
indication of the extent of vulnerability is based on the damages to state parks and 
recreational facilities from Hurricane Sandy in October 2012, which reached approximately 
$320 million.   As of September 2013, state agencies are coordinating multi-year projects, 
many with the federal government, totaling more than $2.0 billion to repair critically 
eroded beaches and related infrastructure. 
 
Although New York State government agencies do not have a central repository for data 
related to state-owned and operated facilities, some data is maintained through the Office 
of Governmental Services (OGS) as well as several other agencies, as indicated in Table 
3.5g; however, the current data is not comprehensive.    
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Additional data will be available for the next plan update following a statewide facility 
inventory project initiated in 2013.   The first phase, a pilot project to develop the 
methodology based on inventory and analysis of residential facilities against wind, flood 
and seismic hazards, is scheduled for completion in mid-2014.   
 
Effects of Changes in Development on Loss Estimates 
 
The occurrence of significant damages to property and infrastructure from coastal storms 
has been relatively infrequent in New York in the past, but the consequences are 
potentially extreme.  Development indicators such as population change and building 
permits demonstrate that there was relatively little overall change in both indicators 
between 2011 and 2014.  
 
The coastal areas of New York City are the most vulnerable areas to the pressure of 
development; however, a number of controls are in place through policies and programs to 
limit or control development in hazard-prone areas such as CEHA’s and flood zones.  These 
initiatives are described in this section beginning on page 3.5-26.   
 
Additional data related to population change for all counties is provided in Sections 1 and 
3.1.   
 
Dunes and bluffs are especially effective protection against storm-induced high water. They 
are also reservoirs of sand and gravel for beaches and offshore sandbar and shoal 
formations.  Maintaining, improving, or replacing natural vegetative cover is the preferred 
method of shoreline stabilization.  Engineering solutions to coastal erosion, such as 
building seawalls and groins, can reduce some coastal erosion effects in the near term; 
however, these solutions may also disrupt waves and ocean currents near the coast and 
cause more erosion of neighboring downdrift beaches. A feature that obstructs natural 
nearshore currents, such as a jetty, will impact land nearby due to increased wave 
reflection.  In addition, shoreline armoring results in loss of sediment supply to adjacent 
areas, leading to accelerated erosion. 
 
Construction of erosion protection structures is expensive, often only partially effective 
over time, and may even be harmful to adjacent or nearby properties. In some areas of the 
coastline, major erosion protection structures of great length would be required to reduce 
future damages due to erosion. However, in those instances where properly designed and 
constructed erosion protection structures will be likely to minimize or prevent damage or 
destruction to existing manmade private and public property, natural protective features, 
and other natural resources, construction of erosion protection structures may be allowed. 
In such cases, the construction, modification, or restoration of erosion protection 
structures is subject to specific requirements. 
 
The DEC has adopted a focus for building resiliency.  CEHA permits are required for most 
activities in designated natural protective feature areas.  New development (building, 
permanent shed, deck, pool, garage, etc.) is prohibited in near-shore areas, beaches, bluffs, 
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and primary dunes.  A permit is required for restoring structures within these areas 
damaged by erosion or flooding, even if the structure was not within a protective feature 
area when it was originally built. Such a permit would be denied for rebuilding structures 
damaged by more than 50 percent if the lot has sufficient land outside the natural 
protective feature area to permit a landward relocation. The CEHA does not include a 
provision empowering the commissioner of the DEC to purchase property when denying a 
permit would require just compensation under the takings clause of the U.S. Constitution. 
Moreover, variances can be granted if the applicant can prove “practical difficulty or 
unnecessary hardship” without compromising the CEHA regulations. Therefore, if there is 
not sufficient land outside the natural protective feature area to rebuild the structure 
inland, the landowner may still be able to obtain a permit by seeking the minimum variance 
necessary to maintain some lawful use of the property, consistent with the regulations. 
 
Figure 3.5n: Area Impacted by Coastal Erosion  

 
Because CEHA regulations require 
that the permitted property owner 
must prove they will be safe from 
flood and erosion in order to 
rebuild, there is the potential for 
reduced and/or resilient 
development in sensitive coastal 
areas.  
 
The New York State Shore 
Protection Act allows New York 
State the opportunity to partner 
with USACE on projects to protect 
its shorelines.   Currently, $1.2 
billion is committed to USACE shore 
protection projects in New York, 

which due to Chapter 4, Title X, Division A of the Disaster Relief Appropriations Act of 
2013, Public Law 113-2 enacted January 29, 2013 (DRAA 13), is 100% federally funded 
with no State or local cost share requirements. 
 
A guide issued by the New York State Soil & Water Conservation Committee provides 
minimum standards and specifications for meeting criteria set forth by the DEC for 
stormwater discharges associated with construction activity that can lead to coastal 
erosion. These standards and specifications focus on minimizing erosion and sediment 
impacts from construction activity involving soil disturbance and show how to use soil, 
water, plants, and other measures to reduce or eliminate impacts from erosion.  Proper use 
of these standards should assist in protecting the waters of the state from sediment loads 
during runoff events. 

Source:  NYS DEC 
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3.5.6 Data Limitations and Key Sources and Documents 
 
The Mitigation Plan Development Team researched the earthquake risk as it affects the 
State. The contents of this section results from research and outreach including the 
following sources: 
 

Data Limitations 
 

 CEHA re-mapping update is underway.  Recommend CEHA GIS Data layer be added 
in 2017 plan update 

 State Facility Inventory project initiated in September 2013; pilot to develop and 
test methodology is scheduled for completion in 2014.   

 Limited data is available related to coastal erosion from local hazard mitigation 
plans.  Additional studies to quantify impacts and losses on vulnerable populations, 
property, environment and critical infrastructure will enhance future SHMP 
updates. 
 

Key Sources and Documents 
 

 New York State Department of Environmental Conservation, Coastal Management 
Program; http://www.dec.ny.gov/lands/28923.html 

 Environmental Conservation Law, Article 3-0301, Article 34 
 6 NYCRR Part 505 Coastal Erosion Management Regulations 
 Title 4, Chapter 7 of the Unconsolidated Laws of New York of 1945 "Projects to 

Prevent Shore Erosion" also known as the New York State Shore Protection Act 
 Catastrophic Hazard Analysis, Regional Catastrophic Planning Team (NY, NJ, PA, CT), 

FEMA. 2011 
 Spatial Hazard Events and Loss Database for the United States (SHELDUS) 
 “New York State Coastal Management Program: 309 Assessment and Strategies (July 

1, 2011 to June 30, 2016)”; New York State Department of State, November 2010. 
 Tanski, J.J. 2010 “New York” In James G. Titus and Daniel Hudgens (editors). The 

Likelihood of Shore Protection along the Atlantic Coast of the United States. Volume 1: 
Mid-Atlantic.  New York Sea Grant Extension Program; Report to the U.S. 
Environmental Protection Agency. Washington, D.C. 

 Agency interviews:  
o NYS DEC - Coastal Management, Hudson Estuary Program 
o NYS Parks, Recreation and Historic Preservation 
o NYSDOS – Community Waterfront Revitalization Program 

http://www.dec.ny.gov/lands

