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Section 3.9: FLOOD 
(Riverine overbank flooding, flash floods, alluvial fan floods, mudflows or 
debris floods, ice-jams, dam- and levee-break floods, local draining or high 
groundwater levels, fluctuating lake levels, and coastal flooding) 

 

2014 SHMP Updates 

 The 2011 flood hazard section was five sub-sections; the 2014 section was 
consolidated to one section. 

 The 2011 flood hazard section profiled seven hazard sub-types; the 2014 section 
profiles nine hazard sub-types: riverine overbank flooding, flash flooding, alluvial 
fan floods, mudflows or debris floods, dam-and levee-break, local draining or high 
groundwater levels, fluctuating lake levels, ice-jams, and coastal flooding.  

 Coastal Erosion was removed as a flood hazard and relocated to Section 3.5 
Coastal Erosion as a stand-alone hazard.  

 The following figures/tables have been added:  
o Estimated Population, Total Parcels, NFIP Policies, and State Buildings 

Located in the 100-Year Flood Zone 
o Historical and Recent Events and Losses by County 
o Presidentially Declared and Undeclared Disasters  
o State Flood Events  
o State Property Damage 
o Total Dams and Dam Hazard Classification 
o NFIP Data including Repetitive and Severe Repetitive Loss, Insurance 

Coverage, and Premiums Paid  
o State Flood Map Status by County  

 Vulnerability and loss data from local plans have been addressed.  
 Probability of Future Events has been addressed.  
 The Biggert Waters Flood Insurance Reform Act of 2012. 

 

 

3.9.1 Flood Profile 
 
New York State exhibits a unique blend of weather (climatological and meteorological) 
features that influence the potential for flooding.  Factors include temperature, which is 
affected by latitude, elevation, proximity to water bodies and source of air masses; and 
precipitation, which includes snowfall and rainfall.  Precipitation intensities and effects are 
influenced by temperature, proximity to water bodies, and general frequency of storm 
systems.   
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Hazard Key Terms and Definitions 

Flood 

 Flood Watch – Flooding is possible. Residents should listen to 
local radio and television weather station. 

 Flash Flood Watch – Flash flooding is possible.  Residents 
should be prepared to move to higher ground, continue to listen 
to local radio and television weather station.  

 Flood Warning – Flooding is occurring or will occur soon; if 
advised to seek higher ground, residents should do so 
immediately. 

 Flash Flood Warning – A flash flood is occurring; residents 
should seek higher ground on foot immediately.   

 
Characteristics 
 
Flood is a natural hazard that can occur during any season and in any region of the country, 
placing hardship on the impacted communities.  Flooding typically occurs during 
prolonged rainfalls over several days, intense rainfalls over a short period of time, or when 
an ice or debris jam causes a river or stream to overflow onto the surrounding 
area.  Flooding can also result from the failure of a water control structure, such as a levee 
or dam.  The most common cause of flooding is due to rain or snow melt that accumulates 
faster than soils can absorb it or rivers can carry it away.  Figure 3.9a provides a visual of 
where the most commonly referred to rivers, creeks, reservoirs, and lakes are located 
throughout New York State, and which counties are vulnerable to flooding.    

Rivers and Creeks: 

Black River, Canisteo River, Cattaraugus Creek, Chemung River, Chenango River, Cohocton 
River, Delaware River, Erie Canal, Genesee River, Hudson River, Mohawk River, Raquette 
River, Saranac River, Schoharie Creek, Sesquehanna River, St. Lawrence River, St. Regis 
River, Tonawanda Creek and Wallkill River  

Lakes and Reservoirs: 

Allegheny Reservoir, Black Lake, Canandaigua Lake, Cayuga Lake, Chatauqua Lake, 
Cranberry Lake, Great Sacandaga Lake, Keuka lake, Lake Champlain, Lake Erie, Lake 
George, Lake Ontario, Oneida Lake, Pepacton Reservoir, Seneca Lake, Skaneateles Lake and 
Stillwater Reservoir. 
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Figure 3.9a:  New York State Waterways  
 

 
Source:  Geoscience News and Information, 2013 
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All types of flooding can cause widespread damage throughout rural and urban areas, 
causing loss of life, injury, and severe water damage to residential and commercial 
buildings, electrical and communication networks, and agriculture. New York State has 
identified nine flood types that can cause loss of life and damage to property, 
infrastructure, agriculture, and the environment: riverine overbank flooding, flash floods, 
alluvial fan floods, mudflows or debris floods, dam- and levee-break floods, local draining 
or high groundwater levels, fluctuating lake levels, ice-jams, and coastal flooding. 
 
Riverine Flooding 
 
Riverine floodplains range from narrow, confined channels in the steep valleys of hilly and 
mountainous areas to wide, flat areas along major rivers and low-lying coastal regions.  The 
volume of water in the floodplain is a function of the size of the contributing watershed and 
topographic characteristics such as watershed shape and slope, and climatic and land-use 
characteristics. 
 
In steep narrow valleys, flooding usually occurs quickly and is of short duration, and 
floodwaters are likely to be rapid and deep.  In relatively flat floodplains, areas may remain 
inundated for days or even weeks, but floodwaters are typically slow-moving and relatively 
shallow, and may accumulate over long periods of time. 
 

Flooding from large rivers 
usually results from large-
scale weather systems 
that generate prolonged 
rainfall over wide areas.  
These same weather 
systems may cause 
flooding in hundreds of 
smaller basins that drain 
to major rivers.  Small 
rivers and streams are 
susceptible to flooding 
from more localized 
weather systems that 
cause intense rainfall over 
small areas.  In some parts 
of the State, annual spring 
floods result from 
snowmelt, and the extent 

of flooding depends on the depth of winter snowpack and spring weather patterns.  In the 
Northeast, winter thaws, sometimes combined with rain, can also cause significant 
flooding.  Riverine flooding is most severe in the following river basins: Delaware, 
Susquehanna, Chemung, Erie-Niagara, Genesee, Allegany, Hudson, and Mohawk, as well as 
the Lake Champlain Basin.  

Severe flooding caused by the spring and early summer's persistent rains damaged 
houses, closed roads and forced people to flee their homes in Mohawk Valley in 
Herkimer County in June 2006. (NYS, 2006) 
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Flash Floods 

Flash floods are characterized by a rapid rise in water level, high velocity, and large 
amounts of debris.  They are capable of tearing out trees, undermining buildings and 
bridges, and scouring new channels.  Major factors causing flash flooding are the intensity 
and duration of rainfall, the steepness of watershed, and stream gradients.  The extent and 
density of watershed vegetation, the natural and artificial flood storage areas, and the 
configuration of the stream bed and floodplain are also important. 
 
Flash floods can result from the failure of a dam, the sudden breakup of an ice jam, or an 
intense rainfall over a very short duration.  All of these events can cause the release of a 
large volume of water in a short period of time.  Flash flooding in urban areas is an 
increasingly serious problem due to removal of vegetation, increased paving, replacement 
of permeable ground cover with impermeable surfaces that increase runoff, and 
construction of drainage systems that increase the speed of runoff.   
 
Flash flooding can occur throughout any region in New York State; however, the distinctive 
flash flood event that is characterized by fast-moving water and violent, damaging results 
requires a steep topography.  Steep topography prevails in the Allegany-Catskill plateau, 
which runs the entire width of New York State’s Southern Tier, and the Adirondack 
Mountains to the north. 
 
Alluvial Fan Flooding 

An alluvial fan is a triangle-shaped deposit of gravel, sand, and even smaller pieces of 
sediment, such as silt.  This sediment is called alluvium.  Alluvial fans are usually created as 
flowing water interacts with mountains, hills, or the steep walls of canyons.  Streams 
carrying alluvium can comprise a trickle of rainwater, a fast-moving creek, a powerful river, 
or even runoff from agriculture or industry.  As a stream flows down a hill, it picks up sand 
and other particles.  The rushing water carries alluvium to a flat plain, where the stream 
leaves its channel to spread out.  Alluvium is deposited as the stream fans out, creating the 
familiar triangle-shaped feature.1 
 
Alluvial fans are subject to flooding and can be even more dangerous than the upstream 
canyons that feed them.  Their slightly convex perpendicular surfaces cause water to 
spread until there is no zone of refuge.  If the gradient is steep, active transport of materials 
down the fan creates a moving substrate that is inhospitable to travel on foot or wheels. 
But as the gradient diminishes downslope, water comes down from above faster that it can 
flow away downstream, and can pond to hazardous depths.2 
 
There are no documented incidents of alluvial fan flooding in NYS; however, sediment 
deposition within stream channels is a factor in flooding in certain areas of NYS.  
Communities that are situated along streams or rivers where stream slope quickly changes 

                                                             
1 National Geographic Encyclopedia Entry  
2 Wikipedia 
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from a high gradient to a low gradient will often have sediment drop out and build up in the 
stream channel.  This is a normal natural occurrence, and in unpopulated areas, the stream 
will clear or move its channel during a large storm event.  However, in confined areas 
around culverts and bridges or within populated areas, the stream may not be able to act in 
its natural way and will leave its banks and cause flooding during relatively minor storm 
events.  Where environmental permits can be obtained and it is practical, regular stream 
maintenance will often help alleviate flooding during minor storm events.  
 
Mudflows & Debris Floods 
 
Mudflows are rivers of liquid and flowing mud on the surface of normally dry land, often 
caused by a combination of brush loss and subsequent heavy rains. Mudflows can develop 
when water saturates the ground, such as from rapid snowmelt or heavy or long periods of 
rainfall, causing a thick liquid downhill flow of earth.  Mudflows are different from other 
earth movements such as landslides, slope failures, and even moving saturated soil masses 
in which masses of earth, rock, or debris move down a slope where there is not a flowing 
characteristic.  
 
Debris can be caused naturally or exacerbated by human activity.  Decayed trees, broken 
tree limbs, logs, and abandoned beaver dams are examples of natural debris.  Littering or 
improper handling and storage of material within the floodplain can contribute to debris 
flooding.  During heavy rainfall or severe storms, debris is washed into waterways, 
exacerbating flood damages and clean-up. 
 
Ice Jam Floods 

The formation of ice jams depends on the weather and physical conditions in river 
channels.  They are most likely to occur where the channel slope naturally decreases, in 
culverts, and along shallows where channels may freeze solid.  Ice jams and resulting floods 
can occur during the following: 1) fall freeze-up from the formation of frazil ice, 2) 
midwinter periods when stream channels freeze solid, forming anchor ice, and 3) spring 
breakup when rising water levels from snowmelt or rainfall break existing ice cover into 
large floating masses that lodge at bridges or other constructions.   
 
Damage from ice jam flooding can exceed that caused by open water flooding.  Flood 
elevations are usually higher than predicted for free-flow conditions, water levels may 
change rapidly, and additional physical damage is caused by the force of ice impacting 
buildings and other structures. Flooding caused by ice jams is similar to flash flooding.  Ice 
jam formation causes a rapid rise of water at the jam and extends upstream.  Failure or 
release of the jam causes sudden flooding downstream. While it is difficult to identify 
particular areas that are generally prone to ice jam flooding because the hazard can be 
localized, based on the causal characteristics, the ice jam flood hazard is most prevalent in 
locations of flat terrain and where climate includes extended periods of below-freezing 
temperatures.  
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Ice jams are common in the Northeast United States, and New York is no exception.  In fact, 
according to the US Army Corps of Engineers, New York State ranks second in the nation 
for total number of ice jam events.  Areas of New York that include characteristics 
contributing to ice jam flooding include the northern counties of the Finger Lakes region 
and far western New York, the Mohawk Valley of central and eastern New York, and the 
North Country.  Because of the sometimes unpredictable nature of ice jam floods, FEMA’s 
Flood Insurance Rate Maps often do not reflect ice jam flood threats.   

 
Dam- and Levee-Break  
 
Dams provide essential benefits to our nation, such as flood control, drinking water, 
irrigation, and recreation.  The safe operation and proper maintenance of these dams is 
critical to sustaining these benefits while preventing the possibility of a dam failure.  
Thousands of our nation’s dams are in need of rehabilitation to meet current design and 
safety standards.  They are not only aging, but are now subject to stricter criteria as a result 
of increased downstream development and advancing scientific knowledge predicting 
flooding, earthquakes, and dam failures.  
 
A typical dam is a barrier constructed across a valley for impounding water or creating a 
reservoir, but there are other types of dams, including ring reservoirs.  Dam failures can 
occur as a result of structural failures, such as progressive erosion of an embankment or 
overtopping and breaching by a severe flood. Earthquakes can also contribute to 
weakening of dams.  Disastrous floods caused by dam failures, although not in the category 
of natural hazards, have caused great loss of life and property damage, primarily due to 
their unexpected nature and tremendous flow of floodwater. 
 
The average age of our nation’s dams is 52 years. By 2020, 70% of the total dams in the 
United States will be over 50 years old.  Fifty years ago, dams were built with the best 
engineering and construction standards of the time.  However, as the scientific and 
engineering data have improved, many dams are not expected to safely withstand current 
predictions regarding large floods and earthquakes.   
 
Like many other states, NYS has a comprehensive dam safety program.  It is comprised of 
three governmental authorities regulating dam safety in NYS:  
 

 NYS Department of Environmental Conservation (DEC)  
o Environmental Conservation Law (ECL) Article 15, Part 673 

 Federal Energy Regulatory Commission (FERC) 
o 18 CFR 12.22-24  

 U.S. Army Corp of Engineers (USACE)  
o EP 1110-2-13, Dam Safety Preparedness   

 
Dam safety emergency action plans, or EAPs, are formal dam failure procedures written by 
the dam owner/operator.  The EAPs are site-specific plans and relate only to the facility’s 
procedures to prevent/mitigate the occurrence of a catastrophic dam failure. USACE is 
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responsible to submit an EAP for dams they own, operate, and maintain.  EAPs for 
hydroelectric dams fall under the purview of FERC, and DEC regulates dam safety and EAPs 
for all dams in NYS. 
 
To support emergency planning and other tasks, dams are classified according to the 
potential impacts a dam failure may have on the surrounding areas.  This hazard 
classification is only indicative of the potential consequences a dam failure may have and 
not the physical condition of the dam.  The New York classifications are below:  
 

 Class "A" (low hazard); 
 Class "B" (significant/intermediate hazard);  
 Class "C" (high hazard);  
 Class “D” (non-hazard). 

 
There are more than 5,700 active dams in NYS.  Approximately 392 are classified as high 
hazard, and 757 as intermediate hazard.   About 4,100 are classified as low hazard or “no 
hazard.”  
 
An EAP must be developed by the dam owner if a dam is classified as either a Class B 
(significant/ intermediate) or Class C (high-hazard).  All emergency action plans are 
required to include, but are not limited to:  
 

1. Procedures for the notification of an emergency, to include a notification flow chart.  
2. Inundation maps or other acceptable description of the potential inundation area.  

The dam break analysis should consist of two scenarios: “sunny day failure” and 
“probable maximum flood” or PMF.   
 
 DEC regulations for EAPs:  

i. Class "B" dams may have an engineer prepare a dam break analysis. 
ii. Class "C" dams shall have an engineer prepare a dam break analysis. 

 FERC EAPs:  
i. Class "B" and "C" dams shall have an engineer prepare a dam break 

analysis. 
3. Procedures for implementing all other aspects of the emergency action plan. This 

includes: 
 

 Emergency detection and trigger events; 
 Timely evaluation of the emergency situation for appropriate course of action, 

which may include the declaration of an emergency condition level;  
 Security provisions; and 
 Emergency termination. 

 

4. General responsibilities under the plan. 
5. Procedures for exercising the plan. 
6. Procedures for updating and maintaining the plan. 
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During a potential or actual emergency, the dam owner/operator will notify off-site 
officials of a dam emergency using an emergency classification based on the 
conditions at the dam using the following letters/ descriptions: 
 

 Condition "A" – failure is imminent or has occurred.  
 Condition "B" – there is potential for failure. 
 Condition "C" – a non-failure emergency condition.  

 
Ideally, the emergency manager should be involved in the EAP’s development.  The 
emergency manager would need to, at the least: 
 

 Understand dam classification and emergency condition levels that could be 
declared;  

 Check that notifications and responsibilities in the EAP are correctly identified;  
 Understand the potential area of impact of a dam failure, which should serve as a 

starting point for the development of an annex to their CEMP.   
 
EAP is not a local jurisdiction’s response or flood plan; it is a specific facility’s dam failure 
scenario plan.  While the EAP would outline the dam owner’s responsibility at the facility 
(e.g., notify local government), the emergency manager’s responsibility encompasses the 
response activities that would be undertaken if the dam were to fail.  Recipients of an EAP, 
in addition to the State, shall be all municipalities within the outlined inundation areas, as 
identified in the NYS Dam Safety Planning Emergency Action Plan dam break analysis.   
 
The state generally inspects Class C dams every two years and Class B dams every four 
years. To support emergency planning efforts and raise awareness among local officials 
and emergency managers, a copy of each inspection report is sent to the chief executive of 
the community in which the dam is located. Municipal officials or emergency managers 
from any municipality in the dam’s inundation area may receive a copy of the inspection 
report upon request. 
 
Based on research and data provided by NYS and local counties, levee breaks are a low risk 
hazard; therefore, all stakeholders are primarily focusing on dam failure and safety. 
 
The New York State Department of Environmental Conservation (DEC) is responsible for 
more than 100 flood control projects throughout the state.  Most were constructed by 
USACE and are operated and maintained by DEC, in some cases with local municipal 
partners. 
 
Levee Control Safety Projects 

 
Flood control projects consist of modified channels, floodwalls, levees, ponding areas, and 
various drainage structures as needed. The nature and design of projects often require 
significant amounts of land. Lands in fee title and permanent easements were obtained by 
NYS in order to construct, operate, and maintain these projects. These property rights 
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allow DEC and its agents to access project lands to perform all necessary work. Mowing, 
sediment removal from drainage channels and waterways, concrete repair, and functional 
checks of equipment are examples of activities performed to ensure the ongoing structural 
integrity and function of earthen levees, floodwalls, drainage structures, and other 
protective works features. 
 
The purpose of the Flood Control Projects Program is to prevent loss of life and property 
damages from flooding while protecting the health, safety, and well-being of residents 
through construction and proper maintenance and operation of flood protection works.  
Under ECL Article 16, DEC is required to be the non-federal sponsor to participate in the 
Federal Flood Control Program.  There are two major components of the program:  
 

1. Project Operation and Maintenance and Major Repair and Rehabilitation:  DEC 
is required by contract with the federal government to operate, maintain, and 
rehabilitate projects in an “as constructed” state of readiness.  Many of the large 
flood control projects are maintained entirely at State expense.  The DEC Division of 
Water (DOW) and Division of Operations (OPS) jointly perform duties to operate 
these projects.  The DOW observes weather and local conditions to determine when 
a project needs to initiate operation.  Once initiated, DOW monitors the overall 
project to identify any weaknesses and also monitors the local conditions to 
determine when the operation of a project can cease.  DOW identifies critical work 
needs, and the OPS performs maintenance and operations work, including mowing 
levees; cleaning ditches; lubricating equipment; and operating pumps, closures, 
structures, and gate valves.   Repair and replacement work is accomplished in 
conformance with the State and USACE requirements to assure flood protection 
reliability.  Major repairs and rehabilitation decisions are a significant component of 
DOW’s capital projects request and direction. Examples of major repairs or 
replacements include: stabilization in areas of channel bank erosion threatening 
levees and walls; rehabilitation of concrete walls and flumes; replacement of pump 
station electrical and mechanical equipment; and gravel shoal removal.  As many 
projects are currently past their design life, major rehabilitation is required. 
 

2. New Project Development:  Development of new flood protection projects with the 
federal government requires studies of economical and environmentally sensitive 
alternatives to provide flood protection, reduce flooding damages, and upgrade 
existing projects. 
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Local Drainage or High Groundwater Levels  
 

Locally heavy precipitation 
may produce flooding in areas 
other than delineated 
floodplains or along 
recognizable drainage 
channels.  If local conditions 
cannot accommodate intense 
precipitation through a 
combination of infiltration 
and surface runoff, water may 
accumulate and cause flooding 
problems.  During winter and 
spring, frozen ground and 
accumulations of snow may 
contribute to inadequate 
drainage and localized 
ponding.  Similar to ice jams, 
poor drainage flooding problems are localized but generally occur in areas with flat 
gradients and generally increase with urbanization, which speeds the accumulation of 
floodwaters because of the addition of impervious areas.  Shallow sheet flooding may result 
unless channels have been improved to account for increased flows. 
 
High groundwater levels may be of concern and can cause problems even where there is no 
surface flooding.  Seasonally high groundwater is common in many areas and occurs only 
after long periods of above-average precipitation in others.  High groundwater problems 
are known to occur in urban areas where groundwater pumping has ended and aquifer 
levels have rebounded. Basement flooding is a particular complaint in areas susceptible to 
high groundwater levels.  
 
Areas of New York that include characteristics contributing to poor drainage type flooding 
include the Long Island communities, western New York, and, in general, the more 
urbanized areas. 
 
New York State has 17 major basins. A drainage basin is a larger watershed containing the 
watersheds of several other smaller rivers and streams.  A watershed is the land that water 
flows across or under on its way to a river, lake, stream, or bay. Water travels over farm 
fields, forests, suburban lawns, and city streets, or it seeps into the soil and travels as 
groundwater. Watersheds are separated from each other by high points, such as hills or 
slopes. 
 
To picture a watershed, think of a small brook that flows into a river. The river then flows 
into a lake. All the land that surrounds the brook, river, and lake are in one watershed, 
because all the water in the area flows into the lake. In addition, the lake and its watershed 

Satellite view of Cayuga Lake located in the center of NYS Finger Lakes region. 

(Cayuga Lake Watershed Network, 2013) 
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may be a part of a larger river’s watershed. Water in the larger rivers eventually makes its 
way to the ocean.  
 
New York State’s hydrologic resources are geographically organized into 17 major drainage 
basins. As demonstrated in Figure 3.9b, the drainage basins are mapped and identified 
using the United States Geological Survey (USGS) eight-digit hydrologic unit code, or “huc 
code.” These maps and associated codes provide a standardized base for use by water-
resource organizations in locating, storing, retrieving, and exchanging hydrologic data. 
They are widely accepted for use in planning and describing water-use and related land-
use activities (DEC, 2012).  DEC provides facts and additional maps about each watershed’s 
location, size, water quality, and more.  This information is available for public access at 

http://www.dec.ny.gov/lands/60135.html  

http://www.dec.ny.gov/lands/60135.html
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Figure 3.9b: New York State Major Drainage Basins/Watersheds  
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Fluctuating Lake Levels 

Water levels in lakes can fluctuate on a short-term seasonal basis or on a long-term basis 
over periods of months or years.  Heavy seasonal rainfall can cause high lake levels for 
short periods of time, and snow melt can result in higher water levels during the spring.  
Long-term fluctuations are a less-recognized phenomenon that can cause high water and 
subsequent flooding problems lasting for years, or even decades. 
 
In New York, Lakes Ontario and Erie experience seasonal and long-term fluctuations due to 
precipitation patterns over the vast Great Lakes drainage basin.  The lakes have been 
known to exhibit high water levels for significant periods, in spite of the limited amount of 
relief offered to Lake Ontario downstream along the St. Lawrence River.  Even during low 
water periods, however, storms can cause significant flooding when strong winds cause 
surges.  Other large lakes in New York, including the Finger Lakes and Lake Champlain, also 
experience seasonal and long-term fluctuations in mean water levels. 
 
Coastal Flooding 

There are two major types of 
coastal storm events that 
impact the State’s marine 
coastline and the 
communities located on 
those shores.  Hurricanes and 
tropical storms are one 
major type.  Originating in 
the warm waters of the South 
Atlantic, these are high 
energy storm systems and 
their usual path, from south 
to north, puts Long Island’s 
south shore at great risk. 
They can produce both high 
winds and heavy rainfall.  
When one of these storms 
makes landfall coincident 
with high tide, the wind-
driven storm surge can 
overtop barrier dunes, threatening the areas behind them.  Nor’easters can also cause 
flooding on our marine coasts.  These storms form in the gap between a high and low 
pressure system and are sometimes referred to as “precipitation machines.”  They bring 
sustained high winds and heavy snow or rain, and are often responsible for storm surges 
on the north shore of Long Island.  These coastal storms, including Nor’easters, tropical 
storms, and hurricanes, can reach the inland and upland portions of the State and bring 
torrential rains. 
 

Cars are submerged at the entrance to a parking garage in New York’s Financial 
District in the aftermath of Hurricane Sandy, Tuesday, Oct. 30, 2012. New York 
City awakened Tuesday to a flooded subway system, shuttered financial markets 
and hundreds of thousands of people without power a day after a wall of seawater 
and high winds slammed into the city, destroying buildings and flooding tunnels. 
(AP Photo/Richard Drew) 
 

http://ionenewsone.files.wordpress.com/2012/10/new-york-sandy-death-toll.jpg
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In 2012 Hurricane Sandy traveled through 24 states, crippling thousands of communities.  
The entire Eastern Seaboard was devastated from Florida to Maine, but Sandy caused 
millions of dollars in damage particularly in New York and New Jersey coastal 
communities.  Its storm surge hit New York City on October 29th, immobilizing residents; 
flooding streets, subways, railways, and tunnels; and eliminating power resources in and 
around the city.  Flood water levels ranged from one to eighteen feet high in coastal 
communities in and surrounding NYC.  
 
The Figures 3.9c and Figure 3.9d below provided by The New York Times show a snapshot 
of areas located in flood areas and water level heights in Manhattan and Staten Island.   
 
Flood areas are shown in blue shading; and water level heights are represented by yellow 
(0-3 ft.), orange (3-6 ft.) and red (6-18 ft.) shading. 
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Figure 3.9c:  Manhattan’s Financial District Flooding Post-Hurricane Sandy    
 

 
Source:  New York Times, 2012 (Flood areas and levels from the FEMA, Andrew A. Beveridge, socialexplorer.com; building shapes from NYC Open Data)  

http://socialexplorer.com/
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Figure 3.9d:  Oakwood, Staten Island Post-Hurricane Sandy    
 

 
Source:  New York Times, 2012 (Flood areas and levels from the FEMA, Andrew A. Beveridge, socialexplorer.com; building shapes from NYC Open Data) 
 

http://socialexplorer.com/


 2014 New York State Hazard Mitigation Plan Flood 

3.9-18 Final Release Date January 4, 2014 

 

Coastal communities are still recovering from Hurricane Sandy.  Section 3.5 Coastal 
Erosion and Section 3.12 Hurricane discuss the impacts of Hurricane Sandy in greater 
detail.  NYS has collaborated with community partners, not-for-profit organizations, and 
federal agencies such as FEMA and HUD to assist in the recovery efforts to restore 
businesses and communities along the East Coast.  Mitigation projects in coastal 
communities are currently being funded to elevate structures and acquire properties 
located throughout New York, Kings, Queens, Richmond, Bronx, Suffolk, and Nassau 
counties. 
 
Communities along the shores of Lake Erie and Lake Ontario also are faced with coastal 
flooding.  High water levels in lakes, sometimes due to seasonal runoff, sometimes due to 
above-normal runoff over a longer-term period, can cause near-shore flooding (see 
discussion in the preceding section).  But flooding along the Great Lakes can also come 
from a seiche.  Like water sloshing in a bathtub, seiches are tide-like rises and drops in 
Great Lakes coastal water levels caused by prolonged strong winds that push water toward 
one side of the lake, causing the water level to rise on the downwind side of the lake and to 
drop on the upwind side.  When the wind stops, the water sloshes back and forth, with the 
near shore water level rising and falling in decreasing amounts on both sides of the lake 
until it reaches equilibrium. 

Location 

 
New York State exhibits a diverse blend of geo-physical features that influence the 
potential for flooding.  Although some regions throughout the state are more susceptible to 
multiple flood types than others, there are no areas in NYS exempt from flooding. Land 
characteristics such as topography, elevations, latitudes, and water bodies (including 
waterways) are contributing factors to flooding.   
 
Topography variations, commonly referred to as steep slopes and hilly terrain, are 
common in many areas of New York State.  Simply put, steep slope features can cause large 
accumulations of water in the associated valleys or ravines, especially during intense or 
long-duration rainfalls.  Figure 1a in Section 1 of the plan shows a topographical 
representation of New York State.   
 
Elevations in New York State range from sea level up to 5,000 ft. above sea level in the high 
peaks of the Adirondacks.  Simply put, rising elevations can affect the flood hazard by 
having a tendency to increase precipitation amounts from storm systems; this effect is 
called orographic lift, and it can increase the depth of snow pack leading to spring flooding 
events.   
 
Latitudes of New York State include those subject to frequent cold weather as air masses 
are modified moving over the cold far northern reaches of North America.  This cold air 
movement predominates the weather pattern six months out of the year, resulting in large 
amounts of snowfall, particularly from lake effect (or enhanced) snow fall, and increases 
the threat of spring floods as moisture is released from the deep snow pack. 
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New York State has a significant exposure to water.  In the interest of identifying the 
obvious factors, this is a major causal element of the flood hazard.  According to the New 
York State Department of Environmental Conservation, Bureau of Flood Protection 
and Dam Safety, Division of Water, water exposure includes the following; 
 

 Rivers and streams – 52,337 miles  
 Reservoirs, ponds, and lakes (excluding the Great Lakes) – 7,849 acres 
 Inland water (exclusive of the boundary water areas of Long Island Sound and New 

York Harbor, which is 1,530 sq. miles (includes NYS portion of Long Island Sound), 
Lake Ontario and Lake Erie – 1,637 sq. miles 

 Great Lakes shoreline – 577 miles  
 Atlantic Shoreline – 117. 5 miles 

 

Human use of land affects the hydraulics of effluent.  Changes in land cover, including 
agriculture, development, and re-development, can have a significant causal effect on the 
flood hazard potential.  For instance, development leading to increased amounts of 
impervious surfaces such as roads, parking lots, and buildings can increase rainwater 
runoff, and development in floodplains or wetlands can potentially result in an increased 
floodplain level. 
 
Although some areas are more prone to flooding than others, no area is exempt from flood 
hazards:  New York State contains more than 52,000 miles of rivers and streams with 1,480 
communities designated as flood-prone areas.  It is estimated that approximately 700,000 
people live in these flood-prone areas, while millions more work, travel through, or use 
recreational facilities located in areas subject to flooding.  In addition, areas outside 
mapped and recognized flood hazard zones can also experience flooding.  FEMA reports 
that more than 30% of the claims filed under the NFIP are from damages incurred outside 
the 100-year floodplain.  An example of this type of area is the common “urban flooding” 
resulting from undersized or poorly maintained drainage systems.   
 
Based on information including historical flooding and flood disaster declarations, flood 
problems are most acute in the Delaware, Susquehanna, Genesee, Chemung, Hudson, 
Mohawk, and Allegheny River Basins.  These major waterways, along with the tributary 
streams in the basins, are subject to direct flooding.  Tributary streams also imperil 
persons and property by backwater flooding associated with the major waterways in the 
basins. 
 
River basins are not the only areas of New York State exposed to flood hazards.  New York 
has more than 3,000 miles of marine and lacustrine coastline that can cause flooding.  This 
includes the lands adjacent to Lake Erie and Lake Ontario, the St. Lawrence and Niagara 
Rivers, the Hudson River estuary, the Kill van Kull and Arthur Kill, Long Island Sound, and 
the Atlantic Ocean and their connecting bays, harbors, shallows, and marshes.  Long Island 
has 1,200+ miles of coastline, and the Great Lakes encompass an additional 1,000 miles 
along their shores.  Twenty-five cities, 112 towns, and 103 villages are located on these 
shorelines and are vulnerable to flood hazards. 
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Previous Flood Occurrences  
 
New York State Office of Emergency Management (NYSOEM) Mitigation staff researched 
several data sources for historical flood records including NYSOEM archives, FEMA 
statistics, disaster declaration data, Spatial Hazard Events and Losses Databases for the 
United States (SHELDUS), and NOAA’s National Climatic Data Center (NCDC) storm event 
database.  According to FEMA, 52 major flood events resulting in Presidential disaster 
declarations occurred from 1954 to 2013.  NYS has also encountered 101 undeclared flood 
occurrences dating as far back as 1635.    
 
Table 3.9a documents major flood declaration events that occurred from 1954-2013. 
 
Table 3.9a:  Major Flood Disaster Declarations (1954-2013) 
 

Disaster 
Number 

Type/Location  
Individual Assistance (IA)  

Public Assistance (PA) 

Declaration 
Date 

Damage Amount 

DR-4129 

Severe Storms & Flooding 
PA only – Allegany, Broome, Chautauqua, 
Chenango, Clinton, Cortland, Delaware, Essex, 
Franklin, Herkimer, Madison, Montgomery, 
Niagara, Oneida, Otsego, and Warren 
Counties 

7/12/2013 Currently unavailable 

EM-3351 
DR-4085 

Hurricane Sandy 
IA - Bronx, Kings, Nassau, New York, Orange, 
Putnam, Queens, Richmond, Rockland, 
Suffolk, Sullivan, Ulster, and Westchester 
Counties 
PA – Bronx, Green, Kings, Nassau, New York, 
Orange, Putnam, Queens, Richmond, 
Rockland, Suffolk, Sullivan, Ulster, and 
Westchester Counties 

10/30/2012 

FEMA Obligated Dollars as 
of 2014 Plan Update: 
IA $999 million 
PA $1.26 billion 
 

EM-3341 
DR-4031 

Remnants of Tropical Storm Lee 
IA – Broome, Chemung, Chenango, Delaware, 
Fulton, Herkimer, Oneida, Orange, Otsego, 
Schenectady, Schoharie, Tioga, and Ulster 
Counties 
PA – Broome, Chemung, Chenango, Delaware, 
Herkimer, Montgomery, Oneida, Orange, 
Otsego, Schenectady, Schoharie, Tioga, 
Tompkins, and Ulster Counties 

9/13/2011 

FEMA Obligated Dollars as 
of 2014 Plan Update: 
IA $55.2 million 
PA $165.8 million 
 

EM-3328 
DR-4020 

Hurricane Irene 
IA – Albany, Bronx, Clinton, Columbia, 
Delaware, Dutchess, Essex, Greene, Herkimer, 
Kings Montgomery, Nassau, Orange, Otsego, 
Putnam, Queens, Rensselaer, Richmond, 
Rockland, Saratoga, Schenectady, Schoharie, 
Suffolk, Sullivan, Ulster, Warren, Washington, 
and Westchester Counties 
PA – Albany, Bronx, Clinton, Columbia, 
Delaware, Dutchess, Essex, Franklin, Fulton, 

8/31/2011 

FEMA Obligated Dollars as 
of 2014 Plan Update: 
IA $103 million 
PA $362.5 million 
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Disaster 
Number 

Type/Location  
Individual Assistance (IA)  

Public Assistance (PA) 

Declaration 
Date 

Damage Amount 

Greene, Hamilton, Herkimer, Kings, 
Montgomery, Nassau, New York, Orange, 
Otsego, Putnam, Queens, Rensselaer, 
Richmond, Rockland, Saratoga, Schenectady, 
Schoharie, Suffolk, Sullivan, Ulster, Warren, 
Washington, and Westchester  Counties 

DR-1993 

Severe Storms, Flooding, Tornadoes, & 
Straight-line Winds 
PA only – Allegany, Broome, Chemung, 
Chenango, Clinton, Delaware, Essex, Franklin, 
Hamilton, Herkimer, Lewis, Livingston, 
Madison, Niagara, Oneida, Onondaga, Ontario, 
Steuben, Tioga, Ulster, Warren, Wyoming, and 
Yates Counties 

6/10/2011 
FEMA Obligated Dollars as 
of 2014 Plan Update: 

PA $25.9 million 

DR-1899 
Severe Storms & Flooding 
PA Only – Nassau, Orange, Richmond, 
Rockland, Suffolk, and Westchester Counties 

4/16/2010 

Damages: $78.7 million 
FEMA Obligated Dollars as 
of 2014 Plan Update: 
PA $49.7 million 

DR-1869 
Severe Storms & Flooding Associated 
w/Tropical Depression Ida & a Nor’easter 
PA only – Nassau and Suffolk Counties 

12/31/2009 

Damages: $44.4 million 
FEMA Obligated Dollars as 
of 2014 Plan Update: 
PA $5.3 million 

DR-1857 

Severe Storms & Flooding 
IA – Cattaraugus, Chautauqua and Erie 
Counties 
PA – Allegany, Cattaraugus, Chautauqua, 
Chenango, Cortland, and Erie Counties 

9/1/2009 

Damages:$45.4 million 
FEMA Obligated Dollars as 
of 2014 Plan Update: 
IA $4.6 million 
PA $32.6 million 

DR-1724 
Severe Storms & Flooding 
IA only – Kings and Queens Counties 

8/31/2007 
FEMA Obligated Dollars as 
of 2014 Plan Update: 
IA $5.1 million 

DR-1670 

Severe Storms & Flooding 
IA _ Broome and Chenango Counties 
PA – Broome, Chenango, Delaware, Hamilton, 
Herkimer, Montgomery, Otsego, Sullivan, and 
Tioga Counties 

12/12/2006 

FEMA Obligated Dollars as 
of 2014 Plan Update: 
IA $3 million 
PA $30 million 

DR-1665 

Severe Storms & Flooding 
IA – Erie, Genesee, Niagara, and Orleans, 
Counties 
PA - Erie, Genesee, Niagara, and Orleans, 
Counties 

10/24/2006 

Damages: $141.58 million 
FEMA Obligated Dollars as 
of 2014 Plan Update: 
IA $9.1 million 
PA: $112.1 million 

DR-1650 

Severe Storms & Flooding 
IA – Broome, Chenango, Delaware, Herkimer, 
Montgomery, Oneida, Orange, Otsego, 
Schoharie, Sullivan, Tioga, and Ulster 
Counties 
PA – Broome, Cortland, Fulton, Greene, 
Hamilton, Madison, Oneida, Rensselaer, 
Schenectady, Schoharie, Tioga, Tompkins, and 
Westchester Counties 

7/1/2006 

Damages: $246.3 million 
FEMA Obligated Dollars as 
of 2014 Plan Update: 
IA $31.5 million 
PA $211.1 million 
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Disaster 
Number 

Type/Location  
Individual Assistance (IA)  

Public Assistance (PA) 

Declaration 
Date 

Damage Amount 

DR-1589 

Severe Storms & Flooding 
IA – Broome, Chenango, Cortland, Delaware, 
Orange, Rensselaer, Schenectady, Schoharie, 
Sullivan, Tioga, and Ulster Counties 
PA – Broome, Chenango, Cayuga, Chautauqua, 
Columbia, Cortland, Delaware, Greene, 
Madison, Montgomery, Niagara, Orange, 
Otsego, Putnam, Rensselaer, Schoharie, 
Sullivan, Tioga, Westchester, and Ulster 
Counties 

04/19/2005 

Damages: $66.2 million 
FEMA Obligated Dollars as 
of 2014 Plan Update: 
IA $8.1 million 
PA$51.3 million 

DR-1564 

Severe Storms & Flooding 
IA – Allegany, Broome, Cattaraugus, Madison, 
Monroe, Niagara, Oneida, Onondaga, Orleans, 
Steuben, Sullivan, Ulster, and Wayne Counties 
PA – Allegany, Broome, Cattaraugus, 
Chautauqua, Columbia, Delaware, Monroe, 
Niagara, Onondaga, Orange, Orleans, Steuben, 
Sullivan, Ulster, and Warren Counties 

10/01/2004 

Damages: $18.03 million 
FEMA Obligated Dollars as 
of 2014 Plan Update: 
IA $2.9 million 
PA $14.1 million 

DR-1565 

Tropical Depression Ivan 
IA – Broome, Chenango, Delaware, Orange, 
Sullivan, and Ulster Counties 
PA – Broome, Chenango, Delaware, Orange, 
Schoharie, Steuben, Sullivan, Tioga, and 
Ulster Counties 

10/01/2004 

Damages: $15.10 million 
FEMA Obligated Dollars as 
of 2014 Plan Update: 
IA $1.6 million 
PA $11.6 million 

DR-1534 

Severe Storms & Flooding 
PA only – Allegany, Cattaraugus, Chautauqua, 
Delaware, Erie, Hamilton, Herkimer, Ontario, 
Saratoga, Schoharie, Steuben, Ulster, 
Washington, and Yates Counties 

08/03/2004 
FEMA Obligated Dollars as 
of 2014 Plan Update: 
PA $18.7 million 

DR-1486 

Severe Storms, Tornadoes, & Flooding  
IA - Allegany, Cattaraugus, Chemung, 
Columbia, Delaware, Fulton, Greene, 
Livingston, Montgomery, Ontario, Rensselaer, 
Schuyler , Steuben, and Yates Counties 
PA - Allegany, Cattaraugus, Chemung, 
Columbia, Delaware, Fulton, Livingston, 
Madison, Montgomery, Ontario, Schuyler, 
Steuben, Sullivan, Wyoming, and Yates 
Counties 

08/29/2003 

FEMA Obligated Dollars as 
of 2014 Plan Update: 
IA $1.8 million 
PA $23.7 million 

DR-1335 

Severe Storms 
PA only - Albany, Allegany, Cattaraugus, 
Chenango, Columbia, Dutchess, Erie, Essex, 
Greene, Herkimer, Lewis, Livingston, 
Madison, Montgomery, Niagara, Oneida, 
Onondaga, Orleans, Otsego, Rensselaer, 
Schenectady, Schoharie, Steuben, Sullivan, 
Tioga, Tompkins, Ulster, and Yates Counties 

7/21/2000 

Total Eligible Damages:  
$34.6 million 
FEMA Obligated Dollars as 
of 2014 Plan Update: 
PA $31 million 
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Disaster 
Number 

Type/Location  
Individual Assistance (IA)  

Public Assistance (PA) 

Declaration 
Date 

Damage Amount 

EM-3149 
DR-1296 

Hurricane Floyd 
IA - Albany , Dutchess , Essex , Greene , 
Orange , Putnam , Rensselaer, Rockland , 
Schenectady , Ulster and Westchester 
Counties 
PA - Albany, Essex, Greene, Nassau, Orange, 
Putnam, Rockland, Schoharie, Suffolk, Ulster, 
Warren, and Westchester Counties 

9/19/1999 

Property damages and 
debris accumulation. Total 
Eligible Damages:  $62.2 
million 
FEMA Obligated Dollars as 
of 2014 Plan Update: 
IA Unavailable 
PA $41.2 million 

DR-1233 

Severe Flooding 
IA - Cattaraugus, Clinton, Erie, Essex, Genesee, 
Livingston, Monroe and Wyoming Counties 
PA - Allegany, Cattaraugus, Clinton, Delaware, 
Erie, Essex, Franklin, Genesee, Livingston, 
Steuben, Sullivan, Tioga, Tompkins and 
Wyoming Counties 

7/7/1998 

Property damages, road 
closures.  Two (2) deaths. 
Total Eligible Damages:  
$27.8 million 
NWS NY Total Flood 
Damages for 1998 in 2013 
Dollars: 
$38.6 million 

DR-1148 

Severe Flooding 
IA - Chemung, Clinton, Delaware, Essex, 
Fulton, Montgomery, Schuyler, Steuben and 
Tompkins Counties 
PA - Chemung, Clinton, Delaware, Essex, 
Franklin, Fulton, Lewis, Montgomery, 
Schoharie, Schuyler, Steuben and Tompkins 
Counties 

12/9/1996 

Total Eligible Damages:  
$25.6 million 
NWS NY Total Flood 
Damages for 1996 in 2013 
Dollars: 
$220 million 

DR-1146 

Severe Storms & Flooding 
IA - Nassau, New York and Suffolk Counties 
PA - Nassau, Suffolk and Westchester 
Counties 

11/19/1996 

Total Eligible Damages:  
$16.1 million 
NWS NY Total Flood 
Damages for 1996 in 2013 
Dollars: 
$220 million 

DR-1095 

Severe Storm & Flooding 
IA - Albany, Allegany, Broome, Cattaraugus, 
Cayuga, Chemung, Chenango, Clinton, 
Columbia, Cortland, Delaware, Dutchess, 
Essex, Greene, Madison, Montgomery, Orange, 
Otsego, Putnam, Rensselaer, Saratoga, 
Schenectady, Schoharie, Steuben, Sullivan, 
Tioga, Tompkins and Ulster Counties 
PA - Albany, Allegany, Broome, Cattaraugus, 
Cayuga, Chemung, Chenango, Clinton, 
Columbia, Cortland, Delaware, Dutchess, 
Essex, Franklin, Greene, Herkimer, Jefferson, 
Lewis, Livingston, Madison, Montgomery, 
Onondaga, Ontario, Orange, Otsego, Putnam, 
Rensselaer, Saint Lawrence, Saratoga, 
Schenectady, Schoharie, Schuyler, Steuben, 
Sullivan, Tioga, Tompkins, Ulster, Warren, 
Washington, Wyoming and Yates Counties 

1/24/1996 

Road closures, property 
damages, closed 
businesses and ten (10) 
deaths.  Total Eligible 
Damages:  $160 million 
NWS NY Total Flood 
Damages for 1996 in 2013 
Dollars: 
$220 million 
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Disaster 
Number 

Type/Location  
Individual Assistance (IA)  

Public Assistance (PA) 

Declaration 
Date 

Damage Amount 

DR-974 

Coastal Storm, High Tides, Heavy Rain, & 
Flooding 
IA - Nassau, New York, Rockland, Suffolk, and 
Westchester Counties 
PA - Nassau, New York, Rockland, Suffolk, and 
Westchester Counties 

12/21/1992 

Damages: $31.2 million  
NWS NY Total Flood 
Damages for 1992 & 1993 
in 2013 Dollars: 
1992 $1.9 million 
1993 $55.5 million 

DR-918 
Hurricane Bob, Long Island 
PA only - Suffolk County 

9/16/1991 

Flooding, Property 
damage. Damages: $11.7 
million 
NWS NY Total Flood 
Damages for 1991 in 2013 
Dollars: 
$19.6 million 

DR-792 

Flooding, East Central NY 
IA - Delaware, Greene, Montgomery, 
Schoharie, and Ulster Counties 
PA - Delaware, Greene, Montgomery, 
Schoharie, and Ulster Counties 

5/15/1987 

Total Eligible Damages:  
$3.6 million 
Damages for 1987 in 2013 
Dollars: 
$75.3 million 

DR-750 
Hurricane Gloria, Long Island 
PA only - Nassau and Suffolk Counties 

10/18/1985 

Flooding, Property 
damage. Damages: $48.5 
million 
NWS NY Total Flood 
Damages for 1985 & 1986 
in 2013 Dollars: 
1985 $24.7 million 
1986 $30.8 million 

DR-734 
Snow Melt, Ice Jams 
PA only - Erie and Niagara Counties 

3/22/1985 

Total Eligible Damages:  
$1.1 million 
NWS NY Total Flood 
Damages for 1985 in 2013 
Dollars: 
$24.7 million 

DR-733 
Flooding, Northern NY 
PA only - Lewis and Oswego Counties 

3/20/1985 

Total Eligible Damages:  
$1.6 million 
NWS NY Total Flood 
Damages for 1985 in 2013 
Dollars: 
$24.7 million 

DR-725 
Flooding, Western NY 
PA only - Allegany, Steuben, and Yates 
Counties 

9/25/1984 

Total Eligible Damages:  
$3.3 million 
NWS NY Total Flood 
Damages for 1984 in 2013 
Dollars: 
$217.5 million 
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Disaster 
Number 

Type/Location  
Individual Assistance (IA)  

Public Assistance (PA) 

Declaration 
Date 

Damage Amount 

DR-702 

Flooding, Southeastern NY 
IA - Nassau, Orange, Rockland, Suffolk and 
Westchester County 
PA - Bronx, Kings, Nassau, New York, Orange, 
Queens, Richmond, Rockland, Suffolk, 
Sullivan, Ulster, and Westchester Counties 

4/17/1984 

Total Eligible Damages:  
$11.9 million 
NWS NY Total Flood 
Damages for 1984 in 2013 
Dollars: 
$217.5 million 

DR-515 

Severe Storms & Flooding  
IA - Broome, Herkimer, Oneida, Tioga, 
Tompkins, Warren and Washington Counties 
PA - Broome, Herkimer, Oneida, Tioga, 
Tompkins, Warren and Washington Counties 

7/21/1976 

NWS NY Total Flood 
Damages for 1976 & 1977 
in 2013 Dollars: 
1976 $38 million 
1977 $10.6 million 

DR-512 
Flash Flooding  
PA only - Chemung and Steuben Counties 

6/29/1976 

NWS NY Total Flood 
Damages for 1976 & 1977 
in 2013 Dollars: 
1976 $38 million 
1977 $10.6 million 

DR-494 

Ice Storms, Severe Storms, & Flooding  
IA - Cattaraugus, Chautauqua, Erie, Genesee, 
Livingston, Monroe, and Wyoming Counties 
PA - Cattaraugus, Chautauqua, Erie, Genesee, 
Livingston, Monroe, and Wyoming Counties 

3/19/1976 

NWS NY Total Flood 
Damages for 1976 & 1977 
in 2013 Dollars: 
1976 $38 million 
1977 $10.6 million 

DR-487 

Severe Storms, Heavy Rain, Landslides, & 
Flooding  
IA - Allegany, Broome, Cayuga, Chemung, 
Cortland, Madison, Onondaga, Oswego, 
Putnam, Queens, Rockland, Steuben, Tioga, 
Tompkins, Westchester, and Yates Counties 
PA - Allegany, Broome, Cayuga, Chemung, 
Cortland, Madison, Onondaga, Oswego, 
Putnam, Queens, Rockland, Steuben, Tioga, 
Tompkins, Westchester, and Yates Counties 

10/2/1975 

NWS NY Total Flood 
Damages for 1973 in 2013 
Dollars: 
$60.1 million 
 

EM-3004 NYS Barge Canal Flooding 11/2/1974 Information unavailable 

DR-447 

Severe Storms & Flooding  
IA - Herkimer, Oneida, Onondaga, and 
Oswego Counties 
PA - Herkimer, Oneida, Onondaga, and 
Oswego Counties 

7/23/1974 Information unavailable 

DR-401 

Severe Storms & Flooding  
IA - Columbia, Delaware, Dutchess, 
Rensselaer, Sullivan and Ulster Counties 
PA - Columbia, Delaware, Dutchess, 
Rensselaer, Sullivan and Ulster Counties 

7/20/1973 

NWS NY Total Flood 
Damages for 1973 in 2013 
Dollars: 
$5 million 
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Disaster 
Number 

Type/Location  
Individual Assistance (IA)  

Public Assistance (PA) 

Declaration 
Date 

Damage Amount 

DR-367 

High Winds, Wave Action, & Flooding  
IA - Cayuga, Genesee, Jefferson, Monroe, 
Niagara, Orleans, Oswego and Wayne 
Counties 
PA - Cayuga, Genesee, Jefferson, Monroe, 
Niagara, Orleans, Oswego and Wayne 
Counties 

3/21/1973 

NWS NY Total Flood 
Damages for 1973 in 2013 
Dollars: 
$5 million 

DR-338 

Hurricane Agnes, Western & Central NY  
IA - Allegany, Broome, Cattaraugus, Cayuga, 
Chautauqua, Chemung, Chenango, Livingston, 
Madison, Monroe, Oneida, Onondaga, Ontario, 
Orange, Oswego, Rockland, Schuyler, Seneca, 
Steuben, Tioga, Tompkins, Ulster, Wayne, 
Westchester, Wyoming, and Yates Counties 
PA - Allegany, Broome, Cattaraugus, Cayuga, 
Chautauqua, Chemung, Chenango, Livingston, 
Madison, Monroe, Oneida, Onondaga, Ontario, 
Orange, Oswego, Rockland, Schuyler, Seneca, 
Steuben, Tioga, Tompkins, Ulster, Wayne, 
Westchester, Wyoming, and Yates Counties 

6/23/1972 

5000 homes destroyed or 
badly damaged.  Twenty-
four (24) deaths.  
Damages: $703 million. 
NWS NY Total Flood 
Damages for 1972 in 2013 
Dollars: 
$747.7 million 

DR-311 

Severe Storms & Flooding  
PA only - Bronx, Dutchess, Kings, Nassau, 
New York, Orange, Putnam, Queens, 
Richmond, Rockland, Suffolk, Ulster, and 
Westchester Counties 

9/13/1971 

NWS NY Total Flood 
Damages for 1971 in 2013 
Dollars: 
$1 million 

DR-290 
Heavy Rains & Flooding  
PA only - Broome, Delaware, Schuyler and 
Tompkins Counties 

7/22/1970 

NWS NY Total Flood 
Damages for 1970 in 2013 
Dollars: 
$3.95 million 

DR-275 
Heavy Rains & Flooding  
IA - Sullivan County 
PA - Sullivan County 

8/26/1969 

NWS NY Total Flood 
Damages for 1969 in 2013 
Dollars: 
$3.4 million 

DR-233 
Severe Storms & Flooding  
IA - Allegany and Cattaraugus Counties 
PA - Allegany and Cattaraugus Counties 

10/30/1967 

NWS NY Total Flood 
Damages for 1967 in 2013 
Dollars: 
$777,000 

DR-158 
Heavy Rains & Flooding  
No additional location detail available 

8/23/1963 

NWS NY Total Flood 
Damages for 1963 in 2013 
Dollars: 
$33.1 million 

DR-129 
Severe Storm, High Tides & Flooding  
No additional location detail available 

3/16/1962 Information unavailable 

DR-52 
Eastern Catskills & Lower Hudson 
Tributaries 
No additional location detail available 

3/29/1956 
Eleven (11) deaths. 
Damages: $11 million 
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Disaster 
Number 

Type/Location  
Individual Assistance (IA)  

Public Assistance (PA) 

Declaration 
Date 

Damage Amount 

DR-45 
Hurricane Diane, Southeastern NY 
No additional location detail available 

8/22/1955 

Property damage, road 
closures, four (4) deaths 
NWS NY Total Flood 
Damages for 1955 in 2013 
Dollars: 
$30.1 million 

DR-26 
Hurricane Carol, Long Island 
No additional location detail available 

10/7/1954 
Property damage, road 
closures. Damages: 
Approximately $3 million 

Source: NY State Emergency Management Office and Department of Environmental Conservation Archives, 
FEMA & SEMO Financial Records as of October 2013 

 

Figure 3.9e displays the presidentially declared disaster totals by county for flood events 
for the period of 1954 through July 2013. Counties with the greatest number of flood 
declarations include Delaware, Ulster, Broome, and Allegany.  
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Figure 3.9e:  Presidential Disaster Declarations for Flood Events 1954-2013 
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Table 3.9b:  Undeclared Historical Flooding Events (1635-1994) 
 

Date Location and Information (if available) 

1994, February Herkimer Co. (ice jam flood) $687,000 

1994, August Chemung County $7 million 

1993, May Central New York and Great Lakes Region $7.1 million 

1990, August Putnam and Westchester Counties $5 million 

1989, August City of Peekskill $3 million 

1986, September Chautauqua and Cattaraugus Counties 

1981, May No Information Available 

1981, February Delaware River 

1980, May No Information Available 

1978, March No Information Available 

1977, November No Information Available 

1977, April No Information Available 

1976, May Oswego County 

1976, March Allegany and Chautauqua Counties 

1976, June 
Genesee, Chemung, Steuben, Wayne, Schuyler, Rockland, Otsego, 
Delaware, Chenango, and Schoharie Counties 

1976, July Erie, Cortland, Broome, Warren, Tompkins, and St. Lawrence Counties 

1976, January 
Ulster, Dutchess, Washington, Rensselaer, Westchester, Orange, 
Otsego, Saratoga, Jefferson, and Sullivan Counties 

1976, February 
Tioga, Allegany, Chautauqua, Greene, Broome, Delaware, Columbia, 
Chemung, Cattaraugus, and Counties 

1976, August New York City, Nassau, Suffolk, Chemung, Tioga, and Broome Counties 

1976, April Fulton ,Warren, Wayne, Saratoga, and Chenango Counties 

1975, October 
Schoharie, Rensselaer, Tioga, Washington, Oneida, Albany, Delaware, 
Broome, Chenango, and Otsego Counties 

1975, November Chautauqua and Erie Counties 

1975, May Delaware, Allegany, and Wyoming Counties 

1975, June 
Erie, Cattaraugus, Dutchess, Sullivan, Rockland, and Westchester 
Counties 

1975, January Wyoming County 

1975, February 
Chemung, Tioga, Steuben, Cattaraugus, Niagara, Chautauqua, Erie, 
Wyoming, and Allegany Counties 

1975, August Erie and Chautauqua Counties 

1974, September Westchester County 

1974, November Monroe County 

1974, May Monroe and Orleans Counties 

1974, March St. Lawrence County 

1974, June Western District Counties 

1974, July Onondaga, Oswego, Oneida, and Herkimer Counties 
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Date Location and Information (if available) 

1974, December Schoharie and Delaware Counties 

1973, March Village of Champlain, Clinton County 

1973, June 
Clinton, Columbia, Delaware, Dutchess, Rensselaer, Sullivan, and 
Ulster Counties 

1973, December 
Albany, Broome, Columbia, Delaware, Greene, Rensselaer, and 
Schenectady Counties. 

1973, April Genesee, Livingston, Monroe, Ontario, and Wyoming Counties. 

1972, May Onondaga, Herkimer, Montgomery, Rensselaer, Saratoga, and 
Schenectady Counties 

1972, March Erie, Greene, Albany, Chautauqua, and Saratoga Counties 

1972, June Statewide Coastal Storm 

1971, September Eastern Counties 

1971, August 
Wayne, Seneca, Cayuga, Tompkins, Erie, Monroe, Onondaga, and 
Oneida Counties 

1970, October Schuyler and Sullivan Counties 

1970, July Cattaraugus, Schuyler, Tompkins, Broome, and Delaware Counties 

1970, February Schoharie, Sullivan, Erie, Greene, Dutchess, and Counties 

1970, April Orange and Otsego Counties 

1969, May Dexter and Jefferson Counties 

1969, June McGraw, Cortland County 

1969, July Sullivan County 

1969, February Delaware County 

1969, August Orange County 

1969, April Franklin County 

1967, September 
Cattaraugus and Allegany Counties  
(Two deaths and  $millions in damages) 

1966, September Fire Island, Suffolk County 

1966, February Chautauqua County 

1964, March Central NY State 

1964, July Rensselaer County 

1963, March Chautauqua County 

1963, August Erie County 

1962, March  Suffolk County 

1960, September 
Long Island, Suffolk County 
(Hurricane Donna, $1.9 million in damages) 

1960, June Broome County 

1960, February Schenectady County 

1960, April Ogdensburg, St. Lawrence County 

1957, December Hudson, Columbia County 

1956, March Cattaraugus County 

1955, October Southern NY Counties 

1955, August Southern NY Counties 

1948 December – Northeastern NY 



 2014 New York State Hazard Mitigation Plan Flood 

3.9-31 Final Release Date January 4, 2014 

 

Date Location and Information (if available) 

1949 January  (Tropical Storm, $4 million in damages) 

1944, September 
Long Island, Suffolk County 
(Tropical Storm more than $800,000 in damages) 

1938, September 
Ausable River and Southeastern NY.  Hurricane related.  Damages to 
South Shore of Long Island. >$6million.  Recurrence Interval 25 to 
100-yr. 

1936, March 
Mohawk, Hudson and Susquehanna R., Recurrence Interval Approx. 
100yr. 

1913, March 
Hudson, Genesee, Black and Mohawk R., Recurrence Interval 25 to > 
100yr. 

1903, October Delaware River, Recurrence Interval > 100-yr 

1875, March Genesee River, Ice Jam 

1869, April Black River, Recurrence Interval 50 – 100-yr. 

1865, March 
Genesee River, central Rochester under water.  One million $ in 
damage.  Recurrence interval > 100yr. 

1821, September Long Island, Tropical Storm, 21 deaths. 

1815, September 
Long Island, “Great September Gale of 1815.”  Many structures 
damaged. 

Source:  NY State Emergency Management Office and Department of Environmental Conservation 
Archives as of October 2013 
 
SHELDUS recorded data documenting 3,312 individual flood event occurrences throughout 
New York State from 1960 to 2012, with property damage exceeding $3.8 billion. 
Additionally, 287 flood events occurred in 48 out of 62 counties from 2010-2012 alone; 
property damage was more than $1.1 billion.  From 1960 to 2012, 164 fatalities occurred, 
289 injuries were reported, and crop damage exceeded $68 million.  Table 3.9c represents 
historical and recent flood events and losses.    
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Table 3.9c:  Historical and Recent Flood Events and Losses  
 

Historical Record (1960-2012) Recent Record (2010-2012) 
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Albany 123 1 64 4 9  $         55,169,600   $     1,035,906  3 1 0  $            45,000   $                  -  
Allegany 110 1 57 1 11  $         16,413,727   $         816,067  12 0 10  $          702,000   $                 -  
Bronx 71 1 37 2 8  $         19,496,339   $         825,144  4 1 0  $                      -   $                  -  
Broome 242 0 126 11 10  $       812,780,802   $     1,051,900  29 0 0  $     507,367,000   $                 -  
Cattaraugus 148 1 77 2 2  $        62,079,195   $         816,067  13 0 0  $             655,000   $                  -  
Cayuga 69 1 36 1 1  $            3,666,634   $         966,067  0 0 0  $                       -   $                  -  
Chautauqua 144 1 75 2 2  $          34,314,195   $         816,067  7 0 0  $            185,000   $               
Chemung 100 1 52 2 2  $         32 ,763,087   $         817,067  3 0 0  $          1,410,000   $                
Chenango 175 1 91 1 5  $       131,013,802   $     2,025,450  15 0 0  $          2,811,000   $              -  
Clinton 167 1 87 2 7  $         65,316,387   $     2,148,713  10 2 0  $      15,235,000    1,000,000  
Columbia 104 1 54 0 2  $         56,466,764   $         876,573  0 0 0  $                       -   $                 -  
Cortland 119 1 62 1 5  $         32,044,435   $     1,025,400  4 0 0  $            525,000   $                -  
Delaware 173 1 90 16 10  $       339,625,591   $     1,555,950  13 1 0  $        19,145,000   $                 -  
Dutchess 108 1 56 2 12  $         58,682,687   $     1,033,478  0 0 0  $                        -   $               -  
Erie 200 1 104 4 1  $         24,352,418   $     1,354,400  6 0 0  $             47,000   $                 -  
Essex 223 0 116 0 7  $         76,223,498   $     3,153,713  17 0 0  $     47,420,000   $2,000,000  
Franklin 87 1 45 0 3  $         13,003,807   $         940,380  7 0 0  $        9,265,000   $                 -  
Fulton 81 1 42 1 5  $           0,507,181   $     1,031,275  0 0 0  $                       -   $                 -  
Genesee 83 1 43 1 1  $           4,208,279   $     2,119,400  3 0 0  $           175,000   $                  -  
Greene 133 1 69 3 5  $         62,799,475   $     1,029,906  3 2 0  $           180,000   $                  -  
Hamilton 56 2 29 1 3  $           8,689,599   $        947,255  0 0 0  $                        -   $                  -  
Herkimer 163 1 85 1 12  $         24,592,482   $     1,175,304  2 0 0  $           622,000   $                  -  
Jefferson 65 2 34 1 1  $            2,734,085   $         813,952  4 1 0  $           290,000   $                 -  
Kings 65 2 34 3 8  $         14,061,723   $        815,529  2 3 0  $                          -   $                  -  
Lewis 94 1 49 0 1  $            3,022,835   $        863,952  8 0 0  $        1,194,000   $                 -  
Livingston 79 1 41 1 1  $         13,032,462   $        916,067  3 0 0  $            120,000   $                  -  
Madison 69 1 36 1 2  $         35,426,351   $        822,942  1 0 0  $            800,000   $                 -  
Monroe 121 1 63 1 1  $            4,291,240   $        816,067  5 0 0  $            150,000   $                  -  
Montgomery 125 1 65 12 9  $         19,303,238   $     1,032,775  1 1 0  $                     -   $                 - 
Nassau 81 1 42 1 8  $         34,524,031   $        825,144  4 0 0  $            250,000   $                -  
New York 69 1 36 4 8  $         18,955,024   $        825,144  6 4 0  $                  -   $                 -  
Niagara 81 1 42 1 1  $            4,038,862   $     2,066,067  1 0 0  $               15,000   $                -  
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Historical Record (1960-2012) Recent Record (2010-2012) 
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Oneida 135 1 70 5 8  $         67,578,026   $     1,170,204  9 0 0  $         3,235,000   $               -  
Onondaga 71 1 37 1 1  $         22,798,967   $         816,067  1 0 0  $         9,000,000   $                 -  
Ontario 85 1 44 1 2  $         13,439,546   $         816,067  9 0 0  $         1,235,000   $                 -  
Orange 83 1 43 3 5  $         55,611,734   $     1,034,478  1 1 0  $                     -   $                -  
Orleans 62 2 32 1 1  $            2,379,445   $     2,566,067  0 0 0  $                      -   $                 -  
Oswego 69 1 36 0 1  $            1,361,922   $        816,067  14 0 0  $           100,000   $                  -  
Otsego 119 1 62 1 6  $       130,661,979   $     1,032,775  8 0 0  $       61,245,000   $                  -  
Putnam 65 2 34 0 5  $         51,085,187   $     1,033,478  0 0 0  $                          -   $                  -  
Queens 77 1 40 12 29  $         19,003,339   $         825,144  3 6 0  $             30,000   $                  -  
Rensselaer 119 1 62 1 8  $         59,192,169   $     1,080,906  0 0 0  $                     -   $                  -  

Richmond 58 2 30 24 5  $            3,831,575   $         812,404  2 23 0  $                         -   $                  -  

Rockland 62 2 32 1 3  $         27,707,223   $         825,144  0 0 0  $                        -   $                -  
Saratoga 112 1 58 2 8  $         57,687,644   $     1,032,781  0 0 0  $                    -   $                  -  
Schenectady 94 1 49 3 9  $         26,597,208   $     1,027,781  0 0 0  $                        -   $                  -  
Schoharie 115 1 60 3 5  $         23,713,846   $     1,031,275  0 0 0  $                    -   $               -  
Schuyler 62 2 32 1 1  $            6,731,908   $         816,067  1 0 0  $            10,000   $                -  
Seneca 50 2 26 1 1  $            1,896,004   $        816,067  0 0 0  $                       -   $                  -  
St Lawrence 79 1 41 0 2  $            4,445,624   $        940,380  4 0 0  $        1,340,000   $                  -  
Steuben 125 1 65 5 19  $         43,099,616   $         817,067  4 0 0  $               40,000   $                 -  
Suffolk 75 1 39 2 10  $         34,268,960   $        825,144  2 1 0  $                         -   $                 -  
Sullivan 133 1 69 2 5  $       222,144,245   $     1,032,972  13 1 0  $         2,760,000   $                  -  
Tioga 142 1 74 3 3  $       599,262,522   $        818,067  13 0 0  $    480,075,000   $                 -  
Tompkins 65 2 34 0 1  $         22,650,863   $        806,452  2 0 0  $             420,000   $                 -  
Ulster 167 1 87 2 7  $         69,083,583   $     1,043,978  0 0 0  $                          -   $                -  
Warren 106 1 55 0 8  $         69,629,033   $     1,089,281  3 0 0  $       13,301,000   $                -  
Washington 100 1 52 0 5  $         52,602,011   $     1,031,781  2 0 0  $            106,000   $               -  
Wayne 77 1 40 1 1  $            5,914,115   $     1,016,067  1 0 0  $               10,000   $                  -  
Westchester 79 1 41 5 12  $         99,522,452   $         825,144  4 1 1  $              60,000   $               -  
Wyoming 83 1 43 2 1  $            9,424,497   $     2,089,785  4 0 0  $             180,000   $                -  
Yates 48 2 25 1 1  $         10,040,546   $         816,067  1 0 0  $           800,000   $                -  

*Future Probability equals the number of events divided by the number of years of record [52], expressed as a percentage.)  Source: Spatial Hazard Events & 
Losses Database for the U.S. (SHELDUS) as of 2013 
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Over the past 52 years, all New York State counties have been affected by a minimum of 25 flood disasters.  Figure 3.9f 
represent the number of flood event occurrences by county from 1960-2012. 
 

Figure 3.9f:  New York Flood Events 1960-2012 
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Additionally, Delaware, Ulster, Broome, and Allegany counties incurred between $1.4 million and $810 million in damages.  
Figure 3.9g represents the number of flood property damages by county from 1960-2012.  
 

Figure 3.9g:  New York Flood Property Damage 1960-2012 
 

  



 2014 New York State Hazard Mitigation Plan Flood 

3.9-36   Final Release Date January 4, 2014 

 

Erie, Monroe, Broome, Dutchess, Westchester, Bronx, Kings, Queens, Richmond, Nassau, and Suffolk counties have the highest 
population of people living in a 100-year flood zone.  Figure 3.9h represent the estimated population in the 100-year flood zone. 
 
Figure 3.9h:  Estimated Population in 100-Year Flood Zone by County 
 

 



 2014 New York State Hazard Mitigation Plan Flood 

3.9-37 Final Release Date January 4, 2014 

 

Dam safety is a major concern for the State.  DEC, FERC, and USACE are working together to 
decrease dam vulnerability.  The figures and table below document the number of dams in 
each county, dam and hazard class, and dam hazard classification by county.  
 
Figure 3.9i provides a rounded total of the number of dams in New York, at the county 
level. Areas of darkest blue indicate which counties include a high number of dams. The 
dam inventory is maintained by the DEC.  
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Figure 3.9i:  Total Number of Dams in New York by County  
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Table 3.9d provides the total number of dams by hazard classification for each county. 
Westchester and Orange counties have the highest number of high-hazard dams (392; and 
686 low-hazard dams), while Orange and Sullivan counties have the greatest total number 
of dams overall. There are 392 high-hazard dams, 686 intermediate dams, 4,119 low-
hazard dams, 519 dams not assigned to a hazard class, and a grand total of 5,716 dams for 
the State.  
 
Table 3.9d:  Dam Hazard Classification by County 
 

County High Intermediate Low None Total 
 

County High Intermediate Low None Total 

Albany 13 17 74 5 109 
 

Niagara 3 1 8 18 30 

Allegany 3 4 110 7 124 
 

Oneida 9 9 118 6 142 

Bronx 1 1 1 0 3 
 

Onondaga 11 10 57 1 79 

Broome 22 17 102 11 152 
 

Ontario 1 6 64 7 78 

Cattaraugus 11 15 84 2 112 
 

Orange 26 50 225 0 301 

Cayuga 1 5 57 2 65 
 

Orleans 2 6 9 23 40 

Chautauqua 6 8 89 4 107 
 

Oswego 6 10 92 0 108 

Chemung 8 2 20 4 34 
 

Otsego 2 9 110 6 127 

Chenango 9 10 115 4 138 
 

Putnam 21 28 63 1 113 

Clinton 5 13 23 7 48 
 

Queens 1 0 0 0 1 

Columbia 2 16 93 2 113 
 

Rensselaer 9 16 47 1 73 

Cortland 3 4 42 4 53 
 

Richmond 1 3 3 0 7 

Delaware 8 20 144 5 177 
 

Rockland 13 16 53 0 82 

Dutchess 14 42 165 43 264 
 

Saratoga 7 12 75 6 100 

Erie 4 6 159 15 184 
 

Schenectady 2 2 18 2 24 

Essex 4 14 96 14 128 
 

Schoharie 7 19 57 4 87 

Franklin 1 8 52 1 62 
 

Schuyler 3 2 37 1 43 

Fulton 6 16 42 2 66 
 

Seneca 3 1 5 2 11 

Genesee 0 9 51 2 62 
 

St Lawrence 18 19 52 3 92 

Greene 7 8 58 0 73 
 

Steuben 3 5 151 2 161 

Hamilton 5 6 46 4 61 
 

Suffolk 0 4 56 5 65 

Herkimer 8 13 71 5 97 
 

Sullivan 14 37 231 10 292 

Jefferson 0 12 65 0 77 
 

Tioga 5 7 46 80 138 

Kings 0 0 0 0 0 
 

Tompkins 5 4 25 52 86 

Lewis 4 8 73 0 85 
 

Ulster 7 24 115 8 154 

Livingston 2 6 44 1 53 
 

Warren 9 15 39 1 64 

Madison 5 11 116 7 139 
 

Washington 3 9 54 3 69 

Monroe 9 6 40 5 60 
 

Wayne 2 3 46 8 59 

Montgomery 2 9 35 2 48 
 

Westchester 32 44 101 11 188 

Nassau 1 1 24 1 27 
 

Wyoming 1 7 58 61 127 

New York 1 0 0 0 1 
 

Yates 1 1 13 38 53 

       
Total 392 686 4119 519 5716 

 
Source:  New York State Department of Environmental Conservation, October 2013 
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Figure 3.9j provides the location of high-hazard and intermediate-hazard dams in the 
State. The map does not include low-hazard or not-assigned dams. A low-hazard dam 
means dam failure is unlikely. An intermediate dam means a failure may result in moderate 
damage and loss of human life is not expected. A high-hazard dam means a failure may 
result in serious and widespread damage, with loss of human life expected. In the State of 
New York, there are a total of 392 high-hazard dams, and 686 intermediate dams. 
 



 2014 New York State Hazard Mitigation Plan Flood 

3.9-41   Final Release Date January 4, 2014 

 

Figure 3.9j:  New York High and Intermediate Hazard Dams  
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Probability of Future Flood Events  

The probability of future flooding in NYS is extremely high; as climate change and sea level 
rise, more flood events will occur.  According to the NOAA, sea level has been rising over 
the past century, and in recent years the pace has increased significantly.  Global average 
sea level in 2012 was 1.4 inches above the 1993-2010 average, which was the highest 
yearly average in the satellite record to date.   
 
NOAA consistently monitors humidity annually; since 1973 the earth has been becoming 
moister by roughly 0.1 grams of water vapor per kilogram of air every ten years, causing an 
increase in humidity.  Scientists have measured a significant increase in specific humidity 
over the Earth’s surface, which is consistent with the long-term warming trend in the 
planet's average surface temperature.  Figure 3.9k below represents annual specific 
humidity since 1971 compared to the 1979-2003 average (dashed line) over land (brown 
line) and ocean (green line) based on direct humidity observations made since the early 
1970s. This graph adapted from Bulletin of the American Meteorological Society BAMS 
State of the Climate 2012 report. 
 
Figure 3.9k:  Annual Specific Humidity 1971-2010 
 

 
Source:  NOAA as of 2012 
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Over the past eight years, meltwater from glaciers and ice sheets entering the ocean has 
been the dominant cause of sea level rise, accounting for more than twice the contribution 
from warming-caused expansion. The sharp divide in the North Atlantic between areas of 
above-average and below-average sea level are evidence that the warm waters of the Gulf 
Stream Current is reaching farther north than usual. (NOAA 2013) Figure 3.9l below 
represents yearly global sea level from 1993 through early 2013 compared to the 1993-
2012 average, based on AVISO data.  Graph adapted from BAMS State of the Climate in 
2012.  
 
Figure 3.9l:  Sea Level Rise 1993-2013 
 

 
Source:  NOAA as of 2012 
 
Given the history of occurrences, climate change, and sea level rise, it is probable that flood 
hazard events will become more frequent throughout New York State.  The State is 
vulnerable to inland and coastal flood hazards, inland flooding as a result of winter storms, 
and coastal flooding from tropical storms and hurricanes.  Using documented historical 
flood disaster and emergency declaration data to estimate the probability of future 
flooding, records indicate New York State has experienced 140 flood-related disasters since 
1954; 51 of the events were designated major disasters.  Based on the information 
researched, human population, economic conditions, property, infrastructure, and 
agriculture will continue to be vulnerable to flood hazards, costing the state billions of 
dollars in damage. 
 
Using the historical occurrence, or more specific documentation if available, a future 
probability and average annual losses analysis was performed for flood events.  The number 
of years recorded was divided by the number of occurrences, resulting in a simple past-
determined recurrence interval.  If the hazard lacked a definitive historical record, the 
probability was assessed qualitatively based on county history or other supporting data.   
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Based on a 52-year period of historical records found in Table 3.9c, the following can be 
expected on average in a typical year in New York State:  
 

 54 events  
 Nearly $2.7 million in property and crop damage  
 2.7 injuries 
 5.5 fatalities  

 
Figure 3.9m depicts the areas of New York City and Long Island susceptible to inundation 
within the 100-year floodplain by the 2020s and 2050s. 
 
Figure 3.9m:  Projected 100-Year Floodplain Maps 
 

 
Source:  FEMA, City University of New York (CUNY) Institute for Sustainable Cities  
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3.9.2 Assessing Flood Vulnerability by Jurisdiction 

 
Flood Impact Analysis  
 
Flooding is the primary natural hazard in the State of New York causing damaging floods 
throughout the region annually.  Floods can pose significant risks to health, safety, 
transportation and other services.  Economic losses, disruption of commerce, 
unemployment due to flooded workplaces, inundated transportation systems, expenses for 
disaster relief, and cleanup due to flood damages are estimated to exceed $100 million 
annually.  In 2011 and 2012, New York State was severely impacted by Hurricane Irene, 
Tropical Storm Lee, and Hurricane Sandy.  These three storms caused loss of lives and 
damaged properties, infrastructure, and transportation systems.  Of the 62 NYS counties, 
35 were affected.  Table 3.9e represents FEMA funding obligated for Public Assistance and 
Individual Assistance funding for Irene, Lee, and Sandy.  
 
Table 3.9e:  FEMA Funding from Hurricane Irene, Tropical Storm Lee, and Hurricane 
Sandy  
 

Disaster 
Public 

Assistance 
Funding 

Individual 
Assistance Funding 

Hurricane Irene $1.26 billion $999 million 

Tropical Storm Lee $165.8 million $55.2 million 

Hurricane Sandy $362.5 million + $103 million + 

 
 
National Flood Insurance Program  

Flooding causes billions of dollars’ worth of damage to homes and businesses around the 
country every year.  Standard homeowners and commercial property policies do not cover 
flood losses.  To meet the need for this vital coverage, the Federal Emergency Management 
Agency (FEMA) administers the National Flood Insurance Program (NFIP). NFIP was 
created by Congress in 1968.  It was designed as an aid for homeowners, renters, and 
business owners residing in a participating Community Rating System (CRS) to protect 
themselves financially from flood events.  Additionally, NFIP collects and stores a vast 
quantity of information on insured structures, including the number and location of flood 
insurance policies, number of claims per insured property, dollar value of each claim, 
aggregate value of claims, repetitive and severe repetitive flood loss properties, 
etc.  Without doubt, the NFIP data presents a strong indication of the location of flood 
events among other indicators.  
  
A floodplain is characterized as the land adjoining the channel of a river, stream, ocean, 
lake, or other watercourse or water body that becomes inundated with water during a 
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flood.  The term 100-year and 500-year denote the area within the floodplain inundated 
during large flood events.  The 100-year floodplain is not the flood that will occur once 
every 100 years, rather it is the flood that has a one-percent chance of being equaled or 
exceeded each year.  The 500-year floodplain is the flood that has a .2% chance of being 
equaled or exceeded each year.   Thus, the 100-year flood could occur more than once in a 
relatively short period of time. This one percent annual chance flood is the standard used 
by most federal and state agencies and by the NFIP (FEMA, 2012). 
 
NFIP Community Rating System 

The NFIP CRS is a voluntary incentive program that recognizes and encourages community 
floodplain management activities that exceed the minimum NFIP requirements.  As a result, 
flood insurance premium rates are discounted to reflect the reduced flood risk resulting 
from the community actions meeting three goals: 1) reduce flood damage to insurable 
property; 2) strengthen and support the insurance aspects of the NFIP; and 3) encourage a 
comprehensive approach to floodplain management. 
 
The CRS is similar to — but separate from — the private insurance industry’s programs 
that grade communities on the effectiveness of their fire suppression and building code 
enforcement.  CRS discounts on flood insurance premiums range from 5% up to 45%. 
Those discounts provide an incentive for new flood protection activities that can help save 
lives and property in the event of a flood.  
 
According to FEMA’s website, nationwide more than 1,000 communities receive flood 
insurance premium discounts based on implementation of local mitigation, outreach, and 
educational activities that go beyond minimum NFIP requirements.  While premium 
discounts are one of the benefits of participation in CRS, it is more important that these 
communities are carrying out activities that save lives and reduce property damage.  FEMA 
NFIP statistics indicate that CRS communities represent a significant portion of the nation's 
flood risk as evidenced by the fact that more than 66% of the NFIP’s policy base is located 
in these communities.  New York communities participating in CRS are located in a higher 
flood risk area than other communities.  Of the 1,549 communities participating in the NFIP 
program, 27 communities in 12 counties receive flood insurance discounts through 
participation in the CRS program.   
 
Increasing overall CRS participation in New York State would have two potential 
significant positive impacts: 
 

1) Increased flood mitigation actions across the State and reduced flood losses. 
2) Added savings for individuals and families with NFIP policies. 
 

The CRS grants credit points for 18 different activities that fall into four series: Public 
Information, Mapping and Regulations, Flood Damage Reduction, and Flood Preparedness.  
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NYS is proactive in integrating Flood Hazard Mitigation actions statewide; providing credits 
toward local governments meeting the minimum requirement of 500 points to become 
eligible to participate in the CRS program.  Local participation can result in further 
premium cost reductions and provide added flood mitigation measures.   
 
To be eligible for a CRS discount, a local community must:  
 

1) Maintain FEMA elevation certificates for new construction in the floodplain. (Please 
Note: A community must maintain certificates for buildings built after the date of its 
CRS application.) 
 

2) Prepare, adopt, implement, and update a comprehensive flood hazard mitigation 
plan using a standard planning process. (Please Note: This is a minimum requirement 
for all repetitive loss communities.) 

 
To participate in the CRS, local communities can choose to undertake some or all of the 18 
public information and floodplain management activities described in the CRS 
Coordinator’s Manual.  This manual is available in full detail on FEMA’s website at 
www.fema.gov, in addition to the CRS Guide.   
 
Table 3.9f identifies local communities within New York State participating in the CRS 
program to reduce flooding risk and significantly lower flood insurance premium costs to 
its constituents.  Communities with a “current class” nine or lower are eligible to 
participate in the program.  Please Note: The red shading represents counties no longer 
eligible to participate in the CRS program as of July 2013.  
  

http://www.fema.gov/
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Table 3.9f:  2013 NFIP CRS Participants  
 

CRS# Community County 
Current 

Class 

% Discount 
for Special 

Flood Hazard 
Area (SFHA) * 

% Discount for 
Non-Special 

Flood Hazard 
Area (SFHA) ** 

Status 

360226 Amherst, Town of Erie 7 15 5 C 

360147 Ashland, Town of Chemung 9 5 5 C 

360988 Bayville, Village of Nassau 8 10 5 C 

360148 Big Flats, Town of Chemung 8 10 5 C 

360149 Chemung, Town of Chemung 9 5 5 C 

360772 Corning, City of Steuben 9 5 5 C 

360463 East Rockaway, Village of Nassau 9 5 5 C 

360150 Elmira, City of Chemung 8 10 5 C 

360151 Elmira, Town of Chemung 9 5 5 C 

360774 Erwin, Town of Steuben 8 10 5 C 

361194 Esperance, Town of Schoharie  9 5 5 C 

360464 Freeport, Village of Nassau 7 15 5 C 

360466 Great Neck Estates, Village of  Nassau 8 10 5 C 

360417 Greece, Town of Monroe 8 10 5 C 

360153 Horseheads, Town of Chemung 9 5 5 C 

360154 Horseheads, Village of Chemung 9 5 5 C 

360308 Ilion, Village of Herkimer 9 5 5 C 

360047 Johnson City, Village Broome 9 5 5 C 

360247 Lackawanna, City of Erie 9 5 5 C 

360476 ***Lawrence, Village of Nassau 10 0 0 R 

365338 Long Beach, City of Nassau 8 10 5 C 

360118 Moravia, Village of Cayuga 8 10 5 C 

360506 Niagara Falls, City of Erie 8 10 5 C 

360667 ***Oneonta, City of Otsego 10 0 0 R 

360932 Scarsdale, Village of Westchester 8 10 5 C 

365342 ***Southampton, Town of Suffolk 10 0 0 R 

360156 Southport, Town of Chemung 9 5 5 C 

360595 Syracuse, City of Onondaga 8 10 5 C 

360056 Union, Town of Broome 8 10 5 C 

360157 Wellsburg, Village of Chemung 9 5 5 C 

Source:  FEMA, July 2013  
*SFHA (Zones A, AE, A1–A30, V, V1–V30, AO, and AH): Discount varies depending on class.  (Zones A99, AR, 
AR/A, AR/AE, AR/A1–A30, AR/AH, and AR/AO): 10% discount for Classes 1–6; 5% discount for Classes 7–9. 
**Non-SFHA (Zones B, C, X, D): 10% discount for Classes 1–6; 5% discount for Classes 7–9. 
Status:  C = Current, R = Rescinded (no longer eligible for NFIP) 
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Repetitive Loss Properties have received two or more claim payments of more than $1,000 
from the NFIP within any rolling 10-year period. (FEMA 2013)  Table 3.9g presents the 
number of repetitive flood loss properties (RFLP) and repetitive dollar losses in the NFIP 
by county.  It is clear the data indicate those jurisdictions most threatened and vulnerable 
to the flood hazard and potential loss. 
 
FEMA NFIP statistics indicate there are more than 18,000 Repetitive Flood Loss and 1,126 
Severe Repetitive Flood Loss properties in New York State.  The distribution of RFLPs is a 
clear and very real indicator of the location of the flood hazards.  NFIP data in this section 
indicate the counties most threatened by flood hazard and most vulnerable to damage and 
loss associated with the flood hazard.  Please Note:  New York City includes Bronx, Kings, 
New York, Queens, and Richmond Counties. 
 
Table 3.9g:  Repetitive Loss Data  
 

County Total Payments  Average Payment  Losses Properties 

Albany  $           1,706,600.73   $         166,985.09  85 30 

Allegany  $           1,240,712.58   $         123,556.71  274 96 

Bronx  $      206,710,385.00   $           19,458.76  10,623 4,189 

Broome  $        53,993,227.84   $      1,068,535.40  1,241 479 

Cattaraugus  $              545,286.56   $           93,022.20  37 16 

Cayuga  $              202,556.12   $           49,715.69  29 12 

Chautauqua  $           5,296,671.81   $           77,675.30  698 224 

Chemung  $              869,936.34   $         151,907.94  42 20 

Chenango  $           5,994,880.01   $         400,926.61  189 83 

Clinton  $           1,038,827.06   $         255,392.11  53 23 

Columbia  $           2,146,567.64   $         229,967.60  103 30 

Cortland  $              420,915.51   $           51,611.12  51 22 

Delaware  $        17,553,082.07   $         364,308.49  463 192 

Dutchess  $           6,547,029.61   $         537,212.83  220 86 

Erie  $           3,026,216.04   $         295,281.61  277 112 

Essex  $           1,918,590.54   $         180,540.14  77 32 

Fulton  $              321,180.00   $           51,884.28  20 9 

Genesee  $              392,590.15   $           63,127.17  26 10 

Greene  $           6,591,163.95   $         379,704.99  150 52 

Hamilton  $                77,417.03   $           12,902.84  6 3 

Herkimer  $              632,433.63   $         141,022.72  57 26 

Jefferson  $              337,161.79   $         154,963.46  17 7 

Lewis  $                59,004.60   $           29,502.31  8 4 

Livingston  $                48,760.53   $           16,047.60  9 3 
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County Total Payments  Average Payment  Losses Properties 

Madison  $              412,217.31   $           56,705.10  33 16 

Monroe  $           1,511,514.44   $         245,411.77  82 29 

Montgomery  $           2,666,468.43   $         251,899.18  62 28 

Nassau  $      657,095,281.74   $         950,561.96  17,632 6,546 

*New York City  $      206,710,385.00   $           19,458.76  10,623 4,189 

Niagara  $              159,122.33   $           60,870.97  14 4 

Oneida  $           3,479,160.72   $         208,181.55  177 72 

Onondaga  $           1,833,388.39   $           84,662.59  108 41 

Ontario  $              505,127.09   $           91,290.96  26 10 

Orange  $            11,622,373 $              569,030 514 173 

Orleans  $                      7,193 $                   3,597 2 1 

Oswego  $                    560,292   $              137,651  31 12 

Otsego  $                 2,791,666   $              284,542  111 54 

Putnam  $                 2,590,197   $              180,477  78 31 

Rensselaer  $                 2,759,148   $              338,339  81 30 

Rockland  $              16,834,893   $              577,657  924 321 

Saratoga  $                3,360,948   $              110,931  155 49 

Schenectady  $                2,834,925   $              234,290  108 40 

Schoharie  $                4,809,259   $              377,651  177 68 

Seneca  $                   183,074   $                51,447  14 7 

St. Lawrence  $                      34,694   $                  11,880  8 3 

Steuben  $                   430,784   $              113,096  26 12 

Suffolk  $           369,951,732   $              984,676  10,338 3,484 

Sullivan  $                9,079,180   $              320,149  420 145 

Tioga  $              33,118,937   $              275,202  761 305 

Tompkins  $                   290,991   $                28,629  33 12 

Ulster  $             16,080,432   $              753,113  488 187 

Warren  $                     76,486   $                34,166  8 4 

Washington  $                     23,464   $                   8,632  8 4 

Wayne  $                   103,651   $                30,727  7 3 

Westchester  $             97,460,873   $              844,807  3,777 1,136 

Wyoming  $                   313,106   $                33,445  12 6 

Total  $     1,560,651,775  $       13,168,974 50,970 18,593 
Source: FEMA, NFIP July 2013 (Please Note:  *New York City includes Bronx, Kings, New York, Queens, and 
Richmond Counties.) 
 

The Severe Repetitive Loss Program was authorized by the Bunning-Bereuter-Blumenauer 
Flood Insurance Reform Act of 2004, which amended the National Flood Insurance Act of 
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1968 to provide funding to reduce or eliminate the long-term risk of flood damage to 
severe repetitive loss structures insured under the NFIP.   
 
An SRL property is defined as a residential property that is covered under an NFIP 
flood insurance policy meeting the following requirements: 
 

1. Has at least four NFIP claim payments (including building and contents) over 
$5,000 each, and the cumulative amount of such claims payments exceeds 
$20,000; or 

2. At least two separate claims payments (building payments only) have been 
made with the cumulative amount of the building portion of such claims 
exceeding the market value of the building. 

3. For both (a) and (b) above, at least two of the referenced claims must have 
occurred within any 10-year period, and must be greater than 10 days apart. 

 
The SRL Program helps homeowners in the NFIP who have suffered repeated flood damage 
to buy out, elevate, or flood proof the property to eliminate the risk of future damages, 
protect the lives of local responders, reduce the burden of future response and recovery 
costs to the State and local government, and eliminate future claims under the NFIP.  In 
New York, the federal cost share for projects approved under the SRL Program is up to 
90%.  The non-federal cost share falls to the property owner and/or the local government. 
 
New York State uses the following measures to reduce the number of Repetitive Loss and 
Severe Repetitive Loss properties: 
 

a) Incorporate acquisition of residential properties in the 100-year 
floodplain as a State priority in all grant funding cycles; 

b) Promote Hazard Mitigation Assistance and Flood Mitigation Assistance 
programs at applicant briefings and outreach seminars; with Regional 
Offices, County Emergency Managers and Mitigation Coordinators; on the 
DHSES website; and through other agencies. 

c) Implement the State-funded Greater Catskill Flood Remediation Program;  
d) Disseminate repetitive loss and severe repetitive loss property data 

captured in the State Plan (see Tables 3.9h and 3.9i) to help jurisdictions 
gauge risks, both in terms of their community and with regard to their 
neighbors. 

e) Continue to advise FEMA of possible improvement opportunities (e.g., 
eliminate the Benefit Costs Analysis requirement for those properties at 
which two NFIP claims totaling the property’s value have been made). 

 
Table 3.9h Severe Repetitive Loss Data presents a summary listing by county of number of 
losses, number of properties, and the dollar losses for those properties defined as meeting 
the SRL Grant Program thresholds.  Please Note:  New York City includes Bronx, Kings, New 
York, Queens, and Richmond Counties. 
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Table 3.9h:  Severe Repetitive Loss Data  
 

County Total Payments Average Payment Losses Properties 

Albany  $                          641,824   $                           37,754  17 3 

Allegany  $                             41,305   $                              8,261  5 1 

Broome  $                       5,465,979   $                        267,791  98 24 

Chautauqua  $                          467,971   $                           12,315  38 6 

Chenango  $                          432,628   $                        108,157  4 1 

Delaware  $                          476,810   $                           62,345  23 5 

Dutchess  $                       1,083,181   $                        153,873  33 8 

Erie  $                          377,283   $                           72,912  20 4 

Essex  $                          159,532   $                           31,906  5 1 

Greene  $                          118,120   $                           23,624  5 1 

Monroe  $                          368,512   $                           33,501  11 1 

Nassau  $                    93,736,294   $                        485,852  2,579 459 

*New York City   $                       5,740,752   $                           25,743  223 42 

Oneida  $                             40,471   $                           10,118  4 1 

Ontario  $                          217,357   $                           31,051  7 1 

Orange  $                       3,406,766   $                        277,507  137 25 

Putnam  $                          111,614   $                           27,903  8 2 

Rensselaer  $                             60,699   $                           15,175  4 1 

Rockland  $                       2,190,936   $                        171,022  99 16 

Saratoga  $                          307,732   $                           25,644  12 2 

Schenectady  $                          325,845   $                           41,095  16 3 

Schoharie  $                          106,196   $                           26,549  4 1 

Suffolk  $                    76,999,107   $                        689,857  1,972 368 

Sullivan  $                          786,455   $                           53,472  39 8 

Tioga  $                       1,922,116   $                        163,879  39 11 

Ulster  $                       3,231,109   $                        417,556  67 15 

Westchester  $                    23,178,357   $                        369,611  677 116 

Total   $                 221,994,949   $                     3,644,474  6,146 1,126 
Source: FEMA, NFIP July 2013 (Please Note:  *New York City includes Bronx, Kings, New York, Queens, and 
Richmond Counties.) 

 

Due to challenges in implementing the RFC and SRL programs, it was difficult to achieve 
required Benefit-Cost Ratios (BCRs) and document cost effectiveness.  The SRL’s provision 
of increasing an owner’s NFIP rate if an offer to mitigate was refused was viewed as likely 
to reduce interest in the program.   
 

Congress passed the Biggert-Waters Flood Insurance Reform Act of 2012 (BW-12) 
legislation, which was signed into law on July 6, 2012, calling for changes to the NFIP to 
make it more sustainable.  It extends the NFIP five years, while requiring significant 
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program reform.  The law requires changes to all major components of the program, 
including flood insurance, flood hazard mapping, grants, and the management of 
floodplains.  Many of the changes are designed to make the NFIP more financially stable, 
and ensure that flood insurance rates more accurately reflect the real risk of flooding.  
Section 7 also references BW-12 and the State’s strategy to mitigate RL and SRL 
properties.  
 
Based on NFIP statistics, as of October 17, 2013, there were 191,128 NFIP-insured 
properties in New York State.  Since Hurricane Sandy, there has been a steady growth in 
the number of policies. 
 
Best estimates are that only between 30% and 50% of at-risk properties are covered by 
flood insurance.  Even if one assumes that the number of current NFIP policies represents 
only about 50% of properties that should be insured, that means an additional 162,500 
properties could be at risk in the State’s Special Flood Hazard Areas.  On the basis of the 
current number of properties insured, the annual premium paid amounts to $191.6 million.  
If all potentially eligible properties were insured, the premium would be slightly in excess 
of between $280,672,000 and $467,787,000.  The corresponding value of coverage for the 
currently insured properties is approximately $48 billion, and would potentially increase 
to somewhere around $70 billion if all flood-prone properties were insured.  More than 
162,704 claims have been filed since 1978.  Assuming all potentially insurable properties 
were indeed insured, claims since the same period could have increased to two to three 
times that number.  Finally, the total statewide NFIP claims paid since 1978 was $4.8 
million. Again, assuming that all potentially eligible properties were insured, the total 
claims paid since 1978 could have risen to between $1.1 and $2 billion. 

Local Plan Integration/Risk Assessments 

 

Since August of 2013, 56 FEMA-approved local hazard mitigation plans (LHMPs) have been 
reviewed for the 2014 Update.  The State’s planning team had the opportunity to review 
local county risk assessments to help the State better understand its vulnerability in terms 
of the jurisdictions most threatened by classified hazards.  In its analysis, the State of New 
York reviewed the processes of local governments and how their hazards were ranked 
based on their jurisdictions and the potential losses (i.e., people, buildings, and dollar 
values) associated with the hazards of greatest concern. 
 
Where data was available, the State extracted the ranking impact information from the 
LHMP hazard analysis.  This ranking feature is based on a combination of probability, 
severity, and extent of the hazard, and was determined to be the best measure of overall 
risk in the plans.  This ranking was either numeric or described in terms of high, 
moderately high, moderate, or low.  In cases where this information was not available, 
ranking values were not determined, yet were considered if identified in the individual 
county local plans. 
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For the sake of the 2014 Update, a proper analysis and summary of the data was required.  
During the review of the local plan risk assessments, all rankings used were based on the 
New York HAZNY ranking system, and measured on a scale rating from 44 (low) to 400 
(high).  This analysis revealed that selected county-level plans included human-caused 
hazards in their analysis, but the State hazard mitigation plan’s 2014 Update is focused 
solely on natural hazards. 
 
The local risk assessment summary allowed for an analysis of which hazards are of high 
concern to particular counties.  Table 5e in Section 5.0 lists all the hazards and the 
number of counties that ranked them at each of the scale levels: High, Moderately High, 
Moderate, Moderately Low, and Low.  As indicated previously, 15 of the local plans ranked 
flood events as a high hazard.  In addition, 19 counties ranked it as moderately high, three 
moderate, six moderately low, and one county ranked it as a low hazard.  Table 3.9i 
displays the highest-ranked county hazard impacts and the high and/or moderately high 
ranked risk assessment scores for flood. 
 
Tables 3.9i:  Summary of Flood Hazard Impacts and Rankings by County 
 

Local County Flood Hazard Impacts 

Highest Occurrences  Highest Fatalities Highest Property Damage 

Broome Richmond Broome 
Essex Delaware Tioga 

Erie Queens Delaware 
Chenango Montgomery Sullivan 

Delaware  Broome  Chenango  

Source: SHELDUS as of August 2013 
 

Local County Flood Hazard Rankings  

High  Moderately High  

Allegany, Broome, Cayuga, Chautauqua, Delaware, 
Franklin, Greene, Monroe, Montgomery, Orange, 
Otsego, Rensselaer, Saratoga, Schuyler, & Tioga  

Albany, Cattaraugus, Chenango, Essex, Genesee, 
Jefferson, Lewis, Nassau, Onondaga, Ontario, 
Schoharie, Seneca, Sullivan, Ulster, Warren, 
Wayne, Westchester, Wyoming, & Yates  

Source: Local Hazard Mitigation Plan (LHMP) as of October 2013  

 

Flood zones are geographic areas that FEMA has defined according to varying levels of 
flood risk.   The zone reflects the severity or type of flooding in each area.   
 

Flood Zone Types:  
 Zone D – Properties located in an undetermined risk area.  
 Zone X, C, and B – Properties located in low to moderate flood areas.   
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 Zone A, AE, A1-30, AH, AO, AR, A99 – Properties located in high-risk flood 
areas.  

 Zone V, VE, V1-30 – Properties located in high-risk coastal flood areas. 
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Figure 3.9n:  Digital Flood-Mapping Status by County 
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Figure 3.9o shows the methodology for estimating the population in the 100-year flood 
zones using GIS overlay of population from Census Block Points, DFIRMS, and Q3 data if 
DFIRMs were not available.   
 
Figure 3.9o:  Methodology for Estimating Population in 100-Year Flood Zone 
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Currently, of the 62 New York State counties, 32 have adopted or are in the process of 
adopting the DFIRM, 20 are using Q3 Flood Data, and 10 are using FIRMs.  Table 3.9j 
represents current flood map status and estimated population by county.  
 
Table 3.9j:  NYS Flood Map Status by County 
 

County 
Flood Map 

Status 
Est. 

Population  
County 

Flood Map 
Status 

Est. 
Population 

Albany DFIRM-prelim 7,373 
 

Niagara DFIRM 11,065 

Allegany Q3 4,593 
 

Oneida DFIRM-prelim 8,113 

Bronx DFIRM 15,387 
 

Onondaga DFIRM-prelim 17,836 

Broome DFIRM-prelim 19,725 
 

Ontario Q3 3,292 

Cattaraugus Q3 6,085 
 

Orange DFIRM 14,435 

Cayuga DFIRM 3,454 
 

Orleans N/A 0 

Chautauqua Q3 2,648 
 

Oswego DFIRM-prelim 8,286 

Chemung Q3 9,483 
 

Otsego DFIRM-prelim 4,237 

Chenango DFIRM 6,542 
 

Putnam DFIRM 2,833 

Clinton DFIRM 2,279 
 

Queens DFIRM 53,536 

Columbia Q3 2,104 
 

Rensselaer Q3 8,743 

Cortland DFIRM 4,749 
 

Richmond N/A 21,407 

Delaware DFIRM 5,278 
 

Rockland DFIRM-prelim 8,083 

Dutchess DFIRM 22,114 
 

Saratoga Q3 6,551 

Erie DFIRM 28,804 
 

Schenectady DFIRM-prelim 3,556 

Essex Q3 896 
 

Schoharie DFIRM 2,638 

Franklin N/A N/A 
 

Schuyler Q3 212 

Fulton N/A 30 
 

Seneca Q3 573 

Genesee Q3 6,149 
 

St Lawrence N/A N/A 

Greene DFIRM 1,579 
 

Steuben Q3 5,606 

Hamilton N/A N/A 
 

Suffolk DFIRM 42,501 

Herkimer DFIRM-prelim 2,794 
 

Sullivan DFIRM 3,317 

Jefferson Q3 2,994 
 

Tioga DFIRM 5,471 

Kings N/A 63,193 
 

Tompkins Q3 1,941 

Lewis N/A N/A 
 

Ulster Q3 6,906 

Livingston Q3 1,913 
 

Warren N/A N/A 

Madison Q3 5,857 
 

Washington DFIRM-partial  36 

Monroe DFIRM 20,638 
 

Wayne Q3 5,280 

Montgomery DFIRM-prelim 2,126 
 

Westchester DFIRM 27,121 

Nassau DFIRM 137,290 
 

Wyoming N/A 330 

New York DFIRM 72,143 
 

Yates Q3 774 

    
Total  732,899 

Source: FEMA  
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Risk Mapping, Assessment, and Planning (Risk MAP) 
 
FEMA continues to collaborate with state, local, and tribal entities to enhance their Flood 
Map Modernization (Map Mod) program to deliver quality data, increase public awareness, 
and encourage mitigate actions that will reduce risk to life and property.  The goal of Map 
Mod is to deliver reliable digital flood hazard data and maps in Geographic Information 
Systems (GIS) format for 92% of the nation’s population.  
 
FEMA is transforming its traditional flood identification and mapping efforts into a more 
integrated process of accurately identifying, assessing, communicating, planning, and 
mitigating flood-related risks. Risk Mapping, Assessment, and Planning (Risk MAP) will 
address gaps in flood hazard data to form a solid foundation for risk assessment, floodplain 
management, and provide state, local, and tribal entities with information needed to 
mitigate flood-related risks. (FEMA, 2013) 

Risk MAP is a new FEMA program that provides communities with flood information and 
tools they can use to enhance their mitigation plans and better protect their citizens. 
Through more accurate flood maps, risk assessment tools, and outreach support, Risk MAP 
builds on Map Modernization and strengthens local ability to make informed decisions 
about reducing risk. Risk MAP’s ultimate goal is saving lives and dollars. 

Through collaboration with state, local and tribal entities, Risk MAP focuses on products 
and services beyond the traditional DFIRM, which is primarily used to set flood insurance 
rates and communicate 1% annual-chance flood risk. 

Ultimately Risk MAP will reduce losses of life and property by enabling communities to 
develop mitigation plans and make informed risk management decisions that maximize 
loss reduction.   

Risk MAP focuses on products and services beyond the traditional Flood Insurance Rate 
Map (FIRM) and works with officials to help put flood risk data and assessment tools to 
use, effectively communicating risk to citizens and enabling communities to enhance their 
mitigation plans and actions. 

Figure 3.9p demonstrates the vision for the Risk MAP life cycle which begins with 
Identifying Risk, then Assessing Risk, then Communicating Risk, and finally Mitigating Risk. 
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Figure 3.9p: Risk MAP Life Cycle 
 

 
Source: FEMA  

 
Value in Risk MAP  
 
FEMA Risk MAP, new and innovative resources are available to help New York State assess 
and communicate flood risk in their local communities. Risk MAP Solution will, address 
gaps in flood hazard data, increase public awareness, support mitigation planning, enhance 
digital platform, align risk analysis programs, and develop synergies.   
 

Figure 3.9q:  Risk Map Solution Process 
 

 
Source:  FEMA  
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Currently, DEC is leading New York State’s Risk-Map Discovery program to develop flood 
mapping and Risk MAP priorities, as well as local mitigation priorities in the following 
watersheds:  Hudson-Hoosic, Seneca, Irondequoit-Nine Mile, Lower Genesee, Oak Orchard 
- 12 Mile Creek, Black River, Chaumont – Perch, Oswego, Salmon – Sandy, and Upper St. 
Lawrence.  The watershed study approach will improve engineering credibility and 
communicate risks comprehensively as it relates to flooding.   This approach will also 
accomplish the following strategies: encourage collaboration between neighboring 
counties and local communities; increase knowledge of flood hazards as a result of more 
comprehensive assessments of stream and tributary relations; provide a framework to 
evaluate flood risk, engineering needs, elevation data, acquisition availability and gaps; and 
availability of community contribution by watershed.   
 
Additional NYS Risk MAP information by county and Risk MAP Watershed Project is 
available at https://www.rampp-team.com/ny.htm. Risk Assessment, Mapping, and 
Planning Partners (RAMPP), is a joint venture between Dewberry, URS, and ESP, one of 
three Production and Technical Services (PTS) contractors under FEMA’s Risk MAP phase 
of the National Flood Insurance Program. RAMPP provides comprehensive floodplain 
mapping, GIS, and hazard risk mitigation services for FEMA to include specifically serving 
FEMA Regions II (NJ, NY, PR, and VI), III (DC, DE, MD, PA, VA, WV), and VI (AR, LA, NM, OK, 
TX)3.  
 
NYS primarily focused on defining risk for those areas within the 100-year floodplain 
(those areas having at least a 1% chance of flooding during any given year).  While the Plan 
focuses on the 100-year floodplain, it is important that communities not dismiss the risk 
associated with the 500-year floodplain. The probability for flooding to the full extent of 
the 500-year level is low (0.2% chance of flooding in any given year); however, flooding 
above the 100-year level is not uncommon, as was shown in certain areas of the State 
during the June 2006 flooding event where 300-year flood levels were reached.  In 
addition, it must be recognized that much of the flood damage that typically occurs is in 
areas that are outside a floodplain altogether, particularly in urban and densely populated 
areas where storm water runoff and ponding conditions are more likely.   
 
While the GIS analysis of property in the 100-year floodplain includes information for all 
property classifications (agricultural, commercial, vacant, etc.), a primary focus has been on 
residential property.  This is based on the fact that residential properties comprise the 
greatest number and total value of property within floodplains and that damage to 
residences has the greatest impact on citizens.  
 

 

                                                             
3 FEMA, Risk Assessment, Mapping, and Planning Partners (RAMPP); https://www.rampp-
team.com/index.htm 

https://www.rampp-team.com/ny.htm
https://www.rampp-team.com/index.htm
https://www.rampp-team.com/index.htm
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Figure 3.9r displays the spatial distribution of NFIP policies by county across New York. Nassau, Bronx, and Suffolk counties 
make up the top three counties with the highest number of policies.  
 
Figure 3.9r:  NFIP Number of Policies, by County 
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Figure 3.9s displays the spatial distribution of total amount of NFIP coverage by county for New York. Nassau, Bronx, and 

Suffolk counties make up the top three counties with the highest amount of NFIP coverage.  

Figure 3.9s:  NFIP Insurance Coverage Amount, by County 
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Figure 3.9t displays the spatial distribution of NFIP premiums paid by county across New York. Monroe, Putnam, and Madison 
counties make up the top three counties with have the highest number of NFIP premiums.  
 
Figure 3.9t:  NFIP Total Premiums (by County)  
 



2014 New York State Hazard Mitigation Plan Flood 

 

3.9-65   Final Release Date January 4, 2014 

 

Figure 3.9u shows the total number of residential parcels in the 100-year flood zone. Nassau, Suffolk, and Erie counties 
contain the highest counts, respectively, of total residential parcels at risk from a 100-year flood event, based on available 
DFIRMs and Q3 data for counties in the state of New York. Of note is Washington County, which only has a partial DFIRM that 
is small relative to the size of the county, therefore it was removed from the analysis. 
 

Figure 3.9u:  Total Residential Parcels in 100 Year Flood Zone by County  
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Figure 3.9v is a residential property exposure analysis using parcel point data from the New York State Office of Real Property 
Services and the 100-year flood zone. The residential parcel points’ assessed property value is divided by the state 
equalization rate to derive the market value of the parcel. This provides a snapshot of which counties have the greatest 
residential property exposure in the 100-year flood plain. Suffolk, Nassau, and Dutchess counties have the greatest total 
exposed residential property value in the flood zone. 
 

Figure 3.9v:  Total Value of All Residential Properties in 100-Year Flood by County  
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Figure 3.9w displays the ratio of residential parcels in the 100-year flood zone to the number of NFIP policies by county 
across New York. This provides an indication of areas that may be underinsured (ratio values greater than 1). Of note is 
Washington County, which has a partial DFIRM with 27 residential parcels in the partial DFIRM. Because the partial DFIRM is 
so small relative to the size of the county area, Washington County was removed from this analysis. Generally speaking, the 
higher the ratio, the more vulnerable the county is to underinsured flooding.  
 

Figure 3.9w:  Number of Residential Properties in 100-Year Flood Zone to NFIP Policies by County 
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Table 3.9k provides the values and ratio of the total number of residential properties in 
the 100-year flood zone, NFIP data, and the ratio of residential properties in the 100-year 
flood zone compared the number of NFIP policies by county.  
 
Table 3.9k:  Residential Properties in 100-Year Flood Zone and NFIP Information 
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Albany 1,177 952 189,972,100 1,062,171 1.24 

Allegany 1,316 442 42,266,100 298,231 2.98 

Bronx N/A 48,450 11,997,279,200 45,119,053 N/A 

Broome 4,983 3,250 686,007,200 2,427,136 1.53 

Cattaraugus 1,860 776 110,483,000 741,256 2.4 

Cayuga 1,355 518 73,192,900 438,810 2.62 

Chautauqua 1,858 753 118,748,100 569,325 2.47 

Chemung 2,164 772 125,731,200 640,592 2.8 

Chenango 1,586 759 102,456,900 648,654 2.09 

Clinton 850 313 58,135,300 226,974 2.72 

Columbia 675 367 84,793,500 343,027 1.84 

Cortland 1,071 589 71,934,900 510,395 1.82 

Delaware 1,771 1,147 191,836,900 1,163,633 1.54 

Dutchess 3,329 2,035 522,235,900 1,703,388 1.64 

Erie 5,831 3,117 547,592,600 2,554,068 1.87 

Essex 997 303 60,860,200 237,757 3.29 

Franklin N/A 159 26,469,100 122,727 N/A 

Fulton N/A 153 25,139,400 140,893 N/A 

Genesee 1,374 567 61,488,000 489,788 2.42 

Greene 869 710 118,468,600 634,654 1.22 

Hamilton N/A 78 17,702,500 76,100 N/A 

Herkimer 1,334 568 73,711,200 463,024 2.35 

Jefferson 2,089 508 88,720,400 413,099 4.11 

Kings N/A N/A N/A N/A N/A 

Lewis N/A 100 14,936,500 95,901 N/A 

Livingston 1,189 372 54,071,500 309,194 3.2 

Madison 1,677 657 91,742,900 612,817 2.55 

Monroe 3,160 2,175 387,116,200 2,087,805 1.45 

Montgomery 494 269 49,472,100 358,820 1.84 

Nassau 40,943 50,418 14,045,062,500 51,112,304 0.81 

New York N/A N/A N/A N/A N/A 
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Niagara 2,351 881 139,623,300 713,299 2.67 

Oneida 1,632 910 144,909,800 886,615 1.79 

Onondaga 3,503 1,902 337,318,500 1,791,894 1.84 

Ontario 1,098 664 104,437,000 489,792 1.65 

Orange 3,087 2,044 461,961,200 2,026,965 1.51 

Orleans N/A 112 15,798,400 87,469 0 

Oswego 1,767 455 71,970,100 373,882 3.88 

Otsego 1,325 517 87,660,700 498,202 2.56 

Putnam 228 449 118,152,300 366,304 0.51 

Queens N/A N/A N/A N/A N/A 

Rensselaer 2,213 1,162 196,286,800 1,532,389 1.9 

Richmond N/A N/A N/A N/A N/A 

Rockland 1,090 2,003 490,109,000 1,819,344 0.54 

Saratoga 2,021 989 186,561,500 1,088,197 2.04 

Schenectady 392 478 84,925,200 469,767 0.82 

Schoharie 635 491 98,623,900 546,630 1.29 

Schuyler 290 78 14,141,700 61,415 3.72 

Seneca 506 169 28,964,700 146,998 2.99 

St Lawrence N/A 229 33,892,900 152,931 N/A 

Steuben 2,164 978 151,638,300 885,439 2.21 

Suffolk 19,092 39,367 11,304,385,400 43,576,037 0.48 

Sullivan 1,603 849 181,619,300 777,449 1.89 

Tioga 1,586 1,215 185,085,100 1,321,525 1.31 

Tompkins 456 376 76,218,500 370,458 1.21 

Ulster 1,879 1,471 325,139,800 1,535,301 1.28 

Warren N/A 268 62,105,200 256,014 N/A 

Washington N/A 201 34,657,000 187,340 N/A 

Wayne 1,084 270 46,868,700 219,676 4.01 

Westchester 3,744 7,806 2,161,554,900 9,203,052 0.48 

Wyoming 59 136 16,189,000 109,024 0.43 

Yates 794 300 53,064,200 288,241 2.65 

Total  138,551  188,047    $47,251,489,300     $187,383,245    

Source:  FEMA, NYSORPS October 2013  
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Figure 3.9x shows a comparison of residential property values in the 100-year flood zone to total NFIP insurance coverage. 
This provides a spatial indication of which counties have more residential properties to insurance coverage in monetary 
terms; the higher the ratio, the greater the disparity in property value to the amount of insurance coverage. Schuyler, Jefferson, 
and Wayne counties have the highest ratio values, all being over four. This means that total residential properties in the flood 
zone are worth four times more than NFIP insurance coverage. 
 

Figure 3.9x:  Value of Residential Property in 100-Year Flood Zone to Total Insurance by County 
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Figure 3.9y shows the total number of parcels in the 100-year flood zone. Parcel types include agricultural, residential, vacant 
lands, commercial, recreational, community services, industrial, public services, and wild, forested, and public park categories.  
Nassau, Suffolk, and Erie counties contain the highest counts of total parcels at risk from a 100-year flood event, based on 
available DFIRMs and Q3 data for counties in the State of New York. 
 

Figure 3.9y:  Total Parcels in 100 Year Flood Zone by County 
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Figure 3.9z is a property exposure analysis using parcel point data from the New York State Office of Real Property Services 
and the 100-year flood zone. The parcel point’s assessed property value is divided by the state equalization rate to derive the 
market value of the parcel. This provides a snapshot of which counties have the greatest property exposure in the 100-year 
flood plain. Nassau, Suffolk, and Westchester counties have the greatest total exposed property value in the flood zone. 
 

Figure 3.9z:  Total Value of All Properties in the 100-Year Flood Zone by County  
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Figure 3.9aa displays the spatial distribution of annualized flood losses by county. Nassau ($866,700,000), Erie 
($670,503,000), and Kings ($578,316,000) counties have the highest annualized losses. This data comes from FEMA’s Hazus 
Average Annualized Loss Viewer, which also provides a national dataset.  
 

Figure 3.9aa:  New York Annualized Flood Losses by County 
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Development in hazard-prone areas  
 
The NFIP is an insurance program that requires communities to adopt and enforce 
floodplain management ordinances in order for property owners to purchase federally 
backed insurance. These ordinances provide some measure of protection for new 
construction and significant renovations in the floodplain. Unrestricted development may 
occur in areas prone to flooding, but not mapped, and in those communities lacking 
floodplain management ordinances.   
 
Based on the 2010 Census, population increases are being seen or are expected in Albany, 
Clinton, Cortland, Dutchess, Essex, Franklin, Fulton, Greene, Herkimer, Jefferson, Lewis, 
Livingston, Madison, Monroe, Montgomery, Nassau, New York City (including Bronx, Kings, 
New York, Queens, and Richmond Counties), Onondaga, Ontario, Orange, Otsego, Putnam, 
Rensselaer, Rockland, Saratoga, Schenectady, Schoharie, Seneca, Steuben, Suffolk, Sullivan, 
Tompkins, Ulster, Warren, Washington, Westchester, and Yates counties. All but Clinton, 
Cortland, Dutchess, Fulton, Herkimer, Livingston, Madison, Putnam, Rockland, Steuben, 
Suffolk, Tompkins, and Washington Counties have a high or moderate-high flood hazard 
rating based on the 56 FEMA Approved LHMPs as of September 2013. 
 
Of the 1,562 New York cities, towns, and villages, less than 2% of the local communities are 
currently participating in the NFIP Community Rating System (CRS).  CRS is a voluntary 
incentive program that recognizes and encourages community floodplain management 
activities exceeding minimum NFIP requirements in areas such as public information, 
mapping and regulations, flood damage reduction, and flood preparedness. In return, the 
communities receive discounts on their flood insurance premiums. Table 3.9f shows the 
discounted percentage each participating NYS CRS Community is currently receiving.  

3.9.3 Vulnerability of State Facilities  
 
Figure 3.9ab shows state-owned buildings that lie within the 100-year flood zone. A few 
data gaps exist that render this a working analysis. First, the New York State Office of 
General Services manages over roughly 56,000 buildings and properties. Secondly, a GIS 
file exists that has a record of just over 19,000 buildings; this GIS layer is currently in the 
process of being updated. Finally, not all buildings on record have an associated 
replacement value. After accounting for these gaps, the flood hazard analysis derived 1,101 
buildings in the 100-year flood zone, with 925 buildings having an associated replacement 
value, to arrive at the total of $364,974,721. Emphasis is placed on the fact that these 
datasets are part of an ongoing state inventory and risk assessment project (described in 
more detail in Section 3.1.6).  
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Figure 3.9ab:  State Buildings in 100-Year Flood Zone 
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Table 3.9l details the GIS analysis results from the state-owned buildings in the 100-year 
flood zone.  The table provides the name of the agency that owns the buildings, the total 
count of buildings, and replacement cost in the 100-year flood zone.  
 
Table 3.9l:  State-Owned Buildings in 100-Year Flood Zone 
 

State Agency 
Number 

of 
Buildings 

Replacement 
Cost 

Office of General Services (OGS) 5 $  52,955,119 

Department of Corrections and Community 
Supervision (DOCCS)  

1 $  10,167,770 

Office of Parks, Recreation and Historic 
Preservation (OPRHP) 

542 $  95,357,356 

Department of Environmental Conservation (DEC) 140 $  12,041,616 
Office of Mental Health (OMH) 18 $  36,440,505 
Office of People with Developmentally Disabilities 
(OPWDD) 

89 $  90,525,608 

Department of Military and Naval Affairs (DMNA) 1 $  11,627,475 
Department of Transportation (DOT) 49 $  23,936,201 
Office of Child and Family Services (OCFS) 11 $    2,431,631 
Department of Agriculture and Markets 
(AG&MKTS) 

69 $  29,491,440 

Total 925 $364,974,721 
Source:  FEMA, NYSOGS 
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3.9.4 Estimating Potential Losses by Jurisdiction 
 
Table 3.9m provides the annualized losses for flood events using Hazus-MH 2.1.  The data 
was based on using a probabilistic run generated to determine the total annual losses for 
each county found within the State. Figure 3.9ac, illustrates the top 10 counties’ 
annualized losses, with a total of $28,999,613 in flood losses for the entire State of New 
York.  
 
Table 3.9m:  Average Annual Flood Losses by County 
 

County  Flood  

 

County  Flood  

 

County  Flood  

Ulster  $             9,725,269  

 

Rensselaer  $     277,926  

 

Fulton  $          104,955  

Onondaga  $             1,854,827  

 

Herkimer  $     266,671  

 

Chenango  $             94,717  

Oneida  $             1,633,952  

 

Warren  $     264,074  

 

Broome  $             92,963  

Hamilton  $             1,505,817  

 

Dutchess  $     254,272  

 

Otsego  $             92,292  

Saratoga  $             1,338,414  

 

Chemung  $     240,804  

 

Allegany  $             90,285  

Jefferson  $                869,134  

 

Niagara  $     207,490  

 

Livingston  $             87,368  

Cattaraugus  $                839,440  

 

Kings  $     196,643  

 

Delaware  $             84,246  

St Lawrence  $                754,168  

 

Sullivan  $     195,610  

 

Schoharie  $             83,449  

Erie  $                678,365  

 

Washington  $     169,633  

 

Richmond  $             77,819  

Cayuga  $                613,634  

 

Schenectady  $     150,781  

 

Tioga  $             75,167  

Wyoming  $                600,830  

 

Oswego  $     149,782  

 

Cortland  $             70,875  

Monroe  $                592,171  

 

Suffolk  $     145,888  

 

Franklin  $             63,839  

Queens  $                393,233  

 

Genesee  $     143,103  

 

Steuben  $             62,408  

Columbia  $                377,067  

 

Albany  $     140,897  

 

New York  $             52,233  

Lewis  $                375,056  

 

Madison  $     139,699  

 

Tompkins  $             42,767  

Chautauqua  $                355,832  

 

Nassau  $     137,527  

 

Seneca  $             39,764  

Greene  $                312,832  

 

Clinton  $     131,270  

 

Yates  $             30,690  

Orleans  $                308,134  

 

Ontario  $     124,745  

 

Bronx  $             29,838  

Wayne  $                292,995  

 

Montgomery  $     122,925  

 

Schuyler  $             26,510  

Westchester  $                285,051  

 

Essex  $     120,422  

 

Rockland  $             20,973  

Orange  $                278,476  

 

Putnam  $     111,596  

 
Total   $  28,999,613  

Source:  SHELDUS, 2013 
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Figure 3.9ac:  Average Annual Flood Losses by County 1960-2012 

 

Hazus-MH 
 

Hazus is a nationally applicable standardized methodology that contains models for 
estimating potential losses from earthquakes, floods, and hurricanes.  Hazus uses GIS 
technology to estimate physical, economic, and social impacts of disasters. 
 
Hazus is used for mitigation, preparedness, and response. Government planners, GIS 
specialists, and emergency managers use Hazus to determine losses and the most beneficial 
mitigation approaches to minimize them. Hazus can be used in the assessment step in the 
mitigation planning process, which is the foundation for a community’s long-term strategy 
to reduce disaster losses and break the cycle of disaster damage, reconstruction, and 
repetitive damage.  
 
New York State uses Hazus to determine potential risk and vulnerability in local 
jurisdictions, support risk assessments, and perform economic loss scenarios for flood, 
hurricane, and earthquake hazards. 
 
Delaware County’s Local Hazard Mitigation Plan (LHMP) is an example of how Hazus is 
used at the local level to determine flood loss estimations for: impact on life, health and 
safety; general building stock; critical facilities; the economy; and future growth.  The 
county’s vulnerability assessment using Hazus is documented in Appendix 3 Attachment 
B; however, the complete LHMP can be reviewed at www.dcdes.org. 
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A 100-year flood event was modeled in Hazus to estimate potential losses and damages. 
Table 3.9n shows the results of the Hazus run by county in the following categories: 
building-related economic loss; building-related business loss; building loss as % of 
exposure; debris generated; shelter requirements; fire stations, hospitals, police stations, 
and schools with at least substantial damage. Erie County has the highest building-related 
economic loss at over $1 billion dollars, greatest amount of tons of debris generated, 
number of shelters required, and number of fire stations, police stations, and schools 
damaged; Oneida County has the highest building-related business loss at over $1.6 million 
dollars; Montgomery County has the highest building economic loss as a percentage of 
exposure; Broome County has the highest number of hospitals damaged.  
 
Figure 3.9ad shows the combined total for building-related economic and business loss, by 
county; Erie County also has the highest estimated total building loss after combining the 
two categories.  
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Table 3.9n:  Estimated Losses of General Building Stock Located in New York State 
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Albany  $       108,120,000   $         1,690,000  0.40% 6,741 552 0 0 0 0 

Allegany  $       146,440,000   $         1,860,000  4.50% 21,451 2,715 3 0 1 4 

Bronx  $       111,700,000   $      11,210,000  0.13% 758 1,069 0 0 0 0 

Broome  $       453,870,000   $         3,080,000  2.90% 73,359 7,395 3 3 1 5 

Cattaraugus  $       256,960,000   $         2,330,000  4.08% 27,063 1,083 4 1 0 1 

Cayuga  $          90,020,000   $            450,000  1.60% 15,761 1,349 3 0 1 0 

Chautauqua  $       223,570,000   $         2,220,000  2.00% 31,378 1,729 2 0 0 0 

Chemung  $       256,590,000   $         4,260,000  4.10% 22,388 6,772 1 0 1 3 

Chenango  $       270,660,000   $         1,350,000  7.90% 42,290 2,711 2 0 1 2 

Clinton  $          20,450,000   $               60,000  0.38% 3,632 113 2 0 0 0 

Columbia  $          57,180,000   $            280,000  1.03% 7,132 408 0 0 0 1 

Cortland  $          22,468,000   $         1,690,000  0.65% 19,158 3,257 2 1 0 3 

Delaware  $       161,120,000   $            990,000  4.10% 22,299 1,702 2 0 1 2 

Dutchess  $       289,680,000   $         1,840,000  8.36% 31,931 5,035 2 0 0 0 

Erie  $    1,831,030,000   $      13,210,000  2.20% 131,591 67,415 10 1 5 18 

Essex  $          38,370,000   $            750,000  1.20% 7,301 373 0 0 0 3 

Franklin  $          60,970,000   $            240,000  1.90% 11,390 554 0 0 0 1 

Fulton  $          31,680,000   $            200,000  0.77% 1,482 447 1 0 0 0 

Genesee  $       120,870,000   $         3,030,000  2.48% 11,722 1,966 1 0 2 0 

Greene  $          69,910,000   $            590,000  1.74% 13,553 744 0 0 0 0 

Hamilton  NA   NA  NA NA NA NA NA NA NA 

Herkimer  $          26,740,000   $            130,000  0.60% 3,813 46 0 0 0 0 

Jefferson  $          31,100,000   $            330,000  0.38% 6,643 179 0 0 0 0 

Kings  NA   NA  NA NA   NA NA NA NA 

Lewis  $          47,380,000   $               90,000  2.42% 9,087 499 0 0 0 0 
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Livingston  $          39,420,000   $            210,000  0.87% 2,367 220 0 0 0 0 

Madison  $          22,950,000   $               80,000  0.47% 2,459 796 1 0 1 3 

Monroe  $       260,280,000   $         1,740,000  0.41% 11,678 6,076 0 0 0 1 

Montgomery  $       387,860,000   $         2,490,000  11.16% 64,742 2,891 3 0 2 2 

Nassau  NA   NA  NA NA NA NA NA NA NA 

New York  $       121,260,000   $         2,440,000  0.06% 4,741 5,331 0 0 0 1 

Niagara  $                  60,000   $               60,000  0.33% 14 0 0 0 0 0 

Oneida  $       168,120,000   $    169,500,000  9.76% 16,945 2,766 1 0 1 0 

Onondaga  NA   NA  NA NA NA NA NA NA NA 

Ontario  $            6,040,000   $           120,000  0.51% 3,560 692 0 0 0 0 

Orange  $       278,690,000   $        1,820,000  0.93% 22,300 2,031 0 0 0 1 

Orleans  $          16,400,000   $              80,000  0.55% 2,243 74 0 0 0 0 

Oswego  $          43,920,000   $           610,000  0.55% 8,694 612 0 0 0 0 

Otsego  $       207,190,000   $         1,110,000  4.66% 26,740 1,875 0 0 0 0 

Putnam  $         48,000,000   $            160,000  0.52% 2,774 789 0 0 0 0 

Queens  NA   NA  NA NA NA NA NA NA NA 

Rensselaer  $       156,990,000   $            770,000  1.34% 14,368 1,720 1 0 0 0 

Richmond  $          36,880,000   $            220,000  0.00% 821 1,585 0 0 0 0 

Rockland  $       106,950,000   $            590,000  0.39% 6,552 2,216 1 0 0 1 

Saratoga  NA  NA  NA NA NA NA NA NA NA 

Schenectady  $          33,120,000   $            190,000  2.25% 3,937 510 1 0 0 0 

Schoharie  $          45,770,000   $            500,000  2.77% 11,505 401 0 0 0 0 

Schuyler  $         35,610,000   $            480,000  2.69% 5,648 553 1 0 2 1 

Seneca  $          10,800,000   $               20,000  0.45% 1,749 62 0 0 0 0 

St. Lawrence  NA   NA  NA NA NA NA NA NA NA 

Steuben  $       681,890,000   $         8,140,000  9.66% 69,324 11,874 7 0 4 11 

Suffolk  NA   NA  NA NA NA NA NA NA NA 
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Sullivan  $          82,070,000   $            270,000  1.07% 17,110 545 1 0 0 0 

Tioga  $          84,170,000   $            520,000  2.60% 17,112 1,580 2 0 0 2 

Tompkins  $       348,740,000   $         6,320,000  4.94% 20,729 5,542 1 1 0 2 

Ulster  $       295,670,000   $         2,480,000  1.92% 62,140 2,465 0 0 1 4 

Warren  $          98,410,000   $         1,240,000  1.65% 11,383 486 0 0 0 0 

Washington  $          52,490,000   $            550,000  1.36% 8,472 822 0 0 0 0 

Wayne  $          49,000,000   $            260,000  0.66% 3,699 471 0 0 0 0 

Westchester  $       551,960,000   $         4,650,000  0.60% 19,673 5,423 0 0 0 0 

Wyoming  $          81,940,000   $         2,160,000  2.68% 8,863 1,072 0 0 0 0 

Yates  $          10,790,000   $            300,000  0.52% 1,580 132 0 0 0 0 

Total   $ 9,090,318,000   $  261,960,000     975,845 169,725 58 7 24 72 
Source:  FEMA as of October 2013; Essential Facilities (EF); Please Note:  Data was not available from FEMA for Hamilton, Kings, Nassau, Onondaga, Queens, 
Saratoga, St. Lawrence, and Suffolk Counties.  
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Figure 3.9ad:  New York by County Building Related Economic and Business Losses from 100-Year Flood 
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3.9.5 Estimating Potential Losses of State Facilities 
 
Although data related to potential losses of state facilities has been somewhat limited to the 
fixed assets dataset currently available in the NYS GIS Clearinghouse, a project has been 
initiated to develop a comprehensive database of state facilities. The project to produce a 
statewide inventory 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, 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 future hazard events.  Additional description of this project is 
provided in Section 3.0.   This project is included in the “roadmap” activities described in 
Section 4 that are part of the life-cycle of the 2014 SHMP 
 

3.9.6 Data Sources and Limitations 
 
The SHMP Team researched the flood hazard as it affects New York State.  Contents of this 
section result from research and outreach including the following sources: 
 

 The New York State Department of Environmental Conservation, Bureau of Flood 
Protection and Dam Safety, Division of Water, staff and web site, 
http://www.dec.ny.gov/lands/311.html  

 Geoscience News and Information, www.geology.com  
 The Federal Emergency Management Agency (FEMA) National Flood Insurance 

Program staff and web site, http://www.fema.gov/hazard/flood/info.shtm 
 The Federal Emergency Management Agency (FEMA), Risk, Assessment, Mapping, 

and Planning Partners (RAMPP) Program, https://www.rampp-
team.com/index.htm   

 The US Army Corps of Engineers, Cold Regions Research Laboratory (CRREL)  
 National Oceanic and Atmospheric Administration (NOAA), National Weather 

Service, www.weather.gov 
 National Oceanic and Atmospheric Administration (NOAA), National Climate Data 

Center, www.ncdc.noaa.gov/oa/ncdc.html 
 The United States Geological Survey (USGS) web site, 

www.usgs.gov/themes/flood.html, including the USGS Circular 1245, 
http://water.usgs.gov/pubs/circ/2003/circ1245/ 

 New York State Climate Office, Department of Earth and Atmospheric Sciences at 
Cornell University web site, http://nysc.eas.cornell.edu,  
http://nysc.eas.cornell.edu/climate_of_ny.html 

 American Society of Civil Engineers (ASCE); www.asce.org  
 New York Times, 2012, www.newyorktimes.com 
 Cayuga Lake Watershed Network, www.cayugalake.org  
 NYS New York Rising Communities, http://stormrecovery.ny.gov/   

http://www.dec.ny.gov/lands/311.html
http://www.geology.com/
http://www.fema.gov/hazard/flood/info.shtm
https://www.rampp-team.com/index.htm
https://www.rampp-team.com/index.htm
http://www.weather.gov/
http://www.ncdc.noaa.gov/oa/ncdc.html
http://www.usgs.gov/themes/flood.html
http://water.usgs.gov/pubs/circ/2003/circ1245/
http://nysc.eas.cornell.edu/
http://nysc.eas.cornell.edu/climate_of_ny.html
http://www.asce.org/
http://www.newyorktimes.com/
http://www.cayugalake.org/
http://stormrecovery.ny.gov/
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 Delaware County 2013 LHMP, www.dcdes.org  
 Spatial Hazard Events and Losses Databases for the United States (SHELDUS) 
 
Please Note: Data obtained from the Spatial Hazard Events and Losses Database for the United 
States (SHELDUS™). SHELDUS is a county-level hazard data set for the U.S. for 18 different 
natural hazard event types such thunderstorms, hurricanes, floods, and tornados. For each 
event, the database includes the beginning date, location (county and state), property losses, 
crop losses, injuries, and fatalities that affected each county. The data derives from the national 
data source, National Climatic Data Center's monthly Storm Data publications. Using the latest 
release of SHELDUS™ 12.0, the database includes every loss-causing and/or deadly event 
between 1960 and 1992 and from 1995 onward. Between 1993 and 1995, SHELDUS™ reflects 
only events that caused at least one fatality or more than $50,000 in property or crop damages. 

http://www.dcdes.org/

