Section 5.4.3: Risk Assessment – Flood

5.4.3 FLOOD
This section provides a profile and vulnerability assessment for the flood hazard.

5.4.3.1

HAZARD PROFILE

This section provides profile information including description, location, extent, previous occurrences and
losses and the probability of future occurrences.
Description
Floods are one of the most common natural hazards in the U.S. They can develop slowly over a period of days
or develop quickly, with disastrous effects that can be local (impacting a neighborhood or community) or
regional (affecting entire river basins, coastlines and multiple counties or states) (Federal Emergency
Management Agency [FEMA], 2008). Most communities in the U.S. have experienced some kind of flooding,
after spring rains, heavy thunderstorms, coastal storms, or winter snow thaws (George Washington University,
2001). Floods are the most frequent and costly natural hazards in New York State in terms of human hardship
and economic loss, particularly to communities that lie within flood prone areas or flood plains of a major
water source. As defined in the NYS HMP, flooding is a general and temporary condition of partial or
complete inundation on normally dry land from the following:


Riverine flooding, including overflow from a river channel, flash floods, alluvial fan floods, dambreak floods and ice jam floods;



Local drainage or high groundwater levels;



Fluctuating lake levels;



Coastal flooding;



Coastal erosion (NYS DHSES, 2011)



Unusual and rapid accumulation or runoff of surface waters from any source;



Mudflows (or mudslides);



Collapse or subsidence of land along the shore of a lake or similar body of water caused by erosion,
waves or currents of water exceeding anticipated cyclical levels that result in a flood as defined above
(Floodsmart.gov, 2012);



Sea Level Rise; or



Climate Change (USEPA, 2013).

A floodplain is defined 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 flood. Most often
floodplains are referred to as 100-year floodplains. A 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. Thus, the 100-year flood could
occur more than once in a relatively short period of time. With
this term being misleading, FEMA has properly defined it as the
one-percent annual chance flood. This one percent annual
chance flood is now the standard used by most Federal and State

One hundred-year floodplains (or 1% annual
chance floodplain) can be described as a bag
of 100 marbles, with 99 clear marbles and one
black marble. Every time a marble is pulled
out from the bag, and it is the black marble, it
represents a 100-year flood event. The
marble is then placed back into the bag and
shaken up again before another marble is
drawn. It is possible that the black marble can
be picked one out of two or three times in a
row, demonstrating that a 100-year flood
event could occur several times in a row
(Interagency Floodplain Management Review
Committee, 1994).
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agencies and by the National Flood Insurance Program (NFIP) (FEMA, 2003). Figure 5.4.3-1 depicts the
flood hazard area, the flood fringe, and the floodway areas of a floodplain.
Figure 5.4.3-1. Floodplain

Source: NJDEP, Date Unknown

Many floods fall into three categories: riverine, coastal and shallow (FEMA, 2005). Other types of floods
may include ice-jam floods, alluvial fan floods, dam failure floods, and floods associated with local drainage or
high groundwater (as indicated in the previous flood definition). For the purpose of this HMP and as deemed
appropriate by the County, riverine/flash, dam failure and ice jam flooding are the main flood types of concern
for the Planning Area. These types of flood or further discussed below.
Riverine and Flash Floods
Riverine floods are the most common flood type. They occur along a channel and include overbank and flash
flooding. Channels are defined, ground features that carry water through and out of a watershed. They may be
called rivers, creeks, streams, or ditches. When a channel receives too much water, the excess water flows over
its banks and inundates low-lying areas (FEMA 2008; The Illinois Association for Floodplain and Stormwater
Management 2006).
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 into
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 New York State, yearly spring floods result from
snowmelt, and the extent of flooding depends on the depth of snow and spring weather patterns. In the
northeast portion of the State, winter thaws, if combined with rain, can cause significant flooding. Riverine
flooding is most severe in the Delaware, Susquehanna, Chemung, Erie-Niagara, Genesee, Allegany, Hudson,
Mohawk, and Lake Champlain River Basins (NYS DHSES, 2013).
Flash floods are “a rapid and extreme flow of high water into a normally dry area, or a rapid water level rise in
a stream or creek above a predetermined flood level, beginning within six hours of the causative event (e.g.,
intense rainfall, dam failure, ice jam). However, the actual time threshold may vary in different parts of the
country. Ongoing flooding can intensify to flash flooding in cases where intense rainfall results in a rapid surge
of rising flood waters” (National Weather Service [NWS] 2009).
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Flash flooding can occur anywhere 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, which is found
in the Alleghany-Catskill plateau that runs the entire width of New York State’s Southern Tier and the
Adirondack Mountains to the north (NYS DHSES, 2013).
Ice Jam Floods
An ice jam is an accumulation of ice that acts as a natural dam and restricts flow of a body of water. Ice jams
occur when warm temperatures and heavy rains cause rapid snow melt. The melting snow, combined with the
heavy rain, causes frozen rivers to swell. The rising water breaks the ice layers into large chunks, which float
downstream and often pile up near narrow passages and obstructions (bridges and dams). Ice jams may build
up to a thickness great enough to raise the water level and cause flooding (NESEC, Date Unknown; FEMA,
2008).
There are two different types of ice jams: freeze-up and breakup. Freeze-up jams occur when floating ice may
slow or stop due to a change in water slope as it reaches an obstruction to movement. Breakup jams occur
during periods of thaw, generally in late winter and early spring. The ice cover breakup is usually associated
with a rapid increase in runoff and corresponding river discharge due to a heavy rainfall, snowmelt or warmer
temperatures (USACE, 2002).
Ice jams are common in the northeast U.S. and New York is not an exception. In fact, according to the
USACE, New York State ranks second in the U.S. for total number of ice jam events, with over 1,500
incidents documented between 1867 and 2010. Areas of New York State that include characteristics lending 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 State, and the North Country (NYS DHSES, 2013).
The Ice Jam Database, maintained by the Ice Engineering Group at the USACE Cold Regions Research and
Engineering Laboratory (CRREL), currently consists of over 19,000 records from across the U.S. According to
the USACE-CRREL, Chenango County experienced 30 historic ice jam events between 1857 and 2013
(USACE, 2013). Ice Jams typically have formed along the Chenango River in Sherburne, and Greene; the
Susquehanna River in Bainbridge; the Unadilla River in Rockdale (Guilford); the Genegantslet Creek in
Smithville Flats (Smithville); the Canasawacta Creek in South Plymouth and Norwich; and along Mill Brook
and Sage Brook in New Berlin (USACE, 2013). Historical events are further mentioned in the “Previous
Occurrences” section of this hazard profile.
Dam Break Floods
A dam is an artificial barrier that has the ability to impound water, wastewater, or any liquid-borne material for
the purpose of storage or control of water (FEMA, 2010). Dams are man-made structures built across a stream
or river that impound water and reduce the flow downstream (FEMA, 2003). They are built for the purpose of
power production, agriculture, water supply, recreation, and flood protection. Dam failure is any malfunction
or abnormality outside of the design that adversely affect a dam’s primary function of impounding water
(FEMA, 2011). Dams can fail for one or a combination of the following reasons:


Overtopping caused by floods that exceed the capacity of the dam (inadequate spillway capacity);



Prolonged periods of rainfall and flooding;




Deliberate acts of sabotage (terrorism);
Structural failure of materials used in dam construction;



Movement and/or failure of the foundation supporting the dam;



Settlement and cracking of concrete or embankment dams;
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Piping and internal erosion of soil in embankment dams;



Inadequate or negligent operation, maintenance and upkeep;



Failure of upstream dams on the same waterway; or



Earthquake (liquefaction / landslides) (FEMA, 2010).

According to the NYSDEC Division of Water Bureau of Flood Protection and Dam Safety, the hazard
classification of a dam is assigned according to the potential impacts of a dam failure pursuant to 6 NYCRR
Part 673.3 (NYSDEC, 2009). Dams are classified in terms of potential for downstream damage if the dam
were to fail. These hazard classifications are identified and defined below:






Low Hazard (Class A) is a dam located in an area where failure will damage nothing more than
isolated buildings, undeveloped lands, or township or county roads and/or will cause no significant
economic loss or serious environmental damage. Failure or mis-operation would result in no probable
loss of human life. Losses are principally limited to the owner's property
Intermediate Hazard (Class B) is a dam located in an area where failure may damage isolated homes,
main highways, minor railroads, interrupt the use of relatively important public utilities, and/or will
cause significant economic loss or serious environmental damage. Failure or mis-operation would
result in no probable loss of human life, but can cause economic loss, environment damage, disruption
of lifeline facilities, or impact other concerns. Significant hazard potential classification dams are
often located in predominantly rural or agricultural areas but could be located in areas with population
and significant infrastructure.
High Hazard (Class C) is a dam located in an area where failure may cause loss of human life, serious
damage to homes, industrial or commercial buildings, important public utilities, main highways or
railroads and/or will cause extensive economic loss. This is a downstream hazard classification for
dams in which excessive economic loss (urban area including extensive community, industry,
agriculture, or outstanding natural resources) would occur as a direct result of dam failure.

Refer to Table 4-18 and Figure 4-19 in the County Profile (Section 4) for dams located in Chenango County.
Two Class C dams of greatest concern, identified as dams with the highest storage capacity in the county,
include Genegantslet Lake Dam (2,040 acre-feet) along the Genegantslet Creek in the Town of McDonough
and the Lake Ludlow Club Dam (1,220 acre-feet) along Ludlow Creek in the Town of McDonough
(historically failed in 1935 causing three fatalities). Dam failure of these two dams could create significant
flood damage downstream. National Dam Inspection Program (NDIP) Phase I Inspection Reports were
conducted in 1981 in fulfillment of the requirements of the National Dam Inspection Act, Public Law 92-367
for both dams. These inspections revealed the following information regarding the integrity of the dams at that
time:


According to a 1981 NDIP Phase I Inspection Report for the Genegantslet Lake Dam, by George
Koch of the NYS DEC, the dam had some deficiencies that needed to be evaluated and remedied.
Using the USACE Screening Criteria for initial review of spillway adequacy, it has been determined
that the dam would be overtopped by all storms exceeding 5% of the Probable Maximum Flood
(PMF) inflows. The PMF is the flood that may be expected from the most severe combination of
critical meteorological and hydrologic conditions that are reasonably possible in a particular drainage
area. While this dam has withstood overtopping in the past, it cannot be assured that overtopping will
not eventually cause the dam to fail. Since failure of the dam would increase the hazard to
downstream residents, the spillway capacity is adjudged as seriously inadequate and the dam is
assessed as 'unsafe, non-emergency'. The classification of 'unsafe' applied to a dam because of a
seriously inadequate spillway is not meant to connote the same degree of emergency as would be
associated with an 'unsafe' classification applied for a structural deficiency. It does mean that there
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appears to be a serious deficiency in spillway capacity and if a severe storm were to occur,
overtopping and failure of the dam could take place, significantly increasing the hazard to loss of
downstream of the dam. Inspection of the dam also revealed that there was a seepage problem on this
structure. Seepage was exiting on the downstream slope and at the toe in the embankment section at
the right end of the dam (Koch, 1981).


According to 1981 NDIP Phase I Inspection Report for the Lake Ludlow Club Dam, by Hugh
Flaherty, the dam had some deficiencies that need to be evaluated and remedied. Using the USACE
screening criteria for the initial review of spillway adequacy, it was determined that the embankment
of this dam would be overtopped by all storms exceeding 38 percent of the PMF inflows. Dam
overtopping, the resulting erosion of the embankment and hence, dam breaching would cause water
surface downstream to reach depths which would pose significant danger to residents. Therefore, the
spillway is adjudged to be seriously inadequate and the dam is assessed as unsafe, non-emergency.
The classification 'unsafe' applied to a dam because of a seriously inadequate spillway is not meant to
connote the same degree of emergency as would be associated with an 'unsafe' classification applied
for a structural deficiency. It does mean that there appears to be a serious deficiency in spillway
capacity and if a severe storm were to occur, overtopping and failure of the dam could take place,
significantly increasing the hazard to life downstream of the dam (Flaherty, 1981).

Maintenance and alterations may have been completed for these dams since that time; therefore, current
conditions of these dams are unknown.
Dam break flooding in the County is also a major concern with the East Sidney Dam located in Sidney, New
York and Colliersville Dam (also known as Goodyear Lake Dam) in Colliersville, New York (Otsego County),
both classified as high hazard dams. The East Sidney Dam has a dam storage capacity of 58,350 acre-feet and
the Colliersville Dam has a dam storage capacity of 10,200 acre-feet. Although these dams are outside of the
County, due to their large storage capacity, flash flooding effects of a dam break would directly impact
downstream towns within Chenango County if they were to fail. The County has expressed concern
particularly for the Towns of Bainbridge and Afton.
The County further notes that there are numerous dams that are below the threshold impoundment size for
monitoring by NYSDEC, however such dams still pose significant risk and threat to the region that must be
managed to protect public safety.
Federal Flood Programs
National Flood Insurance Program
The NFIP makes federally backed flood insurance available to homeowners, renters, and business owners in
participating communities. For most participating communities, FEMA has prepared a detailed Flood
Insurance Study (FIS). The study presents water surface elevations for floods of various magnitudes, including
the 1% annual chance flood and the 0.2% annual chance flood (the 500-year flood). Base flood elevations and
the boundaries of the 100- floodplains are shown on Flood Insurance Rate Maps (FIRMs), which are the
principle tool for identifying the extent and location of the flood hazard.
The FIRMs depict SFHAs - those areas subject to inundation from the 1% annual chance flood (also known as
the Base Flood or the 100-Year Flood). Those areas are defined as follows:
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Zones A1-30 and AE: SFHAs that are subject to inundation by the base flood, determined using
detailed hydraulic analysis. Base Flood Elevations are shown within these zones.



Zone A (Also known as Unnumbered A-zones): SFHAs where no Base Flood Elevations or depths are
shown because detailed hydraulic analyses have not been performed.



Zone AO: SFHAs subject to inundation by types of shallow flooding where average depths are
between 1 and 3 feet. These are normally areas prone to shallow sheet flow flooding on sloping
terrain.
Zone VE, V1-30: SFHAs along coasts that are subject to inundation by the base flood with additional
hazards due to waves with heights of 3 feet or greater. Base Flood Elevations derived from detailed
hydraulic analysis are shown within these zones.
Zone B and X (shaded): Zones where the land elevation as been determined to be above the Base
Flood Elevation, but below the 500-year flood elevation. These zones are not SFHAs.






Zones C and X (unshaded): Zones where the land elevation has been determined to be above both the
Base Flood Elevation and the 500-year flood elevation. These zones are not SFHAs.

Figure 5.4.3-2 illustrates the 100-year and 500-year flood areas of Chenango County. NFIP data for Chenango
County is presented in the Vulnerability Assessment section of this profile.
Flood Insurance Studies (FIS)
In addition to FIRM and Digital Flood Insurance Rate Maps (DFIRM), FEMA also provides FISs for entire
counties and individual jurisdictions. These studies aid in the administration of the National Flood Insurance
Act of 1968 and the Flood Disaster Protection Act of 1973. They are narrative reports of countywide flood
hazards, including descriptions of the flood areas studied, the engineered methods used, principal flood
problems, flood protection measures, and graphic profiles of the flood sources.
A countywide FIS for Chenango County has been completed. The FIS states that flooding may occur in
Chenango County during any season of the year, but it is most likely to occur in the late winter-early spring
months when melting snow may combine with intense rainfall to produce increased runoff (FEMA FIS, 2010).
The following discussion presents flood information as directly provided in the FEMA FIS document(s). The
2010 FIS discussed the principal flood problems in the County.


Town of Afton – the major flooding source is the Susquehanna River, but there are other areas prone
to flash flooding.



Town and Village of Greene – building along Cherry, Monell, North Chenango, and Water Streets, in
the Chenango River’s and Genegantslet Creek’s floodplains, are vulnerable to inundation. Ice and
debris jams sometimes raise floodwaters in the channel and at the bridges. Stream bank and highway
embankment erosion present the most serious problems along the smaller streams.
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Figure 5.4.3-2. 100- and 500-Year MRP Flood Plains within Chenango County
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Community Rating System (CRS) Program
The CRS is a voluntary program within the NFIP encouraging floodplain management activities that exceed
the minimum NFIP requirements. Flood insurance premiums are discounted to reflect the reduced flood risk to
meet the CRS goals of reducing flood losses, facilitating accurate insurance rating, and promoting awareness
of flood insurance in the community.
For participating communities, flood insurance premium rates are discounted in increments of 5%. For
example, a Class 1 community receives a 45% premium discount, and a Class 9 community receives a 5%
discount. Class 10 communities do not participate in the CRS and therefore do not receive a discount. The
CRS classes for local communities are based on 18 creditable activities in the following categories:





Public information
Mapping and regulations
Flood damage reduction
Flood preparedness

CRS activities (discussed below) can help save lives and reduce property damage. Communities participating
in the CRS represent a significant portion of the nation’s flood risk; over 66% of the NFIP’s policy base is
located in these communities. Small and large communities participate in and receive premium discounts
through the CRS. These communities represent a mixture of flood risks, including both coastal and riverine
flood risks. The Insurance Services Office (ISO) administers the CRS program under contract to FEMA.
As of October 2013, there were 39 communities within New York State participating in the CRS program. Of
these CRS communities, none are located within Chenango County.
Extent
In the case of riverine or flash flooding, once a river reaches flood stage, the flood extent or severity categories
used by the NWS include minor flooding, moderate flooding, and major flooding. Each category has a
definition based on property damage and public threat:



Minor Flooding - minimal or no property damage, but possibly some public threat or inconvenience.
Moderate Flooding - some inundation of structures and roads near streams. Some evacuations of
people and/or transfer of property to higher elevations are necessary.



Major Flooding - extensive inundation of structures and roads. Significant evacuations of people
and/or transfer of property to higher elevations (NWS, 2011).

The severity of a flood depends not only on the amount of water that accumulates in a period of time, but also
on the land's ability to manage this water. One element is the size of rivers and streams in an area; but an
equally important factor is the land's absorbency. When it rains, soil acts as a sponge. When the land is
saturated or frozen, infiltration into the ground slows and any more water that accumulates must flow as runoff
(Harris, 2001).
Flood severity from a dam failure can be measured with a low, medium or high severity, which are further
defined as follows:



Low severity - No buildings are washed off their foundations; structures are exposed to depths of less
than 10 feet.
Medium severity - Homes are destroyed but trees or mangled homes remain for people to seek refuge
in or on; structures are exposed to depths of more than 10 feet.
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High severity - Floodwaters sweep the area clean and nothing remains. Locations are flooded by the
near instantaneous failure of a concrete dam, or an earthfill dam that turns into "jello" and washes out
in seconds rather than minutes or hours. In addition, the flooding caused by the dam failure sweeps the
area clean and little or no evidence of the prior human habitation remains after the floodwater recedes
(Graham, 1999).

Two factors which influence the potential severity of a full or partial dam failure include (1) The amount of
water impounded; and (2) The density, type, and value of development and infrastructure located downstream
(City of Sacramento Development Service Department, 2005).
Location

Flooding is the primary natural hazard in New York State because the State exhibits a unique blend of
climatological and meteorological features that influence the potential for flooding. These factors include
topography, elevations, latitude and water bodies and waterways. Flooding is the primary natural hazard
in New York State and they occur in every part of the State. Some areas are more flood-prone than
others, but no area is exempt, including Chenango County.
The NYSDEC conducted a vulnerability assessment that depicted how vulnerable a county may be to flood
hazards. This was determined by a rating score; each county accumulated points based on the value of each
vulnerability indicator. The higher the indication for flood exposure, the more points assigned, resulting in a
final rating score. The result of this assessment presented an indication of a county’s vulnerability to the flood
hazard. Chenango County’s rating is 19, out of a possible 35. The County’s ranking makes it the 21 th most
vulnerable to the flood hazard in New York State. The rating was based on number of NFIP insurance
policies, number of NFIP claims, total amount of NFIP claims, total amount of NFIP policy coverage, number
of repetitive flood loss properties, and number of flood disasters (NYS DHSES, 2011).
Riverine flooding problems are most severe in the Delaware, Susquehanna, Chemung, Erie-Niagara, Genesse,
Allegany, Hudson and Mohawk River Basins (NYS DHSES, 2011). Chenango County is part of the Delaware
and Susquehanna River Basins (Draft County Comprehensive Plan, 2012). Please refer to Section 4 (County
Profile) for detailed information regarding the river basins and the hydrography/hydrology of the County.
Water Resources
The water resources of Chenango County include both surface water areas – rivers, lakes streams and wetlands
– and aquifers. Their importance is related to the many purposes water serves and the problems which result if
this natural resource is not properly protected. Lakes may be used for water supply and/or recreation. Ponds,
frequently located on farms, are used for irrigation and other agricultural purposes. Rivers, creeks, and streams
provide drainage of the land and recreation. Bogs, marshes, and wetlands serve as wildlife habitat, natural
filters, and waterholding areas (Draft County Comprehensive Plan, 2012). Figure 5.4.3-3 shows the water
resources in Chenango County.
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Figure 5.4.3-3. Water Resources of Chenango County

Source: Draft County Comprehensive Plan, 2012
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Drainage Basins
Chenango County is part of two major drainage basins. The majority of the county is part of the Susquehanna
River Basin. A very small part of the Town of Afton is within the Delaware River Basin. Chenango County is
part of the Upper Susquehanna Subbasin, which includes the drainage basins for the Otselic, Chenango, and
Unadilla Rivers. The Upper Susquehanna Subbasin is shown in Figure 5.4.3-4.
Figure 5.4.3-4. Susquehanna River Basin Subbasins

Source: SRBC, 2013

Aquifers
The County’s aquifers, shown in Figure 5.4.3-4, are the primary source of sub-surface water in the county.
The upper boundary of the aquifers closest to the Earth’s surface is defined by the water table. The water table
is the layer at which unconsolidated sediments and openings in the bedrock are completely saturated with
water. The water table rises and falls based on groundwater discharge (e.g., water brought up through drinking
wells) and recharge (e.g., rainfall absorption into the ground), and the aquifer’s capacity. Impervious ground
surfaces, such as pavement and buildings, decrease the recharge area (Draft County Comprehensive Plan,
2012).
Contaminants in or near an aquifer or its recharge area may contaminate the aquifer. Groundwater in aquifers
flows relatively slowly, and can take years or decades to move to the point of discharge. Remediation of
contamination of the aquifer may not be technically or economically feasible, so contamination may render the
aquifer unusable.
The County’s major aquifers are concentrated along the major waterways at the base of river valleys. The tops
of the aquifers range in depth from less than 50 to more than 200 feet below the surface, with thicknesses
ranging from less than 10 to more than 40 feet (Draft County Comprehensive Plan, 2012). General
characteristics are described below (Draft County Comprehensive Plan, 2012):
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Less than 50 feet deep: shallow aquifers have potentially greater yields during continuous withdrawal,
but quality will vary seasonally based on the seasonal changes in quality of the nearby streams.
Aquifers that are less than 50 feet deep and between 10-40 feet thick are the most widespread aquifers
in the basin. Shallow aquifers more than 40 feet thick that contain a deep, continuous channel cut into
underlying deposits are potentially the most productive aquifers in the basin, with water that is of
generally good quality for most uses.



50-200 feet deep: The aquifer at this depth and less than 10 feet thick occurs in sand and gravel
deposits in the center of the valleys and as sand and gravel along the sides of major valleys.



More than 200 feet deep: This aquifer is found generally in the eastern quarter of the basin. Little
information is available about this aquifer; dissolved solids content is low, hardness ranges from low
to moderate, and iron content ranges from low to high.

Figure 5.4.3-5. Chenango County Principal and Primary Aquifers

Source: Draft County Comprehensive Plan, 2012
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Wetlands
According to the United States Army Corps of Engineers (USACE), wetlands are “those areas that are
inundated or saturated by surface or ground water at a frequency and duration sufficient to support, and that
under normal circumstances do support, a prevalence of vegetation typically adapted for life in saturated soil
conditions. Wetlands generally include swamps, marshes, bogs, wet meadows, and similar areas” (Draft
County Comprehensive Plan, 2012).
Wetlands are a critical component of natural ecosystems and provide a variety of benefits such as:


filtering harmful toxins, nutrients, and sediment from surface and storm water runoff;



storing floodwaters and reducing the magnitude of flood events; and



Providing valuable habitat for a diverse array of flora and fauna, including many rare, threatened, or
endangered species.

There are 160 wetlands in Chenango County, covering an area of 4,470 acres. These are primarily Class II
acres (3,019 acres) (Draft County Comprehensive Plan, 2012). A map of the wetlands in Chenango County is
shown in Figure 5.4.3-6.
Figure 5.4.3-6. Fresh Water Wetlands in Chenango County

Source: Draft County Comprehensive Plan, 2012
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Other Potential Flood Hazard Areas
Although all of the County has experienced many types of flooding events or is susceptible to flooding
particularly along the major rivers and their tributaries, Chenango County has identified localized areas
throughout the County where flooding has or can become an issue including, but not limited to, the following:


Town of Plymouth: According to Ms. Rena Doing of Chenango County, flooding frequently occurs
along the north-side of Round Pond Road on Reservoir Hill Road in the Town as indicated in Figure
5.4.3-7. Beaver dams around the Town of Plymouth have presented numerous problems during storm
events, exacerbating flooding in the area. One of the worst locations is a large dam backing up
approximately 10 acres of water in New York State New Michigan forest land in the Town of
Plymouth. The beaver dam is located on the south side of Plymouth Reservoir. In 2005, the NYS
DEC destroyed the beaver dam, sending all the water down an adjacent stream that feeds Plymouth
Reservoir. This is primarily a summer residential area on Elmer Harris Road. The force of the water
washed out a 4-foot town sluice and the road, pushing all the debris into the reservoir. Canasawacta
Creek is also a major source of flooding for the town. In addition, several homes along New York
State Route 23, along Canasawacta Creek, have been deemed unsafe due to historic flood events.

Figure 5.4.3-7. Beaver Dams and Areas that Experience Frequent Flooding in the Towns of Plymouth
and North Norwich
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Town of North Norwich: The Highway Superintendent expressed concern about the numerous 1+ acre
private ponds around the Town of North Norwich. If such ponds were to break loose during a heavy
storm, they could cause considerable flood damage to the town roads and property. There have been
several beaver dams along private and town property that have created problems with flooding. The
Chenango River has changed course over years of flooding, encroaching and eroding the banks along
Tracy Road. Flooding has been an issue along West Brook near the confluence with the Chenango
River (Figure 5.4.3-7), in the northern section of the town. Larger culverts and a retaining wall have
been installed where West Brook crosses Tracy Road but maintenance is ongoing in an attempt to
limit flooding. The Chenango River, with large trees diverting the water flow and little or no
cooperation from NYS DEC permitting minimal dredging or debris removal, continues to exacerbate
the problem. Flooding problems have also been documented along Fly Creek, located along the
railroad tracks within the Town.



Towns of Smyrna/Sherburne: Serious flooding has occurred along Pleasant Brook, at the border
between the Town of Smyrna and Town of Sherburne.
Town of Otselic: The waterbody along Bucks Road and Gorge Road commonly experiences flooding
during a storm event in the Town.





Town of Pharsalia: Regular flooding problems occur around Elmer-Jackson Road and One-Eye Road
in the Town
Town of German: The many beaver ponds and/or dams have created flooding problems throughout the
Town.

Figure 5.4.3-8. Beaver Dams in the Town of German
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Previous Occurrences and Losses
Many sources provided historical information regarding previous occurrences and losses associated with
flooding events throughout New York State and Chenango County. With so many sources reviewed for the
purpose of this HMP, loss and impact information for many events could vary depending on the source.
Therefore, the accuracy of monetary figures discussed is based only on the available information identified
during research for this HMP.
Between 1954 and 2015, FEMA issued New York State 42 flood-related major disaster (DR) or emergency
(EM) FEMA declarations classified as one or a combination of coastal storms, high tides, heavy rain, flooding,
flash flooding, heavy rains, wave action, hurricane, ice storm, ice jams, snow melt, tropical depression,
Nor’Easter, tornadoes, and landslides. Generally, these disasters cover a wide region of the State; therefore,
they may have impacted many counties. However, not all counties were included in the disaster declarations.
Of those events, FEMA and other sources indicate that Chenango County has been declared as a disaster area
as a result of nine flood events (FEMA, 2015).
Agriculture-related flood disasters are quite common. One-half to two-thirds of the counties in the U.S. have
been designated as disaster areas in each of the past several years. The Secretary of Agriculture is authorized to
designate counties as disaster areas to make emergency loans (EM) to producers suffering losses in those
counties and in counties that are contiguous to a designated county. Since 1948, Chenango County has only
reported crop losses due to flooding or excess moisture/precipitation/rain in 2000 ($361 in reported losses) and
2011 ($2,611 in reported losses) (USDA, 2012). Table 5.4.3-2 summarizes the USDA disaster designations
for flood-related events, for which Chenango County was included in the designation.
Table 5.4.3-1. USDA Disaster Designations
Incidence
Period

Event
Type

USDA
Declaration
Number

Affected (A) or
Contiguous
County (C)?*

May 11, 2006

Flood

S2412

C

November 16 to
17, 2006

Flood

M1670

June 19, 2007

Flood

May 1, 2008 and
continuing

Losses / Impacts
Production losses were attributed to
excessive rain, flooding, flash flooding, and
hail

Source(s)

A

Production and physical losses were
attributed to severe storms and flooding

USDA,
2012

M1710

C

Production and physical losses were
attributed to severe storms and flooding

USDA,
2012

Flood

S2827

C

May 3, 2008

Flood

S2794

C

May 16, 2009
and continuing

Flood

S2929

C

June 1 to August
25, 2009

Flood

S2894

C

August 8 to 10,
2009

Flood

M1857

A

Production and physical losses due to
severe storms and flooding

USDA,
2012

February 23March 1, 2010

Flood

N1003

C

Physical losses due to excessive snow, high
winds, flash flooding, and flooding

USDA,
2012

Production losses were attributed to
excessive rain, hail, high wind, flooding,
flash flooding, and lightning
Production losses were attributed to
excessive rain, hail, high wind, flooding,
flash flooding, and lightning
Production losses were attributed to
excessive rain, hail, high wind, flooding,
and flash flooding.
Production losses were attributed to
excessive rain, flooding, flash flooding,
hail, and high winds
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Incidence
Period

Event
Type

USDA
Declaration
Number

Affected (A) or
Contiguous
County (C)?*

March 13 to 31,
2010

Flood

M1899

September 30 to
October 4, 2010

Flood

S3074

Losses / Impacts

Source(s)

C

Production and physical losses were
attributed to severe storms and flooding

USDA,
2012

C

Production losses were attributed to
excessive rain, flooding, and flash flooding

USDA,
2012
USDA,
2012

March 1 to June
1, 2011

Flood

S3151

C

Production losses were attributed to
excessive rain, flooding, flash flooding,
lightning, cooler than normal temperatures,
and high winds

April 1, 2011

Flood

N1069

A

Physical losses were due to excessive rain,
flash flooding, flooding, and high winds

USDA,
2012

August 26, 2011

Hurricane

M4020

C

Production and physical losses were
attributed to Hurricane Irene

USDA,
2012

August 27 to
September 15,
2011

Hurricane

S3203

C

September 4 to
14, 2011

Flood

S3207

C

September 5,
2011

Tropical
Storm

S3239

A

September 7,
2011 and
continuing

Hurricane

M4031

A

October 28 to
31, 2012

Hurricane

S3442
N1114

C

Production and physical losses were
attributed to Hurricane Sandy

USDA

May 1, 2013 and
continuing

Flood

S3593

A

Excessive rain and related flooding, high
winds, and hail

USDA

Production and physical losses were
attributed to Hurricane Irene and Tropical
Storm Lee
Production and physical losses were
attributed to flooding, flash flooding, and
severe weather during and remnants of
Tropical Storm Lee
Production and physical losses due to
excessive rain, flash flooding, and flooding
caused by Tropical Storm Lee
Production and physical losses were
attributed to the remnants of Tropical Storm
Lee

USDA,
2012
USDA,
2012
USDA,
2012
USDA,
2012

Source: USDA, 2015; USDA FSA, 2015
*Disaster event occurred within the county.
M
Presidential Major Disaster Declaration
N
Administrative Physical Loss Notification
S
Secretarial National Disaster Determination
USDA
United States Department of Agriculture

As identified in the CRREL Ice Jams Database and other sources, 30 ice jam events have occurred in
Chenango County between 1857 and 2013; however, none of the ice jams occurred between the reporting
period for this update (2008 to 2015). Information regarding losses associated with these reported ice jams
was limited.
For this 2015 Plan Update, known flooding events that have impacted Chenango County between 2008 and
2013 are identified in Table 5.4.3-1. With flooding documentation for New York State and Chenango County
being so extensive, not all sources have been identified or researched. Therefore, Table 5.4.3-1 may not
include all events that have occurred in the County.
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Table 5.4.3-2. Flooding Events in Chenango County, 2008 to 2015

Dates of Event

Event Type

FEMA
Declaration
Number

August 8-10,
2009

Flash Flood

DR-1857

Yes

January 25, 2010

Flash Flood

N/A

N/A

County
Designated?

Losses / Impacts
Showers and TSTMs across central New York State caused flooding. The intersection of State Route
12 and Route 206 was impacted by flood waters in the Town of Greene. Several trees were down in the
Town of Afton. The County had approximately $8K in property damages.
Heavy rain caused flash flooding in the Town of Afton and flooded the following roadways: State
Route 235, Wylie-Horton Road, County Route 27, Moran Road, State Route 41 and Morgan Hill Road.
In the Town of Greene, flash flooding closed a four mile stretch of County Route 23. Route 32 was
closed due to flooding and washouts. The County had approximately $100 K in property damages.
A significant weather outbreak developed across central New York State. On April 27th, showers and
TSTMs developed. Two of the storms included a supercell that produced a tornado in Steuben County
and a bowing line segment that caused damages in Steuben, Chemung, and Schuyler Counties.
Flooding, straight-line winds, tornadoes, and severe storms from April 26, 2011 to May 8, 2011 resulted
in a major disaster declaration (DR-1993) being issued on June 10, 2011

April 26-May 8,
2011

Flash Flood

DR-1993

Yes

June 22, 2011

Flash Flood

N/A

N/A

In Chenango County, approximately 40 structures in the county were flooded, most of which were from
the flooded Canasawacta Creek near the Norwich city line. The creek rose over 10 feet in less than an
hour, resulting in a major flood, and equaling its regional flood of record from June 2006. Several roads
were impacted. Agricultural losses were estimated at 2,000 acres of corn valued at a total of over $1.3
million; 2,500 acres of hay crop losses valued at $875,000; and 250 acres of soybeans valued at
$139,000. After the flood event, the State funded a program for debris removal and emergency stream
bank repair specifically on farms. The Soil and Water Conservation District implemented the program
on 23 farms, totaling over $142,000 with landowner contribution of over $36,000 (total of over
$178,000). The County suffered approximately $500,000 in property damages due to the storm.
Showers and TSTMs developed bringing heavy rain. Isolated areas of flash flooding occurred across
central New York State. Most of the flooding was minor and roadways were closed.
In Chenango County, heavy rain caused flooding on multiple roads in the Town of Bainbridge and New
Berlin, including Buttermilk Falls Road, Hunts Pond Road, State Highway 8 and County Route 38.
Showers and TSTMs brought heavy rainfall across parts of central New York State. The heavy rainfall
caused flooding of roads and small streams, especially in parts of Chenango, Oneida, and Broome
Counties.

June 23, 2011

Flash Flood

N/A

N/A

In Chenango County, heavy rain caused significant flash flooding in several areas of the County. In the
Town of Greene, many roads were closed due to flooding and homes were flooded in the Village of
Greene with evacuations of homes along Birdsall Creek. In the Town of Bainbridge, parts of downtown
were flooded and water over roads caused damage to infrastructure. The County had approximately
$100K in property damage.
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Dates of Event

Event Type

FEMA
Declaration
Number

County
Designated?

Losses / Impacts
The remnants of Tropical Storm Lee moved northward from the southern Appalachians to the middle of
the Atlantic states. This system brought heavy rain in the amounts of six to 12 inches in the upper
Susquehanna River Basin New York State and northeast Pennsylvania. The heavy rain caused massive,
record breaking flooding on small streams, creeks and the Susquehanna River and its tributaries.
In Chenango County, a record flood occurred on the Chenango River in the Town of Sherburne. The
River crested at 11.64 feet. Widespread major flooding was observed along the river. Major flash
flooding occurred in Smithville Center, Afton, New Berlin, and Brisben due to heavy rains. In
Bainbridge, a major flood occurred at the Bainbridge river gauge with a crest of 26.15 feet. Willard
Court flooded in Norwich and 40 people had to evacuate. A moderate to major flood occurred on the
Chenango River at Greene when the river crested at 21.09 feet. There was extensive flooding in the
Town and Village of Greene. Page Brook Road is flooded at the Chalker Creek Culvert in the Town of
Greene; Chalker Creek breached the culvert and it flowed down the road. All roads were closed in the
Town of Norwich due to major flash flooding. Record breaking flooding occurred on the Unadilla
River near the hamlet of Rockdale; the River crested at 14.22 feet. Widespread flooding occurred all
along the reach of the River. Overall, the County had approximately $2.1 M in property damages.
Hurricane Sandy moved east from the Atlantic Ocean into New Jersey and New York. 24 states were
impacted. The storm was directly responsible for 72 deaths in eight states, including 48 in New York.
Over $50 billion in damages occurred. Inundation levels from the storm surge reached record levels in
New York, New Jersey, and Connecticut, especially in and around New York City. The vast majority
of impacts from the storm were along the coast. Chenango County suffered only minimal impacts.

September 7,
2011

Flood, Flash Flood
(Tropical Storm
Lee)

DR-4031

Yes

October 28-29,
2012

Hurricane Sandy

EM-3351

Yes

June 25 – July 4,
2013

Severe Storms and
Flooding

DR-4129

Yes

Three to five inches of rain resulted in flooding in the Village of Sherburne, South Otselic, and
Plymouth. Estimated flood damages in the Village of Sherburne topped $810,000. Many roads were
washed out. Several water rescues were carried out.

May 13-14, 2014

Flash Flood

N/A

N/A

Several clusters of thunderstorms, producing heavy rainfall, moved across central New York State.
Many areas experienced flash flooding, with Yates County being hit hard. Rainfall totals in Chenango
County ranged from 0.35 inches in Norwich to 1.19 inches in Sherburne.

June 14-15, 2015

Flooding

N/A

N/A

Showers and thunderstorms developed over the Southern Tier and moved slowly across this area,
producing heavy rainfall. Localized flooding occurred in several locations. Rainfall totals in Chenango
County ranged from 0.28 inches in Columbus to 1.11 inches in Greene.

Source(s):
Note (1):
DR
EM
FEMA
N/A

Chenango County HMP, 2007; NOAA-NCDC, 2015; FEMA, 2015; NWS, 2015; SHELDUS, 2013; NYS HMP, 2014
Monetary figures within this table were U.S. Dollar (USD) figures calculated during or within the approximate time of the event. If such an event would occur in the present
day, monetary losses would be considerably higher in USDs as a result of increased U.S. Inflation Rates.
Federal Disaster Declaration
NCDC
National Climate Data Center
Federal Emergency Declaration
NOAA
National Oceanic Atmospheric Administration
Federal Emergency Management Agency
NWS
National Weather Service
Not applicable
SHELDUS
Spatial Hazard Events and Losses Database for the U.S.
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Probability of Future Events
Given the history of flood events that have impacted Chenango County, it is apparent that future flooding of
varying degrees will occur. The fact that the elements required for flooding exist and that major flooding has
occurred throughout the county in the past suggests that many people and properties are at risk from the flood
hazard in the future. It is estimated that Chenango County will continue to experience direct and indirect
impacts of floods annually.
In Section 5.3, the identified hazards of concern for Chenango County were ranked. The probability of
occurrence, or likelihood of the event, is one parameter used for hazard rankings. Based on historical records
and input from the Planning Committee, the probability of occurrence for flood in the County is considered
‘frequent’ (likely to occur within 10 years, as presented in Table 5.3-6).
Climate Change Impacts
Climate change is beginning to affect both people and resources in New York State, and these impacts are
projected to continue growing. Impacts related to increasing temperatures and sea level rise are already being
felt in the State. ClimAID: the Integrated Assessment for Effective Climate Change in New York State
(ClimAID) was undertaken to provide decision-makers with information on the State’s vulnerability to climate
change and to facilitate the development of adaptation strategies informed by both local experience and
scientific knowledge (New York State Energy Research and Development Authority [NYSERDA], 2011).
Each region in New York State, as defined by ClimAID, has attributes that will be affected by climate change.
Chenango County is part of Region 3, Southern Tier. Some of the issues in this region, affected by climate
change, include: dairy dominates agricultural economy, milk production losses projected, Susquehanna River
flooding increases and Region 3 was one of the first areas of New York State hit by invasive insects, weeds,
and other pests moving north (NYSERDA, 2011).
Temperatures in New York State are warming, with an average rate of warming over the past century of 0.25°
F per decade. Average annual temperatures are projected to increase across New York State by 2° F to 3.4° F
by the 2020s, 4.1° F to 6.8° F by the 2050s, and 5.3° F to 10.1° F by the 2080s. By the end of the century, the
greatest warming is projected to be in the northern section of the State (NYSERDA, 2014).
Regional precipitation across New York State is projected to increase by approximately one to eight-percent by
the 2020s, three to 12-percent by the 2050s, and four to 15-percent by the 2080s. By the end of the century,
the greatest increases in precipitation are projected to be in the northern areas of the State (NYSERDA, 2014).
In Region 3, it is estimated that temperatures will increase by 3.6ºF to 7.1ºF by the 2050s and 4.2ºF to 11.6ºF
by the 2080s (baseline of 47.5ºF). Precipitation totals will increase between 2 and 15% by the 2050s and 3 to
16% by the 2080s (baseline of 35 inches). The changes in temperature and precipitation are likely to produce
an increase in extreme heat, intense precipitation, and more occurrences of short-duration warm season
droughts. Both heavy precipitation events and warm season droughts are projected to become more frequent
and intense during this century. Table 5.4.3-3 displays the projected seasonal precipitation change for the
Southern Tier ClimAID Region (NYSERDA, 2014).
Table 5.4.3-3. Projected Seasonal Precipitation Change in Region 3, 2050s (% change)
Winter
+5 to +15
Source:

Spring
0 to +15

Summer
-10 to +10

Fall
-5 to +10

NYSERDA, 2011
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The projected increase in precipitation is expected to fall in heavy downpours and less in light rains. The
increase in heavy downpours has the potential to affect drinking water; heighten the risk of riverine flooding;
flood key rail lines, roadways and transportation hugs; and increase delays and hazards related to extreme
weather events (NYSERDA, 2011).
Increasing air temperatures intensify the water cycle by increasing evaporation and precipitation. This can
cause an increase in rain totals during events with longer dry periods in between those events. These changes
can have a variety of effects on the State’s water resources (NYSERDA, 2011).
Over the past 50 years, heavy downpours have increased and this trend is projected to continue. This can
cause an increase in localized flash flooding in urban areas and hilly regions. Flooding has the potential to
increase pollutants in the water supply and inundate wastewater treatment plants and other vulnerable facilities
located within floodplains. Less frequent rainfall during the summer months may impact the ability of water
supply systems. Increasing water temperatures in rivers and streams will affect aquatic health and reduce the
capacity of streams to assimilate effluent wastewater treatment plants (NYSERDA, 2011).
Figure 5.4.3-9 displays the project rainfall and frequency of extreme storms in New York State. The amount
of rain fall in a 1% annual chance (100-year) event is projected to increase, while the number of years between
such storms (return period) is projected to decrease. Rainstorms will become more severe and more frequent
(NYSERDA, 2011).
Figure 5.4.3-9. Projected Rainfall and Frequency of Extreme Storms

Source:

NYSERDA, 2011

Total precipitation amounts have slightly increased in the Northeast U.S., by approximately 3.3 inches over the
last 100 years. There has also been an increase in the number of two-inch rainfall events over a 48-hour period
since the 1950s (a 67-percent increase). The number and intensity of extreme precipitation events are
increasing in New York State as well. More rain heightens the danger of localized flash flooding, streambank
erosion and storm damage (DeGaetano et al [Cornell University], 2011).
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5.4.3.2

VULNERABILITY ASSESSMENT

To understand risk, a community must evaluate what assets are exposed or vulnerable in the identified hazard
area. For the flood hazard, the 1% annual chance event (100-year) is examined. The following text evaluates
and estimates the potential impact of flooding in Chenango County including:







Overview of vulnerability
Data and methodology used for the evaluation
Impact on: (1) life, safety and health, (2) general building stock, (3) critical facilities and
infrastructure, (4) economy and (5) future growth and development
Effect of climate change on vulnerability
Change of vulnerability as compared to that presented in the 2008 Chenango County Hazard
Mitigation Plan
Further data collections that will assist understanding of this hazard over time

Overview of Vulnerability
Flood is a significant concern for Chenango County. To assess vulnerability, potential losses were calculated
for the County for the 1-percent annual chance (100-year) Mean Return Period (MRP) flood event. The flood
hazard exposure and loss estimate analysis is presented below.
Data and Methodology
The 1-percent annual chance flood event was examined to evaluate Chenango County’s risk and vulnerability
to the flood hazard. The base flood elevations and 1-percent annual chance floodplain polygons identified in
the Digital Flood Insurance Rate Map (DFIRM) and an elevation dataset from USGS were used to develop a
100-year flood depth grid.
The HAZUS-MH model uses 2000 U.S. Census demographic data. This data was not updated for this
analysis; however, the 2010 U.S. Census data was used to estimate population exposure to provide the best
available output.
Ice jam formation causes a rapid rise of water at the dam and extending upstream. HAZUS-MH does not
estimate impacts on population, general building stock, critical facilities and the economy due to flooding
upstream associated with ice jams. For ice jam events, impacts and losses can be expected to be similar to
flood events. Additional impacts may include physical damage to property and structures caused by moving
ice floes.
Dam breach inundation maps represent the best estimate of where water would flow if a dam failed completely
and suddenly with a full reservoir. Flash floods caused by dam failures, have caused great loss of life and
property damage due to their unexpected nature and high velocity floodwater. For dam failures, inundation
areas are likely to be similar to the 0.2-percent annual chance floodplain. Due to limited historical loss
information and the unavailability of dam breach inundation maps, exposure and loss estimates for a 0.2percent annual chance flood event can be used as an estimate for this event.
Impact on Life, Health and Safety
The impact of flooding on life, health and safety is dependent upon several factors including the severity of the
event and whether or not adequate warning time is provided to residents. Exposure represents the population
living in or near floodplain areas that could be impacted should a flood event occur. Additionally, exposure
should not be limited to only those who reside in a defined hazard zone, but everyone who may be affected by
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the effects of a hazard event (e.g., people are at risk while traveling in flooded areas, or their access to
emergency services is compromised during an event). The degree of that impact will vary and is not strictly
measurable.
To estimate the population exposed to the 1-percent flood event, the FEMA DFIRM floodplain boundaries
were overlaid upon the 2010 Census population data in GIS (U.S. Census 2010). Census blocks do not follow
the boundaries of the floodplain. The 2010 Census blocks with their centroid the flood boundaries were used
to calculate the estimated population exposed to this hazard. Using this approach, it is estimated that 6,838
people are within the 1-percent annual chance floodplain or 14% of the total County population. Table
5.4.3-4lists the estimated population located within the 1-percent annual chance flood zone by municipality.
Table 5.4.3-4. Estimated Chenango County Population Vulnerable to the 1-Percent Flood Hazard
(2010 Census)

Municipality
Afton (T)
Afton (V)
Bainbridge (T)
Bainbridge (V)
Columbus (T)
Coventry (T)
Earlville (V)
German (T)
Greene (T)
Greene (V)
Guilford (T)
Lincklaen (T)
McDonough (T)
New Berlin (T)
New Berlin (V)
North Norwich (T)
Norwich (C)
Norwich (T)
Otselic (T)
Oxford (T)
Oxford (V)
Pharsalia (T)
Pitcher (T)
Plymouth (T)
Preston (T)
Sherburne (T)
Sherburne (V)
Smithville (T)
Smyrna (T)
Smyrna (V)
Chenango County (Total)
Source:
Notes:

Total
Population
2,029
822
1,953
1,355
975
1,655
327
370
4,024
1,580
2,922
396
886
1,654
1,028
1,783
7,190
3,998
1,054
2,451
1,450
593
803
1,804
1,044
3,721
1,367
1,330
1,067
213
51,844

1-Percent Annual Chance Event
Percent Population in
Population in SFHA
Boundary
228
11%
173
21%
263
13%
229
17%
12
1%
0
0%
108
33%
5
1%
532
13%
389
25%
127
4%
7
2%
73
8%
74
4%
208
20%
343
19%
2,387
33%
315
8%
61
6%
111
5%
258
18%
16
3%
66
8%
55
3%
31
3%
575
15%
212
16%
155
12%
37
3%
0
0%
14%
7050

U.S. Census, 2010
SFHA = Special Flood Hazard Area
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Of the population exposed, the most vulnerable include the economically disadvantaged and the population
over the age of 65. Economically disadvantaged populations are more vulnerable because they are likely to
evaluate their risk and make decisions to evacuate based on the net economic impact to their family. The
population over the age of 65 is also more vulnerable because they are more likely to seek or need medical
attention which may not be available due to isolation during a flood event and they may have more difficulty
evacuating.
Using 2010 U.S. Census data, HAZUS-MH 2.1 estimates the potential sheltering needs as a result of a 1percent chance flood event. For the 1-percent flood event, HAZUS-MH 2.1 estimates 7,465 households will
be displaced and 4,385 people will seek short-term sheltering, representing approximately 8.7% of the
Chenango County population seeking short-term shelter. These statistics, by municipality, are presented in
Table 5.4.3-5.
Table 5.4.3-5. Estimated Population Displaced or Seeking Short-Term Shelter from the 1-Percent
Annual Chance Flood Event

Municipality
Afton (T)
Afton (V)
Bainbridge (T)
Bainbridge (V)
Columbus (T)
Coventry (T)
Earlville (V)
German (T)
Greene (T)
Greene (V)
Guilford (T)
Lincklaen (T)
McDonough (T)
New Berlin (T)
New Berlin (V)
North Norwich (T)
Norwich (C)
Norwich (T)
Otselic (T)
Oxford (T)
Oxford (V)
Pharsalia (T)
Pitcher (T)
Plymouth (T)
Preston (T)
Sherburne (T)
Sherburne (V)
Smithville (T)
Smyrna (T)
Smyrna (V)
Chenango County (Total)
Source:

Total Population
(2010 U.S. Census)
2,029
822
1,953
1,355
975
1,655
327
370
4,024
1,580
2,922
396
886
1,654
1,028
1,783
7,190
3,998
1,054
2,451
1,450
593
803
1,804
1,044
3,721
1,367
1,330
1,067
213
50,477

1-Percent Annual Chance Event
Persons Seeking ShortDisplaced Households
Term Sheltering
286
71
208
108
304
151
267
213
45
2
99
4
44
16
12
431
134
390
253
214
62
27
1
68
2
189
52
208
167
299
133
2,303
2,147
278
116
97
13
238
127
363
199
41
1
98
8
155
50
36
229
46
349
295
139
10
31
2
17
2
7,465
4,385

U.S. Census, 2010
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Note:

The population displaced and seeking shelter was calculated using the 2000 U.S. Census data (HAZUS-MH 2.1 default demographic
data).

The total number of injuries and casualties resulting from typical riverine flooding is generally limited based
on advance weather forecasting, blockades and warnings. Therefore, injuries and deaths generally are not
anticipated if proper warning and precautions are in place. Ongoing mitigation efforts should help to avoid the
most likely cause of injury, which results from persons trying to cross flooded roadways or channels during a
flood. Mitigation action items addressing this issue are included in Section 9 (Mitigation Strategies) of this
plan.
All population in a dam failure inundation zone is considered exposed and vulnerable. Similar to riverine
flooding, of the population exposed to dam failure and flash flooding, the most vulnerable include the
economically disadvantaged and the population over the age of 65.
There is often limited warning time for dam failure and flash flooding. These events are frequently associated
with other natural hazard events such as earthquakes, landslides or severe weather, which limits their
predictability and compounds the hazard. Populations without adequate warning of the event are highly
vulnerable to this hazard. Ongoing mitigation efforts including dissemination and early warning systems are
noted in Section 6 (Mitigation Strategies) of this plan should help to avoid the most likely cause of injury,
which results from persons trying to cross flooded roadways or channels during a flood.
Impact on General Building Stock
After considering the population exposed and vulnerable to the flood hazard, the built environment was
evaluated. Exposure in the flood zone includes those buildings located in the flood zone. Potential damage is
the modeled loss that could occur to the exposed inventory, including structural and content value. The total
land area located in the 1-percent annual chance flood zones was calculated for each municipality, as presented
in Table 5.4.3-6 below.
Table 5.4.3-6. Total Land Area in the 1-percent Annual Chance Flood Zones (acres)

Municipality
Afton (T)
Afton (V)

Total Area
(acres)
29,021
1,045

1% Flood Event Hazard Area
A-Zone Area Exposed
(acres)
% of Total
2,312
8%
410
39%

Bainbridge (T)

21,420

1,773

8%

Bainbridge (V)

843

200

24%

Columbus (T)

23,860

920

4%

Coventry (T)

30,842

1,204

4%

Earlville (V)

355

66

18%

German (T)

18,246

538

3%

Greene (T)

47,718

3,707

8%

Greene (V)

693

158

23%

Guilford (T)

39,634

999

3%

Lincklaen (T)

16,918

753

4%

McDonough (T)

25,379

1,497

6%

New Berlin (T)

29,753

1,623

5%

New Berlin (V)

686

104

15%
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Municipality
North Norwich (T)

Total Area
(acres)
18,092

1% Flood Event Hazard Area
A-Zone Area Exposed
(acres)
% of Total
1,480
8%

Norwich (C)

1,264

408

32%

Norwich (T)

29,646

1,097

4%

Otselic (T)

24,274

613

3%

Oxford (T)
Oxford (V)
Pharsalia (T)

37,979

2,102

6%

1,108
25,088

333
622

30%
2%

Pitcher (T)
Plymouth (T)
Preston (T)

18,224

990

5%

27,140
22,437

1,056
662

4%
3%

Sherburne (T)

27,879

2,207

8%

Sherburne (V)

966

311

32%

Smithville (T)

32,537

2,278

7%

Smyrna (T)

26,799

312

1%

Smyrna (V)

142

11

8%

579,988

30,747

5%

Chenango County (Total)

Source:
Note: sq. mi. = Square miles; % = Percent
The area presented includes the area of inclusive waterbodies.

Using the default general building stock in HAZUS-MH, the replacement cost values of the Census blocks
with their centroid in the floodplain were totaled. There is approximately $924 Million of building/contents
exposed to the 1-percent annual chance flood in Chenango County. This represents approximately 16% of the
County’s total general building stock replacement value inventory ($5.8 billion).
The potential damage estimated to the general building stock inventory associated with the 1-percent annual
chance flood is greater than $317 million.
Table 5.4.3-7. Estimated General Building Stock Exposure to the 1-Percent Annual Chance Flood
Event
1% Annual Chance Flood Boundary
Municipality

Total RCV

RCV

% of Total

Afton (T)

$185,853,000

$27,839,000

15%

Afton (V)

$111,535,000

$26,954,000

24%

Bainbridge (T)

$262,226,000

$25,787,000

10%

Bainbridge (V)

$230,761,000

$28,968,000

13%

Columbus (T)

$103,146,000

$770,000

1%

Coventry (T)

$133,560,000

$0

0%

Earlville (V)

$25,282,000

$6,460,000

26%

German (T)

$39,095,000

$2,513,000

6%

Greene (T)

$357,673,000

$50,085,000

14%

Greene (V)

$318,370,000

$46,096,000

14%

Guilford (T)

$260,236,000

$11,547,000

4%
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1% Annual Chance Flood Boundary
Municipality
Lincklaen (T)

Total RCV

RCV

% of Total

$32,805,000

$893,000

3%

McDonough (T)

$84,992,000

$8,477,000

10%

New Berlin (T)

$155,791,000

$10,502,000

7%

New Berlin (V)

$142,288,000

$25,996,000

18%

North Norwich (T)

$173,219,000

$50,565,000

29%

Norwich (C)

$1,078,469,000

$292,592,000

27%

Norwich (T)

$436,723,000

$119,888,000

27%

Otselic (T)

$103,092,000

$3,646,000

4%

Oxford (T)

$245,148,000

$10,243,000

4%

Oxford (V)

$173,075,000

$63,270,000

37%

Pharsalia (T)

$50,234,000

$4,596,000

9%

Pitcher (T)

$49,359,000

$3,623,000

7%

Plymouth (T)

$185,178,000

$4,584,000

2%

Preston (T)

$81,871,000

$0

0%

Sherburne (T)

$220,011,000

$20,404,000

9%

Sherburne (V)

$289,072,000

$63,796,000

22%

Smithville (T)

$114,370,000

$12,796,000

11%

Smyrna (T)

$92,261,000

$2,048,000

2%

Smyrna (V)

$20,409,000

$0

0%

$5,756,104,000

$924,938,000

16%

Chenango County (Total)

Source: Chenango County, 2013; HAZUS-MH v2.1
Notes: % = Percent; RCV = Replacement cost value (structure and contents)

Table 5.4.3-8. Estimated General Building Stock Potential Loss to the 1-Percent Annual Chance Flood
Event
1% Annual Chance Flood Boundary
Total RCV

RCV

% of Total

Afton (T)

Municipality

$185,853,000

$7,977,000

4%

Afton (V)

$111,535,000

$7,587,000

7%

Bainbridge (T)

$262,226,000

$8,587,000

3%

Bainbridge (V)

$230,761,000

$10,374,000

4%

Columbus (T)

$103,146,000

$632,000

1%

Coventry (T)

$133,560,000

$757,000

1%

Earlville (V)

$25,282,000

$548,000

2%

German (T)

$39,095,000

$118,000

<1%

Greene (T)

$357,673,000

$13,835,000

4%

Greene (V)

$318,370,000

$12,209,000

4%

Guilford (T)

$260,236,000

$6,717,000

3%

Lincklaen (T)

$32,805,000

$142,000

<1%

McDonough (T)

$84,992,000

$1,158,000

1%
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1% Annual Chance Flood Boundary
Municipality
New Berlin (T)

Total RCV

RCV

% of Total

$155,791,000

$5,174,000

3%

New Berlin (V)

$142,288,000

$5,165,000

4%

North Norwich (T)

$173,219,000

$8,467,000

5%

Norwich (C)

$1,078,469,000

$88,441,000

8%

Norwich (T)

$436,723,000

$48,115,000

11%

Otselic (T)

$103,092,000

$4,933,000

5%

Oxford (T)

$245,148,000

$10,600,000

4%

Oxford (V)

$173,075,000

$16,379,000

9%

Pharsalia (T)

$50,234,000

$128,000

<1%

Pitcher (T)

$49,359,000

$1,274,000

3%

Plymouth (T)

$185,178,000

$6,081,000

3%

Preston (T)

$81,871,000

$150,000

<1%

Sherburne (T)

$220,011,000

$7,155,000

3%

Sherburne (V)

$289,072,000

$42,090,000

15%

Smithville (T)

$114,370,000

$1,602,000

1%

Smyrna (T)

$92,261,000

$725,000

1%

Smyrna (V)

$20,409,000

$414,000

2%

$5,756,104,000

$317,534,000

6%

Chenango County (Total)
Source:
Notes:

HAZUS-MH v2.1
% = Percent; RCV = Replacement cost value

In addition to total building stock modeling, individual data available on flood policies, claims, Repetitive
Loss Properties (RLP) and severe RLP (SRLs) were analyzed. FEMA Region 2 provided a list of residential
properties with NFIP policies, past claims and multiple claims (RLPs). According to the metadata provided:
“The (sic National Flood Insurance Program) NFIP Repetitive Loss File contains losses reported from
individuals who have flood insurance through the Federal Government. A property is considered a
repetitive loss property when there are two or more losses reported which were paid more than $1,000 for
each loss. The two losses must be within 10 years of each other & be as least 10 days apart. Only losses
from (sic since) 1/1/1978 that are closed are considered.”
SRLs were then examined for the County. According to section 1361A of the National Flood Insurance
Act, as amended (NFIA), 42 U.S.C. 4102a, an SRL property is defined as a residential property that is covered
under an NFIP flood insurance policy and:




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

Table 5.4.3-9 and Table 5.4.3-10 summarize the NFIP policies, claims and repetitive loss statistics for
Chenango County. According to FEMA, the majority of the repetitive loss occupancy class is single family
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residences (74%). All of the severe repetitive loss occupancy class is single family residences (100%) (FEMA
Region 2, 2014). This information is current as of April 30, 2014.
Table 5.4.3-9. Occupancy Class of Repetitive Loss Structures in Chenango County
Occupancy Class
Single Family

Repetitive Loss
Properties
48

Severe Repetitive
Loss Properties
2

Total
50

Condo

3

0

3

2-4 Family

6

0

6

Other Residential

1

0

1

Non-Residential

7

0

7

Chenango County

65

2

67

Source: FEMA Region 2, 2014
Note (1): Policies, claims, repetitive loss and severe repetitive loss statistics provided by FEMA Region 2, and are current as of April 30, 2014.
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Table 5.4.3-10. Occupancy Class of Repetitive Loss Structures in Chenango County by Municipality

Municipality
Town of Afton

2-4
Family
0

Repetitive Loss Properties
Assumed
Non
Other
Condo
Residential Residential
0
0
0

Single
Family
1

2-4
Family
0

Severe Repetitive Loss Properties
Assumed
Non
Other
Condo
Residential
Residential
0
0
0

Single
Family
0

Village of Afton

0

0

0

1

1

0

0

0

0

0

Town of Bainbridge

0

1

3

0

5

0

0

0

0

0

0

0

1

0

6

0

0

0

0

0

Town of Columbus

0

0

0

0

0

0

0

0

0

0

Town of Coventry

0

0

0

0

1

0

0

0

0

0

Village of Earlville

0

0

0

0

0

0

0

0

0

0

Town of German

0

0

0

0

0

0

0

0

0

0

Town of Green

0

2

0

0

4

0

0

0

0

0

2

0

0

0

12

0

0

0

0

1

Town of Guilford

0

0

0

0

0

0

0

0

0

0

Town of Lincklaen

0

0

0

0

0

0

0

0

0

0

Town of McDonough

0

0

0

0

0

0

0

0

0

0

Town of New Berlin

0

0

0

0

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Town of North Norwich

0

0

0

0

0

0

0

0

0

0

City of Norwich

2

0

1

0

10

0

0

0

0

0

Town of Norwich

0

0

1

0

0

0

0

0

0

1

Town of Otselic

0

0

0

0

0

0

0

0

0

0

Town of Oxford

0

0

0

0

4

0

0

0

0

0

0

0

1

0

3

0

0

0

0

0

Town of Pharsalia

0

0

0

0

0

0

0

0

0

0

Town of Pitcher

0

0

0

0

0

0

0

0

0

0

Town of Plymouth

0

0

0

0

0

0

0

0

0

0

Town of Preston

0

0

0

0

0

0

0

0

0

0

Town of Sherburne

1

0

0

0

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Village of Bainbridge

Village of Green

Village of New Berlin

Village of Oxford

Village of Sherburne
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Municipality
Town of Smithville

2-4
Family
0

Repetitive Loss Properties
Assumed
Non
Other
Condo
Residential Residential
0
0
0

Severe Repetitive Loss Properties
Assumed
Non
Other
Condo
Residential
Residential
0
0
0

Single
Family
0

2-4
Family
0

Single
Family
0

0

0

0

0

0

0

0

0

0

0

Village of Smyrna

0

0

0

0

0

0

0

0

0

0

Chenango County (Total)

6

3

7

1

48

0

0

0

0

2

Town of Smyrna

Source:

FEMA, 2014

Note (1): Policies, claims, repetitive loss and severe repetitive loss statistics provided by FEMA Region 2, and are current as of April 30, 2014.
Note (2): The statistics were summarized using the Community Name provided by FEMA Region 2.
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The location of the properties with policies, claims and repetitive and severe repetitive flooding were
geocoded by FEMA with the understanding that there are varying tolerances between how closely the
longitude and latitude coordinates correspond to the location of the property address, or that the indication of
some locations are more accurate than others.
Table 5.4.3-11 indicates the repetitive loss areas within the County. Information regarding the locations of the
NFIP policies and claims is cataloged at the County.
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Table 5.4.3-11. NFIP Policies, Claims and Repetitive Loss Statistics

Municipality
Town of Afton
Village of Afton
Town of Bainbridge
Village of Bainbridge
Town of Columbus
Town of Coventry
Village of Earlville
Town of German
Town of Green
Village of Green
Town of Guilford
Town of Lincklaen
Town of McDonough
Town of New Berlin
Village of New Berlin
Town of North Norwich
City of Norwich
Town of Norwich
Town of Otselic
Town of Oxford
Village of Oxford
Town of Pharsalia
Town of Pitcher
Town of Plymouth
Town of Preston
Town of Sherburne
Village of Sherburne
Town of Smithville
Town of Smyrna
Village of Smyrna
Chenango County (Total)

# Policies
(1)
19
25
33
34
0
7
0
2
28
70
16
0
4
7
3
10
285
24
4
11
53
2
1
10
4
22
24
5
0
5
709

# Claims
(Losses) (1)
35
24
35
31
3
5
0
0
45
71
14
0
0
7
4
3
142
17
1
14
38
0
0
2
1
12
10
0
3
0
517

Total Loss
Payments (2)
$684,884.79
$554,017.88
$686,418.48
$675,982.18
$17,048.60
$34,640.93
$0.00
$0.00
$1,303,946.28
$2,176,823.47
$171,153.86
$0.00
$0.00
$62,943.97
$34,296.23
$40,346.71
$1,391,879.27
$1,698,161.27
$10,534.60
$159,231.39
$518,975.55
$0.00
$0.00
$20,623.60
$75,000.00
$159,427.71
$332,635.80
$0.00
$55,523.07
$0.00
$10,864,495.64

# Rep. Loss
Prop. (1)
1
2
9
7
0
1
0
0
6
14
0
0
0
1
0
0
13
1
0
4
4
0
0
0
0
2
0
0
0
0
65

# Severe Rep.
Loss Prop.
(1)
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
2

Source:
(1)

# Policies in the
1% Flood
Boundary (3)
11
16
22
29
0
1
0
0
14
53
5
0
0
3
0
1
230
10
3
1
43
0
0
6
1
10
15
0
2
0
476

FEMA Region 2, 2014
Policies, claims, repetitive loss and severe repetitive loss statistics provided by FEMA Region 2, and are current as of April 30, 2014.
Please note the total number of repetitive loss properties includes the severe repetitive loss properties. The number of claims represents claims closed by April 30, 2014.
(2)
Total building and content losses from the claims file provided by FEMA Region 2.
(3)
The policies inside and outside of the flood zones is based on the latitude and longitude provided by FEMA Region 2 in the policy file.
FEMA noted that where there is more than one entry for a property, there may be more than one policy in force or more than one GIS possibility.
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Figure 5.4.3-10. NFIP Repetitive Loss and Severe Repetitive Loss Areas

Source: FEMA, 2014
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Impact on Critical Facilities
In addition to considering general building stock at risk, the risk of flood to critical facilities, utilities and userdefined facilities was evaluated. HAZUS-MH was used to estimate the flood loss potential to critical facilities
exposed to the flood risk. Using depth/damage function curves, HAZUS estimates the percent of damage to
the building and contents of critical facilities. Table 5.4.3-12 lists the critical facilities and utilities
located in the FEMA flood zones and the percent damage HAZUS-MH 2.1 estimates to the facility as a
result of the 1-percent annual chance event.
In cases where short-term functionality is impacted by a hazard, other facilities of neighboring municipalities
may need to increase support response functions during a disaster event. Mitigation planning should consider
means to reduce impact to critical facilities and ensure sufficient emergency and school services remain when a
significant event occurs. Actions addressing shared services agreements are included in Section 9 (Mitigation
Strategies) of this plan.
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Table 5.4.3-12. Critical Facilities Located in the 1-Percent Annual Chance Flood Boundary and Estimated Potential Damage
Exposure

Name

Potential Loss from
1% Flood Event
Percent
Percent
Structure
Content
Damage
Damage

Days to
100Percent(2)

Municipality

Type

1% Event

Village of Afton Well and Pump House

Afton (V)

Potable Water

X

40

NP

NP

Afton Edge Apartment Senior Housing

Afton (V)

Senior

X

87

100

NP

Afton Country Store

Afton (V)

User Defined

X

56.2

92

NP

Bainbridge (V) WWTP

Bainbridge

Waste Water

X

40

NP

NP

Xtra Mart

Bainbridge (T)

User Defined

X

70.5

94

NP

EZ Fill

Bainbridge (T)

User Defined

X

21

79.7

NP

Village of Bainbridge Water

Bainbridge (V)

Potable Water

X

4.2

NP

NP

Village of Bainbridge Water

Bainbridge (V)

Potable Water

X

40

NP

NP

Brisben Fire Company

Greene (T)

Fire

X

41.3

100

900

Mt. Upton Water District

Guilford (T)

Potable Water

X

0

NP

NP

South New Berlin

New Berlin

Potable Water

X

40

NP

NP

Lt Warren Eaton

North Norwich (T)

Airport

X

-

NP

NP

Town DPW

North Norwich (T)

User Defined

X

49.8

100

NP

Valley View Manor Nursing Home

Norwich (C)

Senior

X

74.1

100

NP

Chenango Valley Home & Apartments

Norwich (C)

Senior

X

15.1

88.6

NP

Norwich High School

Norwich (C)

Shelter

X

42.2

48.7

NP

Town of Norwich Water Pump Station

Norwich (T)

Potable Water

X

40

NP

NP

Town of Norwich Water Pump Station

Norwich (T)

Potable Water

X

40

NP

NP

Save-A-Lot

Norwich (T)

User Defined

X

36.4

88.6

Town of Norwich Sewage Pump Station

Norwich (T)

Waste Water

X

40

NP

NP

Oxford Acad Middle School

Oxford (V)

School

X

94

100

900

Oxford Middle School

Oxford (V)

Shelter

X

54

60

NP

Quickway - Mirabito

Oxford (V)

User Defined

X

33.1

87.8

NP

Village DPW

Oxford (V)

User Defined

X

27.0

100

NP

DMA 2000 Hazard Mitigation Plan Update – Chenango County, New York
December 2015

5.4.3-36

Section 5.4.3: Risk Assessment – Flood

Exposure

Name

Potential Loss from
1% Flood Event
Percent
Percent
Structure
Content
Damage
Damage

Days to
100Percent(2)

Municipality

Type

1% Event

Oxford (V)

Waste Water

X

40

NP

NP

Suburban Energy

Sherburne (T)

User Defined

X

20.1

78.17

NP

Sherburne Police Department

Sherburne (V)

Police

X

20.7

91.22

630

Village of Sherburne Municipal Water System
Pump Stations 1, 2, 4

Sherburne (V)

Potable Water

X

40

NP

NP

Village of Sherburne Municipal Water System
Pump Stations 5, 6

Sherburne (V)

Potable Water

X

<1

NP

NP

Big M

Sherburne (V)

User Defined

X

25.7

84.79

Sherburne (V) WWTP

Sherburne (V)

Waste Water

X

40

NP

NP

Village of Sherburne WWTP Influent Pump

Sherburne (V)

Waste Water

X

40

NP

NP

Village of Sherburne WWTP Biotower Pump

Sherburne (V)

Waste Water

X

40

NP

NP

Village of Sherburne WWTP Effluent Pump

Sherburne (V)

Waste Water

X

40

NP

NP

Village of Sherburne Canal Street Pump S

Sherburne (V)

Waste Water

X

40

NP

NP

Oxford (V) WWTP

Source: HAZUS-MH 2.1
Note: NP = Not provided by HAZUS
x
= Facility located within the DFIRM boundary.
= No results generated in HAZUS.
Please note it is assumed the wells have electrical equipment and openings are three-feet above grade.
(1) HAZUS-MH 2.1 provides a general indication of the maximum restoration time for 100% operations. Clearly, a great deal of effort is needed to quickly restore essential facilities to full
functionality; therefore this will be an indication of the maximum downtime (HAZUS-MH 2.1 User Manual).
(2) In some cases, a facility may be located in the DFIRM flood hazard boundary; however HAZUS did not calculate potential loss. This may be because the depth of flooding does not amount to
any damages to the structure according to the depth damage function used in HAZUS for that facility type.
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Impact on the Economy
For impact on economy, estimated losses from a flood event are considered. Losses include but are not
limited to general building stock damages, agricultural losses, business interruption, impacts to tourism and
tax base to Chenango County. Damages to general building stock can be quantified using HAZUS-MH as
discussed above. Other economic components such as loss of facility use, functional downtime and social
economic factors are less measurable with a high degree of certainty. For the purposes of this analysis,
general building stock damages are discussed further.
Flooding can cause extensive damage to public utilities and disruptions to the delivery of services. Loss of
power and communications may occur; and drinking water and wastewater treatment facilities may be
temporarily out of operation. Flooded streets and road blocks make it difficult for emergency vehicles to
respond to calls for service. Floodwaters can wash out sections of roadway and bridges (Foster, Date
Unknown).
Direct building losses are the estimated costs to repair or replace the damage caused to the building. The
potential damage estimated to the general building stock inventory associated with the 1-percent flood is
approximately $317 million which represents 6-percent of the County’s overall total general building stock
inventory. These dollar value losses to the County’s total building inventory replacement value, in addition
to damages to roadways and infrastructure, would greatly impact the local economy.
HAZUS-MH estimates the amount of debris generated from the flood events as a result of 1- and 0.2-percent
events. The model breaks down debris into three categories: 1) finishes (dry wall, insulation, etc.); 2)
structural (wood, brick, etc.) and 3) foundations (concrete slab and block, rebar, etc.). The distinction is made
because of the different types of equipment needed to handle the debris. Table 5.4.3-13 summarizes the
debris HAZUS-MH 2.1 estimates for these events.
Table 5.4.3-13. Estimated Debris Generated from the 1-Percent Flood Event

Municipality
Afton (T)
Afton (V)
Bainbridge (T)
Bainbridge (V)
Columbus (T)
Coventry (T)
Earlville (V)
German (T)
Greene (T)
Greene (V)
Guilford (T)
Lincklaen (T)
McDonough (T)
New Berlin (T)
New Berlin (V)
North Norwich (T)
Norwich (C)
Norwich (T)

Total
(tons)
3,474,734
1,687,418
3,836,487
3,951,353
99,673
101,598
102,318
14,161
3,801,069
3,146,053
1,637,059

1% Flood Event
Finish
Structure
(tons)
(tons)
895,467
1,002,177
477,595
536,364
850,257
1,233,949
771,883
1,348,361
32,575
32,113
52,930
22,879
34,970
35,327
6,847
3,116
1,023,010
1,338,671
879,878
982,246
350,264
662,510

29,580
245,119
1,129,461
1,235,390
1,977,439
25,149,764
3,175,466

19,587
85,953
316,646
397,102
433,331
5,309,842
575,553

3,277
77,080
424,929
450,843
861,895
12,510,571
1,424,004
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Foundation
(tons)
1,577,090
673,460
1,752,281
1,831,108
34,984
25,788
32,020
4,198
1,439,389
1,283,930
624,284
6,716
82,086
387,887
387,446
682,213
7,329,351
1,175,908
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Municipality
Otselic (T)
Oxford (T)
Oxford (V)
Pharsalia (T)
Pitcher (T)
Plymouth (T)
Preston (T)
Sherburne (T)
Sherburne (V)
Smithville (T)
Smyrna (T)
Smyrna (V)
Chenango County (Total)

Total
(tons)
339,332
2,245,451
1,553,314
27,824
253,465
691,048
32,004
1,447,049
2,793,255
252,406
128,669
94,612
64,652,572

1% Flood Event
Finish
Structure
(tons)
(tons)
129,363
105,508
569,157
1,100,284
509,253
605,854
12,627
6,730
88,934
82,935
201,534
256,272
15,159
7,225
358,565
582,807
740,446
111,345
56,922
31,662
15,338,658

1,116,634
68,594
37,830
34,635
26,955,622

Foundation
(tons)
104,461
576,010
438,207
8,467
81,596
233,242
9,621
505,677
936,175
72,467
33,916
28,315
22,358,292

Source: HAZUS-MH 2.1

Future Growth and Development
As discussed in Section 4, areas targeted for future growth and development have been identified across the
County. Any areas of growth could be potentially impacted by the flood hazard if located within the
identified hazard areas. It is the intention of the County to discourage development in vulnerable areas or to
encourage higher regulatory standards on the local level.
Effect of Climate Change on Vulnerability
Climate is defined not simply as average temperature and precipitation but also by the type, frequency and
intensity of weather events. Both globally and at the local scale, climate change has the potential to alter the
prevalence and severity of extremes such as flood events. While predicting changes of flood events under a
changing climate is difficult, understanding vulnerabilities to potential changes is a critical part of estimating
future climate change impacts on human health, society and the environment (U.S. Environmental Protection
Agency [EPA], 2006).
Change of Vulnerability
Chenango County and its municipalities continue to be vulnerable to the flood hazard. However, there are
several differences between the exposure and potential loss estimates generated for this plan update and the
results in the original 2008 HMP. These differences are due to the new and updated population (U.S. Census
2010 is now available) and availability of the DFIRM for this update. At the time of the 2008 HMP, only the
2000 Census statistics and FEMA Quality 3 (Q3) were available to use for the flood analysis.
Additional Data and Next Steps
A HAZUS-MH riverine flood analysis was conducted for Chenango County using the most current and best
available data including critical facility inventories and FEMA DFIRM. For future plan updates, more
accurate exposure and loss estimates can be produced by replacing the national default demographic inventory
with 2010 U.S. Census data when it becomes available in the HAZUS-MH model, and update the default
general building stock inventory in HAZUS-MH using building footprint and tax assessor data to conduct the
loss estimates at the structure level.

DMA 2000 Hazard Mitigation Plan Update – Chenango County, New York
December 2015

5.4.3-39

Section 5.4.3: Risk Assessment – Flood
Specific mitigation actions addressing improved data collection and further vulnerability analysis is included
in Section 9 (Mitigation Strategies) of this plan.
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