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5.4.3 Flood 

The following section provides the hazard profile (hazard description, location, extent, previous occurrences 

and losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for 

the flood hazard in Cape May County. 

2016 Plan Update Changes 

 The hazard profile has been significantly enhanced to include a detailed hazard description, location, 

extent, previous occurrences (updated with events that occurred between 2009 and 2015), probability 

of future occurrence, and potential climate change impacts using best available data.   

 A vulnerability assessment section was completed for the flood hazard that provides a more accurate 

estimated exposure and potential losses to Cape May County.  The potential loss analysis was 

conducted using a custom County-wide building inventory with an estimated replacement cost value 

(structure and contents) for each structure; the replacement cost value was calculated using RS Means 

2015 data.  Using this updated building inventory, it was possible to calculate potential losses at the 

structure level.  Additionally, an NJDEP-generated flood depth grid was integrated into the most 

current version of HAZUS-MH (3.0), and the model was run to estimate potential losses.  The 2015 

FEMA preliminary DFIRM data was used for the exposure analysis.   

5.4.3.1 Profile 

Hazard 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) (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 frequent and costly 

natural hazards in New Jersey in terms of human hardship and economic loss, particularly to communities that 

lie within flood-prone areas or floodplains of a major water source. 

Flooding in Cape May County is primarily attributed to coastal flooding from the Delaware Bay and the 

Atlantic Ocean (FEMA FIS 2014).  For the purpose of this HMP Update, and as deemed appropriate by the 

Planning Committee, coastal flooding is the main flood type of concern that impacts Cape May County, 

followed by riverine (inland) flooding. 

Coastal Flooding 

Coastal flooding occurs along the coasts of oceans, bays, estuaries, coastal rivers, and large lakes. Coastal 

floods are the submersion of land areas along the ocean coast and other inland waters caused by seawater over 

and above normal tide action.  They are a result of the storm surge where local sea levels rise often resulting in 

weakened or destroyed coastal structures.  Hurricanes and tropical storms, severe storms, and Nor’Easters 

cause most of the coastal flooding in Cape May County.  Coastal flooding has many of the same problems 

identified for riverine flooding but also has additional problems such as beach erosion; loss or submergence of 

wetlands and other coastal ecosystems; saltwater intrusion; high water tables; loss of coastal recreation areas, 

beaches, protective sand dunes, parks, and open space; and loss of coastal structures.  Coastal structures can 

include sea walls, piers, bulkheads, bridges, or buildings (FEMA 2011). 

There are several forces that occur with coastal flooding: 
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 Hydrostatic forces against a structure are created by standing or slowly moving water.  Flooding can 

cause vertical hydrostatic forces, or flotation. These types of forces are one of the main causes of flood 

damage. 

 Hydrodynamic forces on buildings are created when coastal floodwaters move at high velocities.  

These high-velocity flows are capable of destroying solid walls and dislodging buildings with 

inadequate foundations.  High-velocity flows can also move large quantities of sediment and debris 

that can cause additional damage.  In coastal areas, high-velocity flows are typically associated with 

one or more of the following: 

o Storm surge and wave run-up flowing landward through breaks in sand dunes or across low-

lying areas 

o Tsunamis 

o Outflow of floodwaters driven into bay or upland areas 

o Strong currents parallel to the shoreline, driven by waves produced from a storm 

o High-velocity flows  

High-velocity flows can be created or exacerbated by the presence of manmade or natural obstructions 

along the shoreline and by weak points formed by roads and access paths that cross dunes, bridges or 

canals, channels, or drainage features.   

 Waves can affect coastal buildings from breaking waves, wave run-up, wave reflection and deflection, 

and wave uplift.  The most severe damage is caused by breaking waves.  The force created by these 

types of waves breaking against a vertical surface is often at least 10 times higher than the force 

created by high winds during a coastal storm. 

 Flood-borne debris produced by coastal flooding events and storms typically includes decks, steps, 

ramps, breakaway wall panels, portions of or entire houses, heating oil and propane tanks, cars, boats, 

decks and pilings from piers, fences, erosion control structures, and many other types of smaller 

objects.  Debris from floods are capable of destroying unreinforced masonry walls, light wood-frame 

construction, and small-diameter posts and piles (FEMA 2011). 

Riverine (Inland) Flooding 

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). 

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). 

Stormwater flooding described below is due to local drainage issues and high groundwater levels.  Locally, 

heavy precipitation may produce flooding in areas other than delineated floodplains or along recognizable 

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 snow accumulations may contribute to inadequate drainage and localized ponding. Flooding issues 

of this nature generally occur in areas with flat gradients and generally increase with urbanization which 

speeds the accumulation of floodwaters because of impervious areas. Shallow street flooding can occur unless 

channels have been improved to account for increased flows (FEMA 1997). 
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High groundwater levels can be a concern and cause problems even where there is no surface flooding. 

Basements are susceptible to high groundwater levels. Seasonally high groundwater is common in many areas, 

while elsewhere high groundwater occurs only after a long periods of above-average precipitation (FEMA 

1997).  

Urban drainage flooding is caused by increased water runoff due to urban development and drainage systems. 

Drainage systems are designed to remove surface water from developed areas as quickly as possible to prevent 

localized flooding on streets and other urban areas. They make use of a closed conveyance system that 

channels water away from an urban area to surrounding streams. This bypasses the natural processes of water 

filtration through the ground, containment, and evaporation of excess water. Since drainage systems reduce the 

amount of time the surface water takes to reach surrounding streams, flooding in those streams can occur more 

quickly and reach greater depths than prior to development in that area (FEMA 2008). 

Location 

Flooding in New Jersey is often the direct result of frequent weather events such as coastal storms, 

Nor’Easters, heavy rains, tropical storms, and hurricanes.  Floods can happen almost anywhere in New Jersey, 

although they do tend to occur in and around areas near existing bodies of water, such as rivers, streams, and 

the Atlantic Ocean.  For the purpose of this HMP update, the location of flooding in Cape May County will be 

expressed through a discussion of FEMA NFIP flood delineations and inundation areas correlating to NOAA 

tide gage levels. 

The State of New Jersey has 127 miles of coastline, encompassing portions of eight counties and 126 

municipalities.  Additionally, the coastal area of the State includes the Coastal Area Facility Review Act 

(CAFRA) zone and the New Jersey Meadowlands District.  According to the NJDEP, portions of Cape May 

County are located in the CAFRA zone.  For additional information regarding the coastal areas of Cape May 

County, refer to Section 5.4.2 (Coastal Erosion) and Section 5.4.4 (Hurricanes and Tropical Storms) of this 

2016 Plan Update. 

Cape May County is surrounded by tidally-influenced coastal and riverine waters, allowing for great 

susceptibility to flooding events.  Cape May County forms the southern tip of the State of New Jersey and, 

excluding water bodies, includes approximately 267 square miles of area. The county is bounded to the east 

and west by large natural water bodies (Atlantic Ocean and the Delaware Bay) and on the north by two rivers 

(Tuckahoe Creek and Cedar Swamp Creek) and the Great Egg Harbor Inlet (Cape May County Planning Board 

2005).  In addition, the Crook Horn Creek, Flat Creek, Dennis Creek, Cape Island Creek and various other 

marshes, wetland preserves, channels and/or tributaries are present throughout the County. The County also 

consists of a canal, many bays, harbors, inlets and thoroughfares that create areas for additional flooding, 

including, but not limited to, the Cape May Canal, Cape May Harbor, Cape May Inlet, Jarvis Sound Thorofare, 

Grassy Sound, Richardson Sound, Hereford Inlet, Jenkins Sound, Upper Island Great Sound, Stites Sound, 

Townsends Inlet, Ludlums Thorofare, Ludlum Bay, Strathmere Thorofare, Corsons Inlet and Peck Bay. 

National Flood Insurance Program Delineations 

Coastal areas of New Jersey are particularly susceptible to a broad range of natural hazards.  Many coastal 

areas are highly vulnerable to the effects of flooding, storm surge, episodic erosion, chronic erosion, sea level 

rise, and extra-tropical storms (Nor'Easters, hurricanes and tropical storms) (NJDEP 2015).  The shoreline of 

New Jersey is one of the most developed and densely populated shorelines in the United States and the 

population that resides in these areas are the most directly affected by these coastal hazards.  FEMA identifies 

these areas as coastal shoreline counties which are defined as: (1) has a coastline bordering the open ocean or 

Great Lakes coasts (or associated sheltered water bodies); or (2) contains velocity zones (V Zones) or coastal 

high hazard areas.  V zones are areas where wave heights more than three feet and/or high velocity water can 
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cause structural damage in 1% annual chance flood zone.  According to NOAA, Cape May County is a coastal 

shoreline county (NOAA 2013).   

Floodplains and coastal areas are the most susceptible areas to 

flooding; however, flooding can occur in areas outside of the 

floodplain.  Floodplains are defined as lands bordering rivers and 

streams that are typically dry but are covered with water during 

floods.  Floodplains are usually referred to as 100-year 

floodplains which is defined as a flood having a 1% chance of 

being equaled or exceeded each year.  FEMA has properly 

defined the 100-year flood as the 1% annual chance flood and is 

now the standard term used by most federal and state agencies 

and by the NFIP (FEMA 2002).  A coastal floodplain is the area 

in coastal shoreline counties, like Cape May County, where the 

NFIP's floodplain management regulations must be enforced and 

flood insurance must be purchased.   

As defined by FEMA, flood hazard areas shown on the Flood Insurance Rate Map (FIRM) are identified as 

Special Flood Hazard Areas (SFHA).  SFHAs are labeled as Zone A, Zone AO, Zone AH, Zones A1-A30, 

Zone AE, Zone A99, Zone AR, Zone AR/AE, Zone AR/AO, Zone AR/A1-A30, Zone AR/A, Zone V, Zone 

VE, and Zones V1-V30.  In riverine areas, the A zones are the SFHAs and in coastal areas, V zones (or coastal 

high hazard areas) are the SFHAs.  Moderate flood hazard areas, labeled Zone B or Zone X (shaded) are also 

shown on the FIRM, and are the areas between the limits of the base flood and the 0.2-percent-annual-chance 

(or 500-year) flood. The areas of minimal flood hazard, which are the areas outside the SFHA and higher than 

the elevation of the 0.2-percent-annual-chance flood, are labeled Zone C or Zone X (unshaded) (FEMA 2015). 

The 1% annual chance of flood hazard zones (both A and V-zones) and 0.2% annual chance flood hazard 

zones throughout Cape May County are identified in Figure 5.4.6-2.  The eastern and western coasts of Cape 

May County are located in the 1% annual chance flood hazard zones (both A and V).  Several areas along the 

coastline are located within the 0.2% annual chance zone, while the majority of the 0.2% annual chance zone is 

located inland.  

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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Figure 5.4.3-1.  FEMA Flood Hazard Areas in Cape May County 

 
Source: FEMA 2015 
FEMA Federal Emergency Management Agency 
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Historic Tide References 

Tidal impact tables were developed by the National Weather Service (NWS) in Mount Holly, New Jersey in 

cooperation with local and county emergency managers and the Delaware Geological Survey.  The tables 

attempt to correlate tide levels at select NOAA gages with their expected impact on local communities.  By 

looking at historic coastal flooding events, a fairly reliable correlation has been developed between the tide 

levels and their expected impact on local communities.  In Cape May County, the Cape May (Ferry Terminal) 

gage was used for this purpose.  The tide gage is located along the Cape May Canal near the outlet to Delaware 

Bay.  Please note that the period of record for this tide gage is October 25, 1965 to present; therefore, it does 

not historic tide heights for events prior to October 25, 1965. 

Table 5.4.3-1.  Historic Tide References for Flooding in Cape May County 

Tide Height 

(ft.) Flood Type Location and/or Tidal Flooding Event Dates 

8.9 Major Event: Post Tropical Cyclone Sandy (October 29, 2012) 

8.8 Major Event: Hurricane Gloria (September 27, 1985) 

8.7 
Major flooding 

begins 
Event: October 25, 1980 

8.6 Moderate Event: December 11, 1992 

8.5 Moderate Events: January 4, 1992 and March 3, 1994 

8.4 Moderate Events: Hurricane Irene (August 27, 2011) 

8.3 Moderate Event: October 14, 1977 

8.2 Moderate Events: December 22, 1972; October 31, 1991; February 5, 1998 and June 4, 2012 

8.1 Moderate Event: March 29, 1984; October 17, 2009 and November 13, 2009 

8.0 Moderate Events: January 28, 1998; October 7, 2006 and May 12, 2008 

7.9 Moderate 
Events: December 2, 1974; January 2, 1987; March 19, 1996; January 25, 2000; May 

25, 2005 and January 31, 2006 

7.8 Moderate Events: December 14, 1993 and April 18, 2007 

7.7 
Moderate flooding 

begins 

Events: December 9, 1973; November 15, 1981; December 13, 1996; November 14, 

1997; January 3, 1999; June 13, 2007; June 22, 2009 and April 16, 2011 

6.7 
Minor flooding 

begins 
 

Source: NOAA 2015 

 

When tide heights reached 8.0 feet (moderate tidal flooding), flooding occurs along Dennis Creek around State 

Route 47 in Dennis Township and on Avalon Boulevard (County Route 601) near Garden State Parkway 

Interchange 13.   

Moderate flooding begins when the tide height reaches 7.7 feet.  This causes flooding in the following 

locations in the County: access roads to the Longport - Ocean City bridge; along Bay Avenue on the north end 

of Ocean City and along the NJ Route 52 causeway; on the access roads to the 34th Street bridge in Ocean City 

(Cape May County Route 623); in Ocean City from 34th Street to 55th Street; on Sea Isle Boulevard (Cape May 

County Route 625) leading into Sea Isle City; on the access roads to the Ocean Drive bridge between 

Wildwood Crest and Cape May (Cape May County Route 621); along Beach Avenue and New Jersey Avenue 

in Cape May; and around the Leaming Avenue - Elmira Street bridge between West Cape May and Cape May.  

When tide heights reach 7.5 feet, flooding begins in Strathmere and occurs along Landis Avenue in Sea Isle 

City (around 29th Street) and on the access roads to State Route 147 bridge into North Wildwood.   

Tides measuring at 7.3 feet causes flooding to occur around the Townsends Inlet Bridge (Cape May County 

Route 619) between Sea Isle City and Avalon; in Avalon along Ocean and Dune Drives; around 96th Street in 
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Stone Harbor; along Park Boulevard in Wildwood Crest; and around Yacht Avenue in Cape May.  At 7.1 feet, 

flooding occurs on the access roads to the 9th Street bridge into Ocean City; in the Haven Avenue basin area of 

Ocean City (24th Street through 34th Street); along Ocean Drive (County Route 619) between Ocean City and 

Strathmere; and in West Wildwood.  Flooding begins along the Delaware Bay shoreline from Reeds Beach to 

North Cape May when tides measure at 6.9 feet.   

Minor flooding begins in Cape May County when tides reach 6.7 feet.  When they reach this height, flooding 

occurs on the access roads to State Route 47 Bridge into Wildwood, including Rio Grande Avenue.  At 6.5 

feet, flooding occurs at the boat ramp in North Wildwood (bay end of 5th Avenue). 

Natural and Beneficial Floodplain Areas 

Although typically associated as a hazard area, floodplains also serve beneficial and natural functions (on 

ecological/environmental, social, and economic levels). Some of the more well-known water-related functions 

for floodplains include: 

 Natural flood and erosion control 

o Provide flood storage and conveyance 

o Reduce flood velocities 

o Reduce flood peaks 

o Reduce sedimentation 

 Surface water quality maintenance 

o Filter nutrients and impurities from runoff 

o Process organic wastes 

o Moderate temperatures of water 

 Groundwater recharge 

o Promote infiltration and aquifer recharge 

o Reduce frequency and duration of low surface flows (FEMA) 

Areas in the floodplain that typically provide these natural functions are wetlands, riparian areas, sensitive 

areas, and habitats for rare and endangered species. According to NJDEP 2015 Land-Use Land-Cover data and 

2012 NJDEP Landscape Project Data, the County has several floodplain areas that could serve natural and 

beneficial functions (Landscape Project contains the endangered species data). This information is summarized 

in Table 5.4.3-2 and Table 5.4.3-3; and wetland acreage is displayed on Table 5.4.3-2. 

Table 5.4.3-2.  Acreage of Wetlands by Municipality 

Municipality 
Total Area 

(acres) 
Wetland Area 

(acres) 
% of 
Total 

Avalon Borough 3,181 1,423 44.7% 

Cape May City 1,845 498 27.0% 

Cape May Point Borough 192 23 12.0% 

Dennis Township 40,830 19,845 48.6% 

Lower Township 19,852 7,854 39.6% 

Middle Township 52,935 26,568 50.2% 

North Wildwood City 1,593 146 9.2% 

Ocean City 7,553 2,047 27.1% 

Sea Isle City 1,762 580 32.9% 
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Municipality 
Total Area 

(acres) 
Wetland Area 

(acres) 
% of 
Total 

Stone Harbor Borough 1,480 223 15.1% 

Upper Township 43,785 20,743 47.4% 

West Cape May Borough 757 266 35.1% 

West Wildwood Borough 233 44 18.9% 

Wildwood City 1,058 17 1.6% 

Wildwood Crest Borough 948 56 5.9% 

Woodbine Borough 5,122 968 18.9% 

Cape May County (Total) 183,127 81,301 44.4% 

Source: NJDEP 2015 
 

Table 5.4.3-3.  Natural and Beneficial Land in Cape May County 

Wetlands 
Area 

(acres) Forest 
Area 

(acres) Endangered Species 
Area 

(acres) 

Agricultural Wetlands 

(Modified) 
943 

Coniferous 

Brush/Shrubland 
1,129 Special Concern 58,977 

Atlantic White Cedar 

Wetlands 
1,473 

Coniferous Forest (>50% 

Crown Closure) 
3,977 State Endangered 22,353 

Cemetery On Wetland 3 
Coniferous Forest (10-

50% Crown Closure) 
571 State Threatened 63,759 

Coniferous Scrub/Shrub 

Wetlands 
449 

Deciduous 

Brush/Shrubland 
329 

 

Coniferous Wooded 

Wetlands 
3,462 

Deciduous Forest (>50% 

Crown Closure) 
7,331 

Deciduous Scrub/Shrub 

Wetlands 
1,697 

Deciduous Forest (10-

50% Crown Closure) 
966 

Deciduous Wooded 

Wetlands 
6,472 

Mixed 

Deciduous/Coniferous 

Brush/Shrubland 

1,146 

Disturbed Tidal Wetlands 92 

Mixed Forest (>50% 

Coniferous With >50% 

Crown Closure) 

6,302 

Disturbed Wetlands 

(Modified) 
265 

Mixed Forest (>50% 

Coniferous With 10-50% 

Crown Closure) 

808 

Former Agricultural 

Wetland (Becoming 

Shrubby, Not Built-Up) 

88 

Mixed Forest (>50% 

Deciduous With >50% 

Crown Closure) 

10,408 

Freshwater Tidal Marshes 4 

Mixed Forest (>50% 

Deciduous With 10-50% 

Crown Closure) 

999 

Herbaceous Wetlands 1,060 
Old Field (< 25% Brush 

Covered) 
892 

Managed Wetland In 

Built-Up Maintained Rec 

Area 

173 
Phragmites Dominate Old 

Field 
40 

Managed Wetland In 

Maintained Lawn 

Greenspace 

279 Plantation 68 

Mixed Scrub/Shrub 

Wetlands (Coniferous 

Dom.) 

830  
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Wetlands 
Area 

(acres) Forest 
Area 

(acres) Endangered Species 
Area 

(acres) 

Mixed Scrub/Shrub 

Wetlands (Deciduous 

Dom.) 

971 

Mixed Wooded Wetlands 

(Coniferous Dom.) 
9,998 

Mixed Wooded Wetlands 

(Deciduous Dom.) 
9,560 

Phragmites Dominate 

Coastal Wetlands 
1,369 

Phragmites Dominate 

Interior Wetlands 
718 

Phragmites Dominate 

Urban Area 
3 

Saline Marsh (High 

Marsh) 
1,443 

Saline Marsh (Low 

Marsh) 
38,646 

Vegetated Dune 

Communities 
1,060 

Wetland Rights-Of-Way 244 

Source: NJDEP 2015; NJDEP 2012 
Note: An additional 4,886 acres of land didn’t have a joinable ID number for the Landscape Project data. This could be a miscellaneous 
potential habitat for endangered species.  
 

According to the Landscape Project data, Cape May County contains potential habitats for 50 endangered 

species from multiple taxonomic classes, including Amphibia, Aves, Insect, and Reptilia.  Habitats for 45 of 

these species are located within the 1-percent annual chance floodplain.  These species include, the piping 

plover, the bald eagle, the black skimmer, and the eastern tiger salamander. 
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Figure 5.4.3-2.  Wetlands in Cape May County 

 
Source: NJDEP 2015 
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Extent 

The extent of coastal flooding due to coastal storms (hurricanes, tropical storms and Nor’Easters) is 

determined by three factors: 1) the nature of the storm with respect to intensity, duration, and path; 2) 

astronomical tide conditions at the time the storm surge wave reaches the shore; and 3) the physical geometry 

and bathymetry of a particular area, which affects the time and passage of the surge wave. 

The NWS uses coastal flood watches, warnings and advisories to ensure that people know what to expect in 

the coming hours and days.  Advisories are issued when minor tidal flooding is expected.  Minor tidal flooding 

often results in some road closures and the usually the most vulnerable roadways will flood.  Coastal flood 

watches are issued to inform the public and cooperating agencies that coastal flooding is possible 

approximately 12 to 36 hours after issuance time.  They are issued when flooding with significant impact is 

possible.  Coastal flood warnings are issued to warn the public and cooperating agencies that coastal flooding, 

posing a serious threat to life and property, is occurring, imminent, or highly likely to occur within the next 12 

hours (NWS 2015). 

Additionally, coastal flooding levels, categorized as minor, moderate, or major, are calculated based on the 

amount of water as it rises above the normal tide in a particular area.  Minor flooding represents nuisance 

coastal flooding of locations adjacent to the shoreline.  Minor beach erosion can be expected.  Minor coastal 

flooding is not expected to close roads or do any major structural damage to homes and other buildings.  

Moderate coastal flooding is when more substantial coastal flooding occurs, threatening life and property.  

Some roads will likely become impassable and moderate beach erosion will occur.  Some homes, businesses 

and other facilities will experience damage.  Major coastal flooding represents a serious threat to both life and 

property.  Many roads will likely become flooded and numerous homes and businesses along the coast will 

receive major damage.  Major beach erosion is also expected (NWS 2015).  For details regarding the specific 

water levels for each type of coastal flooding in Cape May County, refer to the previous section "Historic Tide 

References".   

As stated by the NWS, other important factors affecting the local severity, extent, and duration of coastal 

flooding include: (1) the various tidal cycles, (2) the persistence and behavior of the storm generating the 

flooding, (3) the topography, shoreline orientation, and bathymetry of the area, (4) the river stage or stream 

runoff in estuaries, and (5) the presence or absence of offshore reefs or other barriers. Coastal flooding 

intensities range from minor tidal overflow with little or no damage to a combination of the aforementioned 

causative factors resulting in extensive inundation and beach erosion (NWS 2015). 

In the case of riverine flood hazard, 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.  The size of rivers and streams in an area and infiltration rates are 

significant factors.  When it rains, soil acts as a sponge. When the land is saturated or frozen, infiltration rates 

decrease and any more water that accumulates must flow as runoff (Harris 2001). 
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The frequency and severity of flooding are measured using a discharge probability, which is the probability 

that a certain river discharge (flow) level will be equaled or exceeded in a given year. Flood studies use 

historical records to determine the probability of occurrence for the different discharge levels. The flood 

frequency equals 100 divided by the discharge probability. For example, the 100-year discharge has a 1% 

chance of being equaled or exceeded in any given year. The “annual flood” is the greatest flood event expected 

to occur in a typical year. These measurements reflect statistical averages only; it is possible for two or more 

floods with a 100-year or higher recurrence interval to occur in a short time period. The same flood can have 

different recurrence intervals at different points on a river. 

Previous Occurrences and Losses 

Many sources provided flooding information regarding previous occurrences and losses associated with 

flooding (riverine, stormwater, and coastal) events throughout Cape May County. With so many sources 

reviewed for the purpose of this Hazard Mitigation Plan (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 2016, FEMA issued a disaster (DR) or emergency (EM) declaration for the State of New 

Jersey for eight tropical cyclone-related events, classified as one or a combination of the following disaster 

types: one or a combination of the following disaster types: hurricane, tropical storm, severe storms, flooding, 

and  tropical depression.  Of those events, Cape May County has been included in four hurricane and tropical 

storm-related declarations (EM and DR) (FEMA 2016).  Table 5.4.3-4 lists FEMA DR and EM declarations 

for the County. 

Table 5.4.3-4.  Hurricane and Tropical Storm-Related FEMA DR and EM Declarations for Cape May 

County 

FEMA 
Declaration 

Number Date(s) of Event Event Type Location 

DR-749 
September 27, 

1985 
Hurricane Gloria 

Atlantic, Cape May, Cumberland, and 

Monmouth 

DR-1867 
November 11-19, 

2009 

Severe Storms and Flooding 

Associated with Tropical 

Depression Ida and a Nor'Easter 

Atlantic, Cape May and Ocean 

DR-4021 
August 26 – 

September 5, 2011 
Hurricane Irene 

Twenty-one Counties in New Jersey including 

Cape May County 

DR-4086 
October 26 – 

November 8, 2012 
Hurricane Sandy 

Twenty-one Counties in New Jersey including 

Cape May County 

DR-4264 
January 22-24, 

2016 

Severe Winter Storm and 

Snowstorm 

(flooding in Cape May County) 

Atlantic, Bergen, Burlington, Camden, Cape 

May, Cumberland, Essex, Hudson, 

Hunterdon, Mercer, Middlesex, Monmouth, 

Morris, Ocean, Somerset, Union and Warren 

Source: FEMA 2016 

For this 2016 Plan update, flood events were summarized from 2009 to 2016.  Known flood events, including 

FEMA disaster declarations, which have impacted Cape May County during this time frame are identified in 

Appendix G.  For information regarding flood events prior to 2009, refer to the 2010 Cape May County HMP.  

For detailed information on damages and impacts to each municipality, refer to Section 9 (jurisdictional 

annexes). 
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Probability of Future Occurrences 

Given the history of flood events that have impacted Cape May 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 the County will continue to experience direct and indirect impacts of 

flooding events annually that may induce secondary hazards such as coastal erosion, storm surge in coastal 

areas, infrastructure deterioration or failure, utility failures, power outages, water quality and supply concerns, 

and transportation delays, accidents and inconveniences.   

In order to determine the recurrence interval and the average annual number of events, data from 1950 to 2015 

was looked at using the NOAA National Climatic Data Center (NCDC) Storm Events Database to calculate 

these statistics for Cape May County.  Based on this data, the County has experienced a total of 138 flooding 

events.  The table below shows these statistics, as well as the annual average number of events and the 

estimated percent chance of the event occurring in a given year (NOAA-NCDC 2015). 

Table 5.4.3-5.  Probability of Future Occurrences 

Event Type 

Number of 
Incidents 

(1950 to 2015) 
Rate of 

Occurrence 

Recurrence 
Interval 

(in years) 

Probability of 
Event Occurring in 

Any Given Year 

% Chance of 
Occurrence in 

Any Given 
Year 

Coastal Flooding 86 1.32 0.77 1.30 130.3% 

Flash Flood 12 0.18 5.50 0.18 18.2% 

Flood 40 0.62 1.65 0.61 60.6% 

Total 138 2.12 0.48 2.09 209.1% 

Source: NOAA-NCDC 2015 

In Section 5.3, the identified hazards of concern for Cape May 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 25 years, as presented in Table 5.3-3). 

Climate Change Impacts 

The climate of New Jersey is already changing and will continue to change over the course of this century.  

Since 1900, temperatures in the northeastern U.S. have increased an average of 1.5°F.  The majority of this 

warming has occurred since 1970.  From 1970 to 2010, average temperatures in New Jersey have increased 

1.2°F (ONJSC 2013).  In terms of winter temperatures, the northeastern U.S. has seen an increase in the 

average temperature by 4°F since 1970 (Northeast Climate Impacts Assessment [NECIA] 2007).   

In addition to the effect of increased temperatures, precipitation is expected to increase over the next several 

decades.  Average annual precipitation is projected to increase in the region by 0-10% by the 2020s and 5-10% 

by the 2050s.  Most of the additional precipitation is expected to come during the winter months (New York 

City Panel on Climate Change [NPCC] 2013).  Although precipitation is expected to increase, extreme 

precipitation is the most likely concern for New Jersey.  Extreme precipitation has the potential to cause 

significant flooding and in the winter produce heavy snowfall.  While exact projections are not available, it is 

estimated that the New York City region will see an increase of 10% to 25% of the frequency of intense 

precipitation events (Sustainable Jersey Climate Change Adaptation Task Force 2013). 

Precipitation during 2012 was slightly below normal, averaging 43.21 inches statewide.  It ranked as the eighth 

driest calendar year of the past 30 years.  The central coastal area of New Jersey was wettest in 2012, with 
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several stations in Ocean and Burlington Counties receiving more than 53 inches.  Over the long term, there 

has been an upward trend in annual precipitation in New Jersey.  Since 1895, annual precipitation has 

increased at a rate of 4.1 inches per century.  Heavy precipitation events have increased in the past 20 years 

and it is expected that this trend may continue (Rutgers Climate Institute 2013).   

Climate change is anticipated to exacerbate flooding events in the future.  It is predicted that New Jersey and 

Cape May County will experience an increase in frequency of precipitation-producing events which could lead 

to an increase in flooding events.  More intense, frequent flooding could lead to significant habitat loss for 

wildlife.  Salt marshes and estuaries that serve as critical feeding grounds for birds and waterfowl, and as 

nursery habitats for commercial fish, could be lost (State of New Jersey 2010).  Climate change may also lead 

to sea level rise which will lead to more frequent and extensive flooding (NJDEP 2013).  

5.4.3.2 Vulnerability Assessment 

To understand risk, a community must evaluate what assets are exposed and vulnerable to the identified 

hazard.  For the flood hazard, the 1-percent and 0.2-percent annual chance flood event boundaries are the 

identified hazard areas (Figure 5.4.3-1).  The following text evaluates and estimates the potential impact of 

flooding for Cape May County including:  

 Overview of vulnerability 

 Data and methodology used for the evaluation 

 Impacts on:  (1) life, health and safety of residents, (2) general building stock, (3) critical facilities, (4) 

economy, (5) environment and (6) future growth and development 

 Effect of climate change on vulnerability 

 Change in vulnerability compared to that presented in the 2010 Cape May County Hazard Mitigation 

Plan  

 Further data collections that will assist understanding this hazard over time 

Overview of Vulnerability 

Flooding is a significant concern for Cape May County; greater than 50-percent of the County is located in a 

FEMA-delineated floodplain.  To assess vulnerability, exposure to the 1- and 0.2-percent annual chance flood 

events was examined and potential losses were calculated for 1- percent annual chance flood event.  The flood 

hazard exposure and loss estimate analysis is presented below.   

Coastal Flood Exposure and Vulnerability Index 

The New Jersey Coastal Management Program has developed a Coastal Vulnerability Index (CVI) which helps 

coastal communities assess their vulnerability to coastal hazards.  The CVI was developed by compositing six 

geospatial indicators: coastal geomorphology, slope, soil drainage, flood prone areas (FEMA), storm surge 

(SLOSH), and sea level rise. The dataset contains four scenarios, current conditions (as of 2014), projected 

CVI for 2030, projected CVI for 2050, and projected CVI for 2100. 

Rutgers University has developed a Coastal Flood Exposure (CFE) assessment which applies data according to 

a defined protocol to rank areas along the New Jersey coast as having high, moderate or extreme vulnerability 

to coastal flooding under current and projected conditions. The areas exposed to flooding on a more frequent 

basis were given a higher ranking.  Extreme exposure areas are those that are exposed to relatively frequent 

flooding and include those areas subject to the most powerful wave impacts.  The dataset contains three 

scenarios, current conditions, projected CFE for 2050, and projected CFE for 2100; the latter two scenarios 

take into account projected sea-level rise scenarios.  
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Coastal Flood Exposure 

This figure below shows the current ranking of coastal flooding exposure for the coastal areas of Cape May 

County.  All municipalities bordered by Delaware Bay and the Atlantic Ocean have a high to extreme 

exposure, with areas of moderate exposure more inland from the bodies of water (NJADAPT 2015). 

Figure 5.4.3-3.  Coastal Flood Exposure in Cape May County 

 
Source: NJADAPT 2015 

Coastal Vulnerability Index (CVI) 

Figure 5.4.3-4 illustrates areas vulnerable to coastal flooding in Cape May County.  The entire county is 

vulnerable to coastal hazards, with the communities along the Atlantic Ocean and Delaware Bay having the 

greatest vulnerability to coastal flooding, while the central portion of the County is classified lower on the 

vulnerability index (NJADAPT 2015).  
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Figure 5.4.3-4.  Coastal Vulnerability Index in Cape May County 

 
Source: NJADAPT 2014  
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Data and Methodology 

The 1- and 0.2-percent annual chance flood events were examined to evaluate the County’s risk to the flood 

hazard.  These flood events are generally those considered by planners and evaluated under federal programs 

such as the NFIP.  The risk and vulnerability assessment was completed using FEMA preliminary DFIRM data 

released in January 2015. 

To estimate potential losses, the Hazards U.S. Multi-Hazard (HAZUS-MH) flood model was used.  A 1-

percent annual chance flood depth grid was generated by NJDEP in October 2013 and was generated using the 

best available data.  There are additional flood hazard areas in the County that were not included in this 

NJDEP depth grid as depicted on the preliminary DFIRM.  Flood depths were generated in these areas using 

the HAZUS-MH Enhanced Quick Look tool and the 1/3 arc-second Digital Elevation Map (DEM) model 

provided by the U.S. Geological Survey (USGS).  The two depth grids were combined and integrated into 

HAZUS-MH 3.0 to estimate potential losses using the custom updated general building stock data and critical 

facilities.  The HAZUS-MH 3.0 model also estimated displaced households and sheltering needs, and 

estimated debris as a result of the 1-percent annual chance flood event using dasymetric Census Block data. 

Refer to Section 5.1 for additional details on the methodology. 

Impact on Life, Health and Safety 

The impact of the hydrologic hazards 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 the hazard areas that could be impacted should an 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 the cascading impacts 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).   

Cascading impacts may also include exposure to pathogens such as mold.  After flood events, excess moisture 

and standing water contribute to the growth of mold in buildings.  Mold may present a health risk to building 

occupants, especially those with already compromised immune systems such as infants, children, the elderly 

and pregnant women.  The degree of impact will vary and is not strictly measurable. Molds can grow in as 

short a period as 24 to 48 hours in wet and damaged areas of buildings that have not been properly cleaned. 

Very small mold spores can easily be inhaled, creating the potential for allergic reactions, asthma episodes, and 

other respiratory problems. Buildings should be properly cleaned and dried out to safely prevent mold growth 

(CDC, 2015). 

Molds and mildews are not the only public health risk associated with flooding. Floodwaters can be 

contaminated by pollutants such as sewage, human and animal feces, pesticides, fertilizers, oil, asbestos, and 

rusting building materials. Common public health risks associated with flood events also include: 

 Unsafe food 

 Contaminated drinking and washing water and poor sanitation 

 Mosquitos and animals 

 Carbon monoxide poisoning 

 Secondary hazards associated with re-entering/cleaning flooded structures 

 Mental stress and fatigue 

 

Current loss estimation models such as HAZUS-MH are not equipped to measure public health impacts. The 

best level of mitigation for these impacts is to be aware that they can occur, educate the public on prevention, 

and be prepared to deal with these vulnerabilities in responding to flood events. 
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A spatial analysis was conducted to calculate the total land area located in the 1-percent and 0.2-percent annual 

chance flood zones using the preliminary DFIRM, as presented in Table 5.4.3-6.   

Table 5.4.3-6.  Total Land Area in the 1-Percent and 0.2-Percent Annual Chance Flood Zones (Acres) 

Municipality 
Total Area 

(acres) 

1% Flood Event Hazard Area 
0.2% Flood Event Hazard 

Area 

Area 
(acres) % of Total 

Area 
(acres) 

% of 
Total 

Avalon Borough 3,181 3,052 95.9% 3,137 98.6% 

Cape May City 1,845 1,232 66.8% 1,518 82.3% 

Cape May Point Borough 192 155 80.7% 179 93.2% 

Dennis Township 40,830 14,528 35.6% 16,258 39.8% 

Lower Township 19,852 9,853 49.6% 10,732 54.1% 

Middle Township 52,935 31,163 58.9% 35,634 67.3% 

North Wildwood City 1,593 1,467 92.1% 1,470 92.3% 

Ocean City 7,553 7,318 96.9% 7,505 99.4% 

Sea Isle City 1,762 1,715 97.3% 1,741 98.8% 

Stone Harbor Borough 1,480 1,278 86.4% 1,364 92.2% 

Upper Township 43,785 19,710 45.0% 20,767 47.4% 

West Cape May Borough 757 422 55.7% 519 68.6% 

West Wildwood Borough 233 233 100.0% 233 100.0% 

Wildwood City 1,058 1,046 98.9% 1,053 99.5% 

Wildwood Crest Borough 948 787 83.0% 948 100.0% 

Woodbine Borough 5,122 129 2.5% 129 2.5% 

Cape May County (Total) 183,127 94,088 51.4% 103,187 56.3% 

Source:  FEMA 2015 
Note: The area presented includes the area of inland waterways 

To estimate the population exposed to the 1- and 0.2-percent annual chance flood events, the floodplain 

boundaries were overlaid upon the 2010 Census population data in GIS (U.S. Census 2010).  The 2010 Census 

blocks with their centroid in the flood boundaries were used to calculate the estimated population exposed to 

this hazard.  Census blocks do not follow the boundaries of the floodplain.  As such, using the centroid or 

intersection of the Census blocks within these zones can grossly over- or under-estimate the population 

exposed.  The limitations of these analyses are recognized; therefore, these results should only be used to 

provide a general estimate.   

The calculation of the 0.2-percent annual chance flood event results is cumulative in nature, as the population 

exposed to the 1-percent flood event will also be exposed to the 0.2-percent annual chance flood event.  Using 

this approach, it was estimated that 39,623 people are exposed to the 1-percent annual chance event and 47,179 

people are exposed to the 0.2-percent annual chance flood event. Refer to Table 5.4.3-7 for results by 

municipality.   
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Table 5.4.3-7.  Estimated Population Exposed to the Flood Hazard  

 
Municipality 

 
Total 

Population 

1-Percent Annual Chance Event (SFHA) 
0.2-Percent Annual Chance 

Event 

Total 
Number 

(V and A Zone) % of Total 
Number in 
the V Zone 

% of 
Total 

Number in 
the A Zone % of Total 

Total 
Number % of Total 

Avalon Borough 1,334 1,257 94.2% 2 <1% 1,255 94.1% 1,329 99.6% 

Cape May City 3,607 1,333 37.0% 5 <1% 1,328 36.8% 2,548 70.6% 

Cape May Point Borough 291 256 88.0% 0 0% 256 88.0% 288 99.0% 

Dennis Township 6,467 711 11.0% 0 0% 711 11.0% 1,339 20.7% 

Lower Township 22,866 3,489 15.3% 62 <1% 3,427 15.0% 5,113 22.4% 

Middle Township 18,911 4,222 22.3% 0 0% 4,222 22.3% 5,908 31.2% 

North Wildwood City 4,041 4,041 100% 20 <1% 4,021 99.5% 4,041 100.0% 

Ocean City 11,701 10,824 92.5% 47 <1% 10,777 92.1% 11,695 99.9% 

Sea Isle City 2,114 2,073 98.1% 86 4.1% 1,987 94.0% 2,110 99.8% 

Stone Harbor Borough 866 763 88.1% 4 <1% 759 87.6% 862 99.5% 

Upper Township 12,373 1,917 15.5% 24 <1% 1,893 15.3% 2,146 17.3% 

West Cape May Borough 1,024 393 38.4% 0 0% 393 38.4% 624 60.9% 

West Wildwood Borough 603 603 100% 0 0% 603 100% 603 100% 

Wildwood City 5,325 5,303 99.6% 0 0% 5,303 99.6% 5,303 99.6% 

Wildwood Crest Borough 3,270 2,438 74.6% 0 0% 2,438 74.6% 3,270 100% 

Woodbine Borough 2,472 0 0% 0 0% 0 0% 0 0% 

Cape May County (Total) 97,265 39,623 40.7% 250 <1% 39,373 40.5% 47,179 48.5% 

Sources:  U.S. Census 2010; FEMA, 2015 
Note:  SFHA = Special Flood Hazard Area is the 1-percent chance event. 
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The table above shows that approximately 40.7-percent of the total County population is exposed to the 1-

percent annual chance flood event and that approximately 48.5-percent of the total County population is 

exposed to the 0.2-percent annual chance flood event.  North Wildwood and West Wildwood have the greatest 

population located in the floodplain; 100% of each municipality’s population is exposed to the 1-percent and 

0.2-percent annual chance events, respectively.  For this project, the potential population exposed is used as a 

guide for planning purposes.   

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 to due isolation during a flood event and they may have more difficulty 

evacuating.  Special consideration should be taken when planning for disaster preparation, response, and 

recovery for these vulnerable groups. 

Using 2010 U.S. Census data, HAZUS-MH 3.0 estimates the potential sheltering needs as a result of a 1-

percent chance flood event.  For the 1-percent flood event, HAZUS-MH 3.0 estimates 36,169 households will 

be displaced; and of those households, estimates 25,349 people will seek temporary shelter in public shelters.  

The estimated number of people seeking shelter is generally less than the total number displaced because those 

displaced persons using shelters will most likely be individuals with lower incomes and those who do not have 

family/friends within the immediate area.  These statistics, by municipality, are presented in Table 5.4.3-8.  

HAZUS-MH 3.0 is unable to take into account nonpermanent residents of the County, as well as those that are 

vacationing throughout the year.   Depending on the time of year, especially during the summer months, the 

total number of people requiring shelter can be much greater than estimated.   

Table 5.4.3-8.  Estimated Population Displaced or Seeking Short-Term Shelter from the 1-Percent 

Annual Chance Flood Event 

Municipality 
U.S. Census 2010 

Population 

1-Percent Annual Chance Event 

Displaced Households 
Persons Seeking Short-Term 

Sheltering 

Avalon Borough 1,334 1,248 543 

Cape May City 3,607 1,349 922 

Cape May Point Borough 291 212 71 

Dennis Township 6,467 301 186 

Lower Township 22,866 2,689 1,578 

Middle Township 18,911 2,487 1,896 

North Wildwood City 4,041 4,013 3,141 

Ocean City 11,701 10,917 7,667 

Sea Isle City 2,114 2,039 1,292 

Stone Harbor Borough 866 751 334 

Upper Township 12,373 1,065 691 

West Cape May Borough 1,024 394 169 

West Wildwood Borough 603 601 397 

Wildwood City 5,325 5,298 4,395 

Wildwood Crest Borough 3,270 2,774 2,061 

Woodbine Borough 2,472 31 6 
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Table 5.4.3-8.  Estimated Population Displaced or Seeking Short-Term Shelter from the 1-Percent 

Annual Chance Flood Event 

Municipality 
U.S. Census 2010 

Population 

1-Percent Annual Chance Event 

Displaced Households 
Persons Seeking Short-Term 

Sheltering 

Cape May County (Total) 97,265 36,169 25,349 

Source:  HAZUS-MH 3.0 

 

The total number of injuries and casualties resulting from 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.  Warning time for flash flooding is often limited. Flash flood 

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 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 to the flood hazard includes those buildings located in the FEMA-designated flood 

zone.  Potential damage is the modeled loss that could occur to the exposed inventory, including structural and 

content value. 

To provide a general estimate of the structural/content replacement value exposure, the 1- and 0.2-percent 

preliminary DFIRM flood boundaries were overlaid upon the County’s updated building stock inventory at the 

structure level.  The building footprints with their centroid in the flood boundary were totaled for each 

municipality. Table 5.4.3-9 summarizes these results.  In summary, there are 382 buildings located in the V-

zone of the 1-percent annual chance flood boundary with an estimated $357 million of building/contents 

exposed (based on replacement cost value). Additionally, there are 46,245 buildings located in the A-zone of 

the 1-percent annual chance flood boundary with an estimated $32.6 billion.  In total, this represents 

approximately 47% of the County’s total general building stock inventory (approximately $32.9 billion) 

located in the FEMA 1-percent annual chance floodplain (V- and A –zones). 

There are 54,665 buildings located in the 0.2-percent annual chance flood boundary with approximately $39 

billion of building/contents exposed. This represents approximately 55.7% of the County’s total general 

building stock inventory.    
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Table 5.4.3-9.  Estimated General Building Stock Exposure to the 1- Percent Annual Chance Flood Event – All Occupancies 

Municipality 
Total # 

Buildings 

Total RCV 
(Structure and 

Contents) 

Total (All Occupancies) 

V-Zone A-Zone 

# 
Buildings 

% 
Total 

Total RCV 
(Structure 

and Contents 
% 

Total 
# 

Buildings % Total 

Total RCV 
(Structure and 

Contents % Total 

Avalon Borough 5,638 $4,356,689,569 4 <1% $2,650,825  <1% 5,073 90.0% $3,793,275,002  87.1% 

Cape May City 3,841 $3,632,761,948 9 <1% $18,896,894  <1% 2,008 52.3% $1,854,698,084  51.1% 

Cape May Point Borough 771 $430,491,384 2 <1% $1,289,864  <1% 577 74.8% $329,735,497  76.6% 

Dennis Township 5,399 $8,441,112,842 0 0% $0  0% 52 1.0% $43,041,552  <1% 

Lower Township 16,092 $8,900,817,333 97 <1% $65,894,905  <1% 2,511 15.6% $1,363,445,066  15.3% 

Middle Township 18,277 $9,811,565,458 76 <1% $32,320,490  <1% 2,861 15.7% $1,056,367,754  10.8% 

North Wildwood City 4,933 $3,628,478,725 54 1.1% $68,993,681  1.9% 4,868 98.7% $3,520,211,180  97.0% 

Ocean City 13,420 $10,266,944,384 4 <1% $2,256,117  <1% 12,113 90.3% $8,928,055,369  87.0% 

Sea Isle City 4,092 $3,541,474,565 10 <1% $14,313,084  <1% 3,850 94.1% $3,328,271,105  94.0% 

Stone Harbor Borough 3,385 $2,018,537,786 8 <1% $6,721,317  <1% 2,596 76.7% $1,529,224,003  75.8% 

Upper Township 8,064 $5,687,095,330 7 <1% $5,100,745  <1% 837 10.4% $457,353,716  8.0% 

West Cape May Borough 1,624 $802,060,161 0 0% $0  0% 574 35.3% $281,913,176  35.1% 

West Wildwood Borough 879 $393,019,604 0 0% $0  0% 878 99.9% $390,167,036  99.3% 

Wildwood City 4,202 $3,814,321,614 110 2.6% $137,819,150  3.6% 4,092 97.4% $3,676,502,464  96.4% 

Wildwood Crest Borough 4,209 $3,148,190,196 1 <1% $688,934  <1% 3,355 79.7% $2,035,814,171  64.7% 

Woodbine Borough 1,884 $1,176,480,160 0 0% $0  0% 0 0% $0  0% 

Cape May County (Total) 96,710 $70,050,041,059 382 <1% $356,946,004  <1% 46,245 47.8% $32,588,075,176  46.5% 

Source:  Cape May County, FEMA 2015 
Note: SFHA = Special Flood Hazard Area; # = Number; % = Percent; RCV = Replacement Cost Value 
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Table 5.4.3-10.  Estimated General Building Stock Exposure to the 0.2-Percent Annual Chance Flood 

Event – All Occupancies 

Municipality 
Total # 

Buildings 

Total 
Replacement 

Cost Value 

Total (All Occupancies) 

0.2-Percent 

# Buildings 
% 

Total 

Total RCV 
(Structure and 

Contents 
% 

Total 

Avalon Borough 5,638 $4,356,689,569 5,583 99.0% $4,282,423,408  98.3% 

Cape May City 3,841 $3,632,761,948 2,706 70.5% $2,449,295,868  67.4% 

Cape May Point Borough 771 $430,491,384 711 92.2% $396,977,285  92.2% 

Dennis Township 5,399 $8,441,112,842 158 2.9% $113,908,364  1.3% 

Lower Township 16,092 $8,900,817,333 4,009 24.9% $2,132,282,440  24.0% 

Middle Township 18,277 $9,811,565,458 4,582 25.1% $1,887,947,322  19.2% 

North Wildwood City 4,933 $3,628,478,725 4,926 99.9% $3,594,661,920  99.1% 

Ocean City 13,420 $10,266,944,384 13,418 99.9% $10,248,132,244  99.8% 

Sea Isle City 4,092 $3,541,474,565 4,060 99.2% $3,523,863,047  99.5% 

Stone Harbor Borough 3,385 $2,018,537,786 3,266 96.5% $1,932,207,527  95.7% 

Upper Township 8,064 $5,687,095,330 1,062 13.2% $623,672,352  11.0% 

West Cape May Borough 1,624 $802,060,161 894 55.0% $451,801,554  56.3% 

West Wildwood Borough 879 $393,019,604 879 100% $393,019,604  100% 

Wildwood City 4,202 $3,814,321,614 4,202 100% $3,814,321,614  100% 

Wildwood Crest Borough 4,209 $3,148,190,196 4,209 100% $3,148,190,196  100% 

Woodbine Borough 1,884 $1,176,480,160 0 0% $0  0% 

Cape May County (Total) 96,710 $70,050,041,059 54,665 56.5% $38,992,704,745  55.7% 

Source:  Cape May County, FEMA 2015 
Note: # = Number; % = Percent; RCV = Replacement Cost Value 
Totals for 0.2-percent flood are cumulative of the 1-percent 
 

The potential damage estimated by HAZUS-MH to the general building stock inventory associated with the 1-

percent annual chance flood is approximately $5 billion or 7.1-percent of the total building stock replacement 

cost value. The potential damage estimated by HAZUS-MH to the residential general building stock inventory 

associated with the 1-percent annual chance flood is approximately $3.8 billion or 5.4-percent of the total 

building stock replacement cost value.  
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Table 5.4.3-11.  Estimated General Building Stock Potential Loss to the 1-Percent Annual Chance Flood Event  

Municipality 

Total 
Replacement 

Cost Value 

1% Annual Chance Event  

All Occupancies Residential Commercial 
Industrial, Religious, 

Education and Government 

Estimated Loss  
% of 
Total Estimated Loss  

% of 
Total Estimated Loss  

% of 
Total Estimated Loss  

% of 
Total 

Avalon Borough $4,356,689,569 $476,619,406  10.9% $416,053,373  9.5% $43,696,357  1.0% $16,869,676  <1% 

Cape May City $3,632,761,948 $249,593,463  6.9% $182,978,801  5.0% $39,513,307  1.1% $27,101,355  <1% 

Cape May Point Borough $430,491,384 $47,097,374  10.9% $38,128,702  8.9% $1,779  <1% $8,966,893  2.1% 

Dennis Township $8,441,112,842 $3,070,543  <1% $1,593,399  <1% $526,858  <1% $950,286  <1% 

Lower Township $8,900,817,333 $200,068,767  2.2% $132,884,328  1.5% $65,858,724  0.7% $1,325,715  <1% 

Middle Township $9,811,565,458 $151,895,988  1.5% $128,296,779  1.3% $20,561,815  0.2% $3,037,394  <1% 

North Wildwood City $3,628,478,725 $672,578,362  18.5% $461,091,646  12.7% $171,953,836  4.7% $39,532,880  1.1% 

Ocean City $10,266,944,384 $1,369,135,100  13.3% $1,085,906,414  10.6% $181,231,926  1.8% $101,996,760  1.0% 

Sea Isle City $3,541,474,565 $521,051,085  14.7% $455,803,502  12.9% $49,101,355  1.4% $16,146,228  <1% 

Stone Harbor Borough $2,018,537,786 $199,456,052  9.9% $164,234,584  8.1% $29,236,244  1.4% $5,985,224  <1% 

Upper Township $5,687,095,330 $78,599,433  1.4% $56,077,283  1.0% $20,938,303  <1% $1,583,847  <1% 

West Cape May Borough $802,060,161 $36,301,713  4.5% $26,901,179  3.4% $8,161,905  1.0% $1,238,629  <1% 

West Wildwood Borough $393,019,604 $122,338,256  31.1% $111,786,624  28.4% $7,202,613  1.8% $3,349,019  <1% 

Wildwood City $3,814,321,614 $658,897,130  17.3% $312,427,900  8.2% $249,959,868  6.6% $96,509,362  2.5% 

Wildwood Crest Borough $3,148,190,196 $218,605,150  6.9% $199,835,971  6.3% $13,932,399  <1% $4,836,780  <1% 

Woodbine Borough $1,176,480,160 $0  0% $0  0% $0  0% $0  0% 

Cape May County (Total) $70,050,041,059 $5,005,307,821  7.1% $3,774,000,485  5.4% $901,877,287  1.3% $329,430,049  <1% 

Source:  HAZUS-MH 3.0; Cape May County 
Note: % = Percent. 
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NFIP Statistics 

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 5.4.3-14 summarizes the NFIP policies, claims and repetitive loss statistics for Cape May County. 

According to FEMA, Table 5.4.3-12 and Table 5.4.3-13 summarize the occupancy classes of the repetitive 

loss and severe repetitive loss properties in Cape May County. The majority of the repetitive loss occupancy 

class is single family residences (58.5%).  The majority of severe repetitive loss occupancy class is also single 

family residences (49.2%) (FEMA Region 2, 2015). This information is current as of July 31, 2015. 

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 5.4.3-12.  Occupancy Class of Repetitive Loss Structures in Cape May County  

Occupancy Class 

Total Number of 
Repetitive Loss 

Properties 

Total Number of Severe 
Repetitive Loss 

Properties 
Total 

(RL + SRL) 

Single Family 533 164 697 

Condo 17 22 39 

2-4 Family 253 82 335 

Other Residential 32 23 55 

Non-Residential 76 42 118 

Cape May County 911 333 1,244 

Source:  FEMA Region 2 2015 
Note (1): Policies, claims, repetitive loss and severe repetitive loss statistics provided by FEMA Region 2, and are current as of 
 July 31, 2015. 
 The total number of repetitive loss properties does not include severe repetitive loss properties.   
RL Repetitive Loss 
SRL Severe Repetitive Loss 
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Table 5.4.3-13.  Occupancy Class of Repetitive Loss Structures in Cape May County, by Municipality 

Municipality 

Repetitive Loss Properties Severe Repetitive Loss Properties 

2-4 
Family 

Assumed 
Condo 

Non 
Residential 

Other 
Residential 

Single 
Family 

2-4 
Family 

Assumed 
Condo 

Non 
Residential 

Other 
Residential 

Single 
Family 

Avalon Borough 12 2 8 0 59 5 1 5 3 14 

Cape May City 1 0 0 0 6 0 0 0 0 0 

Cape May Point Borough 11 3 4 5 56 1 0 7 0 2 

Dennis Township 0 0 0 0 0 0 0 0 0 0 

Lower Township 0 0 0 0 2 0 0 2 0 0 

Middle Township 0 1 0 0 17 0 0 0 0 6 

North Wildwood City 30 1 9 1 40 17 2 7 4 30 

Ocean City 90 4 20 10 144 9 12 6 7 26 

Sea Isle City 62 1 9 6 35 15 5 7 8 12 

Stone Harbor Borough 7 0 11 3 39 11 2 6 1 10 

Upper Township 2 0 3 0 12 0 0 0 0 2 

West Cape May Borough 1 0 0 0 3 0 0 0 0 0 

West Wildwood Borough 15 0 1 0 65 12 0 0 0 48 

Wildwood City 19 5 9 7 47 12 0 2 0 14 

Wildwood Crest Borough 3 0 2 0 8 0 0 0 0 0 

Woodbine Borough 0 0 0 0 0 0 0 0 0 0 

Cape May County (Total) 253 17 76 32 533 82 22 42 23 164 

Source:  FEMA, 2015 
Note (1): Policies, claims, repetitive loss and severe repetitive loss statistics provided by FEMA Region 2, and are current as of July 31, 2015. 
Note (2): The statistics were summarized using the Community Name provided by FEMA Region 2. 
Note (3): The total number of repetitive loss properties does not include severe repetitive loss properties.   
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Table 5.4.3-14.  NFIP Policies, Claims and Repetitive Loss Statistics 

Municipality 
# Policies 

(1) 
# Claims 

(Losses) (1) 
Total Loss 

Payments (2) 

# Rep. 
Loss Prop. 

(1) 

# Severe Rep. 
Loss Prop. 

(1) 

# Policies in the 
1% Flood Boundary 

(3) 

Avalon Borough 4,167 1,715 $24,117,661 81 28 3,827 

Cape May City 1,932 1,094 $9,819,999 7 0 1,197 

Cape May Point Borough 441 97 $998,115 79 10 341 

Dennis Township 79 9 $897,289 0 0 33 

Lower Township 1,603 179 $3,411,776 2 2 841 

Middle Township 1,138 738 $9,032,750 18 6 771 

North Wildwood City 3,028 2,801 $34,142,694 81 60 3,020 

Ocean City 10,917 7,660 $175,834,476 268 60 10,061 

Sea Isle City 3,526 2,231 $33,211,835 113 47 3,302 

Stone Harbor Borough 2,174 1,127 $19,765,555 60 30 1,730 

Upper Township 519 354 $8,712,666 17 2 337 

West Cape May Borough 324 94 $399,868 4 0 206 

West Wildwood Borough 486 1,867 $23,486,641 81 60 486 

Wildwood City 1,980 1,798 $27,184,695 87 28 1,974 

Wildwood Crest Borough 2,241 267 $3,058,098 13 0 1,805 

Woodbine Borough 6 0 $0 0 0 0 

Cape May County (Total) 34,561 22,031 $374,074,119 911 333 29,931 

Source:  FEMA Region 2, 2015 
 (1) Policies, claims, repetitive loss and severe repetitive loss statistics provided by FEMA Region 2, and are current as of July 31, 2015. 
 The total number of repetitive loss properties does not include severe repetitive loss properties.  The number of claims represents claims closed by 7/31/15. 
 (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. 
Notes: 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. 
 A zero percentage denotes less than 1/100th percentage and not zero damages or vulnerability as may be the case. 
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Figure 5.4.3-5.  NFIP Repetitive and Severe Repetitive Loss Areas in Cape May County 
 

 
Source: FEMA Region 2, 2015 
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Impact on Critical Facilities 

HAZUS-MH was used to estimate the potential loss to critical facilities exposed to the flood hazard. Using 

depth/damage function curves, HAZUS-MH estimates the percent of damage to critical facilities.  These 

results are considered sensitive and are not included in the public plan.  Table 5.4.3-15 and Table 5.4.3-16 

summarize the number of critical facilities located in the FEMA flood zones by type and by jurisdiction. 

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. 

Table 5.4.3-15.  Number of Critical Facilities Located in the 1-Percent Annual Chance Flood Zone 

Municipality 

Facility Types 
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Avalon Borough - 2 - 1 1 - - 1 5 - 1 1 1 1 - 12 - - 

Cape May City - 1 - - - - - - 3 - - 1 - - - 2 - - 

Cape May Point 

Borough 
- - - - - - 1 - - - 1 - - - - 1 - - 

Dennis Township - 3 - - - - - - 2 - - - - - - - - 1 

Lower Township - 1 - - - 1 - - 15 - - 1 - - 1 1 - 3 

Middle Township - 3 2 - - - - - 9 1 - 1 - - 1 3 1 3 

North Wildwood 

City 
- 5 1 1 1 - 1 - 4 - 1 1 1 2 1 2 - - 

Ocean City 1 1 - 1 1 - 4 - 6 - 1 3 1 3 7 4 1 - 

Sea Isle City - 2 - 1 1 - 1 1 5 1 1 2 1 2 - 2 - - 

Stone Harbor 

Borough 
- 2 - - - - - 1 2 - 1 1 1 1 - 1 - - 

Upper Township - 2 1 - - - 1 - 5 - - - - - - - - 4 

West Cape May 

Borough 
- - - - - - - - - - - - - - - - - - 

West Wildwood 

Borough 
- - - - - - 1 - 5 - 1 - 1 - - 1 - - 

Wildwood City - - - 1 - - 2 - 3 - 1 5 1 4 2 1 - - 

Wildwood Crest 

Borough 
- 4 - 1 - - 1 - 2 - - - 1 - - 1 - - 

Woodbine Borough - - - - - - - - - - - - - - - - - - 

Cape May County 

(Total) 
1 26 4 6 4 1 12 3 66 2 8 16 8 13 12 31 2 11 

Source: Cape May County 

Note: EMS – Emergency Medical Services 
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Table 5.4.3-16.  Number of Critical Facilities Located in the 0.2-Percent Annual Chance Flood Zone 

Municipality 

Facility Types 
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Avalon Borough - 2 - 1 1 - - 1 5 - 1 1 1 1 - 12 - - 

Cape May City - 1 - - - - 1 - 3 - - 3 1 - - 2 - - 

Cape May Point 

Borough 
- - - - - - 1 - - - 1 - - - - 1 - - 

Dennis Township - 3 - - - - - - 2 - - - - - - - - 1 

Lower Township - 1 - - - 1 - - 15 - - 3 - - 2 1 - 4 

Middle Township - 7 6 - - - 1 - 9 1 - 1 - 3 1 3 2 6 

North Wildwood 

City 
- 5 1 1 1 - 1 - 4 - 1 1 1 2 1 2 - - 

Ocean City 1 1 - 1 1 - 4 - 6 - 1 3 1 5 7 4 1 - 

Sea Isle City - 2 - 1 1 - 1 1 5 1 1 2 1 2 - 2 - - 

Stone Harbor 

Borough 
- 2 - 1 - - 1 1 2 - 1 2 1 1 - 1 - - 

Upper Township - 2 1 - - - 1 - 5 - - - - - - - - 4 

West Cape May 

Borough 
- - - - - - - - - - - - 1 - - - - - 

West Wildwood 

Borough 
- - - - - - 1 - 5 - 1 - 1 - - 1 - - 

Wildwood City - - - 1 - - 2 - 3 - 1 5 1 4 2 1 - - 

Wildwood Crest 

Borough 
- 7 - 1 - - 1 - 2 - 1 1 1 1 - 1 - - 

Woodbine Borough - - - - - - - - - - - - - - - - - - 

Cape May County 

(Total) 
1 33 8 7 4 1 15 3 66 2 9 22 10 19 13 31 3 15 

Source: Cape May County 

Note: Other – See Section 4 for facilities 

EMS – Emergency Medical Services  

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 Cape May 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.   

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).  In addition to travel along the roadways, public transit will be greatly impacted, causing problems 

for emergency responders.    
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Direct building losses are the estimated costs to repair or replace the damage caused to the building.  Refer to 

the ‘Impact on General Building Stock’ subsection which discusses these potential losses.  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-percent event.  

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 5.4.3-17 summarizes the debris 

HAZUS-MH 3.0 estimates for these events.  Please note this table only represents estimated debris generated 

by flooding and does not include additional potential damage and debris which may be generated with the 

presence of storm surge and/or wind. 

Table 5.4.3-17.  Estimated Debris Generated from the 1-Percent Flood Event 

Municipality 

1% Flood Event 

Total 
(tons) 

Finish 
(tons) 

Structure 
(tons) 

Foundation 
(tons) 

Avalon Borough 17,161 11,232 3,472 2,457 

Cape May City 7,401 5,326 1,266 810 

Cape May Point Borough 873 863 6 4 

Dennis Township 429 384 28 18 

Lower Township 5,920 3,425 1,422 1,073 

Middle Township 6,317 3,719 1,419 1,179 

North Wildwood City 22,734 17,611 3,206 1,917 

Ocean City 41,039 31,677 5,665 3,698 

Sea Isle City 16,499 12,954 2,114 1,432 

Stone Harbor Borough 15,792 6,946 5,198 3,647 

Upper Township 4,851 2,178 1,629 1,044 

West Cape May Borough 1,419 1,074 211 133 

West Wildwood Borough 4,428 4,084 204 141 

Wildwood City 11,220 10,907 194 119 

Wildwood Crest Borough 2,703 2,648 32 22 

Woodbine Borough 9 9 0 0 

Cape May County (Total) 158,795 115,037 26,065 17,693 

Source: HAZUS-MH 3.0 

Impact on the Environment 

As discussed, floodplains serve beneficial and natural functions on ecological/environmental, social, and 

economic levels. Areas in the floodplain that typically provide these natural functions and benefits are 

wetlands, riparian areas, sensitive areas, and habitats for rare and endangered species.  Floods however can 

also lead to negative impacts on the environment.  Loss of riparian buffers and dunes, land use change within a 

watershed, and introduction of non-natural contaminants may cause environmental issues when floods occur 

(Montz and Tobin 1997; Rubin 2013). 

To determine the exposure of the natural and beneficial land in Cape May County to the flood hazard, the 

acreage of wetlands, forested land, and endangered species was calculated. Refer to Table 5.4.3-18. 



     Section 5.4.3: Risk Assessment – Flood 

 DMA 2000 Hazard Mitigation Plan Update – Cape May County, New Jersey 5.4.3-32 
 May 2016 

Table 5.4.3-18.  Acreage of Natural and Beneficial Land Located in the Floodplain 

Wetlands 

Area in the 1-
Percent Annual 

Chance Floodplain 
(acres) 

Area in the 0.2-Percent 
Annual Chance 

Floodplain 
(acres) 

Wetlands 57,483 62,112 

Forest 1,967 3,433 

Endangered Species 84,507 91,421 

Source: NJDEP, 2015; NJDEP, 2012; FEMA, 2015 

The basic environmental impact of major flooding is morphological.  The shoreline, including beaches, dunes, 

and vegetation, are impacted by wave action from coastal storm surge and flooding.  These impacts include 

erosion and/or displacement of sand to other locations and loss of vegetation and habitats which may lead to 

decreased protection of the waterbody from adjacent land uses and degraded water quality.   

Flooding can also cause a wide range of environmental impacts.  These include, but are not limited to 

generating large amounts of tree and construction debris (refer to Table 5.4.3-17), dispersing household 

hazardous waste into waterbodies, and contaminating water supplies and wildlife habitats with extremely toxic 

substances.  Floods of greater depth are likely to result in greater environmental damage than floods of lesser 

depth.  Long duration floods could exacerbate environmental problems because clean-up will likely be delayed 

and contaminants have the potential of remaining in the environment for a longer period of time.  Cleaning up 

after a flood presents additional environmental concerns.  The volume of debris to be collected, the extent to 

which public utilities (water supply systems and sewer operations) have been damaged, and the quantity of 

agricultural and industrial pollutants entering water bodies might present additional issues (Montz and Tobin 

1997; Rubin 2013). 

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).  Wetlands, which play a vital role in buffering inland areas from flooding and storm 

surge, are at risk to submergence from sea level rise.  Refer to Section 5.4.1 (Climate Change and Sea Level 

Rise) for detailed information regarding sea level rise and the vulnerability assessment conducted for Cape 

May County. 

Change of Vulnerability 

Cape May County and its municipalities continue to be vulnerable to the flood hazard.  However, there are 

several differences between the exposure and potential loss estimates between this plan update to the results in 

the original 2010 HMP.  Their differences are due to the new and updated population available from the U.S. 

Census in a spatial format (U.S. Census 2010) and building inventories used, and more accurate flood depth 

grids used to estimate potential losses in HAZUS-MH due to the availability of the updated preliminary 

DFIRM.   

Differences in exposure and potential losses estimated from the 2010 HMP can be attributed to the difference 

in building stock inventory and methodology used for the risk assessment.  For example, the 2010 HMP 

building inventory used the default HAZUS-MH MR4 general building stock with replacement values based 
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on 2006 RS Means.  For this plan update, the potential loss analysis was conducted using a custom County-

wide building inventory using the calculated replacement cost value of the structure and estimated content 

value, which were based on 2015 RS Means.  Further, the 2010 HMP potential loss estimates were calculated 

across the Census block; whereas the 2015 HMP update estimates potential losses at the structure level using 

the updated building inventory. 

For this plan update, the NJDEP flood depth grid was integrated into the most current version of HAZUS-MH 

(3.0) and the model was run to estimate potential losses at the structure level utilizing the custom building 

inventory developed for this plan update.  These depth grids were not available during the 2010 update.  

Overall, this vulnerability assessment provides more accurate estimated exposure and potential losses for Cape 

May County. 

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.  Figure 5.4.3-6 illustrates the identified areas of potential new development in 

relation to the flood boundaries.  It is the intention of the County and all participating municipalities to 

discourage development in vulnerable areas or to encourage higher regulatory standards on the local level. 

Additional Data and Next Steps 

A HAZUS-MH flood analysis was conducted for Cape May County using the most current and best available 

data including updated building and critical facility inventories, and DFIRM.  As additional building attributes 

become available (e.g. elevated structures, flood vents, etc.), this data may be used to update the building 

inventory and update the potential losses.  Further, as additional FEMA Risk Mapping, Assessment, and 

Planning (Risk MAP) products become available, these may be used to further enhance this assessment 

(e.g. depth grids for additional recurrence intervals).  Specific mitigation actions addressing improved data 

collection and further vulnerability analysis is included in Volume II, Section 9 of this plan. 
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Figure 5.4.3-6.  Potential New Development in Cape May County, FEMA Flood Hazard Area, NFIP 

Repetitive Loss Areas 

 
Source: FEMA 2015, Cape May County 


