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Sea Level Rise Warning Time

Through NOAA, the Center for Operational Oceanographic Products and Services has measured sea level
heights and rates for more than 150 years. The center calculates the mean sea level. This is calculated with sea
level rises and falls, at 128 long-term water level stations, with a minimum span of 30 years’ worth of data to
ensure as much accuracy as possible. The center averages results at a monthly level to remove the effect of higher
frequency phenomena and to determine a linear sea level trend.

NOAA identifies multiple factors that influence both short- and long-term sea level changes. While short-term
variations fluctuate daily and include waves, tides, or flood events, long-term variations occur on a larger scale,
most typically months to years. Long-term sea level changes can include gradual trends, repeatable cycles, or
intermittent anomalies, and they may be influenced by seasonal weather patterns, variations in the Earth's
declination, changes in coastal and ocean circulation, anthropogenic influences (such as dredging), vertical land
motion, and the EI Nifio Southern Oscillation. Thus, while short-term sea level rises may have little warning
time, long-term and consistent sea level rises are gradual and can be predicted through detailed observations,
typically allowing for ample warning.

Sea Level Rise Secondary Hazard

According to NOAA, sea level rise can amplify factors that currently contribute to coastal flooding: high tides,
storm surge, high waves, and high runoff from rivers and creeks. All of these factors change during extreme
weather and climate events (NOAA 2012). Other secondary hazards that could occur along the mid-Atlantic
coast in response to sea-level rise include:

e Bluff and upland erosion — shorelines composed of older geologic units that form headland regions of
the coast will retreat landward with rising sea level. As sea level rises, the uplands are eroded and sandy
materials are incorporated into the beach and dune systems along the shore and adjacent compartments
(Gutierrez et al. 2007).

e Overwash, inlet processes, shoreline retreat, and barrier island narrowing — as sea-level rise occurs,
storm overwash will become more likely. Tidal inlet formation and migration will become important
components of future shoreline changes. Barrier islands are subject to inlet formation by storms. If the
storm surge produces channels that extend below sea level, an inlet may persist after the storm. The
combination of rising sea level and stronger storms can create the potential to accelerate shoreline retreat
in many locations. Assessments of shoreline change on barrier islands have shown that barrier island
narrowing has been observed on some islands over the last 100 years (Gutierrez et al. 2007).

e Threshold behavior — changes in sea level rise can lead to conditions where a barrier system becomes
less stable and crosses a geomorphic threshold; making the potential for rapid barrier-island migration
or segmentation/disintegration high. Unstable barriers may be defined by rapid landward recession of
the ocean shoreline, decrease in barrier width and height, increased overwashing during storms,
increased barrier breaching and inlet formation, or chronic loss of beach and dune sand volume. With
the rates of sea-level rise and climate change, it is very likely that these conditions will worsen
(Gutierrez et al. 2007).

e Loss of critical habitat — natural ecosystems may be impacted by warmer temperatures and associated
changes in the water cycle. The changes could lead to loss of critical habitat and further stresses on some
threatened and endangered species (Rutgers 2013).

e Threatened coastline — New Jersey is vulnerable to significant impacts due to geologic subsidence,
topography of its coastline, current coastal erosion, and a high density of coastal development.
According to median projections of current sea level rise, it would threaten the majority of the state’s
coastal areas (Rutgers 2013).
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Previous Occurrences and Losses

Many sources provided flooding information regarding previous occurrences and losses associated with flooding
events throughout the Township of Brick. With multiple sources reviewed for the purpose of this Flood
Management Plan, loss and impact information for many events could vary depending on the source and the
accuracy of monetary figures is based on information available at the time of development of this plan.

Between 1954 and 2015, FEMA included the State of New Jersey in 36 flood-related disasters (DR) or
emergencies (EM) classified as one or a combination of the following disaster types: hurricane, tropical storm,
Nor’easter, severe storms, flooding, inland and coastal flooding, coastal storm, high tides, heavy rain, and severe
storms. Generally, these disasters cover a wide region of the state; therefore, they may have impacted many
counties. Ocean County was included in 14 of these flood-related declarations.

Known flood events, including FEMA disaster declarations, which have impacted the Township of Brick
between 1950 and 2015 are identified in Table 5-6. It is noted that not all events that have occurred in the
Township of Brick are included due to the extent of documentation and the fact that not all sources may have
been identified or researched. Loss and impact information 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 Flood Management Plan.

Table 5-7. Flooding Events in the Township of Brick, 1950 to 2015

FEMA
Declaration

Number Ocean
Date(s) of (if County
Event Event Type applicable) | Designated? Estimated Damages and/or Losses
Specific and detailed damages and/or losses for the
Township of Brick were not readily available at the
time of this plan.

September Heavy Rains, DR-310 Yes The following counties were designated under the
4,1971 Flooding FEMA DR for this event - Atlantic, Bergen,
Burlington, Camden, Cape May, Cumberland, Essex,
Gloucester, Hudson, Hunterdon, Mercer, Middlesex,
Monmouth, Morris, Ocean, Passaic, Salem, Somerset,
Sussex, Union, and Warren.
Specific and detailed damages and/or losses for the
Township of Brick were not readily available at the

August 21 Se\(ere St_orms, time of this plan.
1976 ' High W_|nds, DR-519 Yes _ ) _
Flooding The following counties were designated under the
FEMA DR for this event - Atlantic, Cape May,
Monmouth, and Ocean.
Specific and detailed damages and/or losses for the
Township of Brick were not readily available at the
April 12, Coastal Storms, i @iFifs e
1984 Flooding DR-701 ves . . .
The following counties were designated under the
FEMA DR for this event - Atlantic, Bergen, Cape
May, Essex, Monmouth, Morris, Ocean, and Passaic.
Specific and detailed damages and/or losses for the
March 3, Severe Coastal DR-936 Yes Township of Briclf were not readily available at the
1992 Storm time of this plan.
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Table 5-7. Flooding Events in the Township of Brick, 1950 to 2015

FEMA
Declaration
Number Ocean

DEE N (if County

Event Event Type applicable) | Designated? Estimated Damages and/or Losses
The following counties were designated under the

FEMA DR for this event - Atlantic, Cape May,

Cumberland, Monmouth, and Ocean.
Specific and detailed damages and/or losses for the
Township of Brick were not readily available at the
time of this plan.

Coastal Storm,

December . -
18, 1992 Hg:i:'i?gbgiiavy IR M= The following counties were designated under the
! 9 FEMA DR for this event - Atlantic, Bergen, Cape
May, Cumberland, Essex, Hudson, Middlesex,
Monmouth, Ocean, Salem, Somerset, and Union.
Estimated regional property damage of $6.5 million.
January 7, Specific and detailed damages and/or losses for the

1996 Coastal Flood NiA N/A Township of Brick were not readily available at the

time of this plan.
A cluster of thunderstorms with torrential downpours
dropped as much as 4 inches of rain (reported in
Tuckerton Borough in Ocean County) during the
afternoon of June 17. This caused considerable urban
Flash Flood N/A N/A and poor drainage flooding, especially in the
Township of Stafford (Ocean County). Specific and
detailed damages and/or losses for the Township of
Brick were not readily available at the time of this
plan.
Rough surf, associated with Hurricane Edouard
affected the coastal areas of New Jersey around the
Labor Day Weekend and caused two drownings and
one serious injury. Specific and detailed damages
and/or losses for the Township of Brick were not
readily available at the time of this plan.
Heavy rain, associated with the remnants of Pacific
Hurricane Fausto impacted Ocean County. The heavy
rain from this event caused flooding throughout the
September county. Flooding led to road and bridge closures.

1;), 1996 Flash Flood N/A N/A Rainfall totals ranged from 2.97 inches to over 6
inches. Specific and detailed damages and/or losses
for the Township of Brick were not readily available
at the time of this plan.

In Ocean County, bay flooding was reported around
Seaside Park and Ship Bottom. In Harvey Cedars
October 19, several north-south roads were closed. In Toms River,
1996 Coastal Flood N/A NIA back bay/river flooding approached several homes. In
Point Pleasant Beach flooding was reported over the
seawall and onto the Inlet Drive parking lot.

A low pressure system developed over South Carolina
and Georgia the morning of December 7 and moved

June 17,
1996

August 29,

1996 High Surf N/A N/A

December quickly northeast passing over the Delmarva
8, 1996 Coastal Flood N/A N/A Peninsula during the late afternoon of December 7 and
just east of the New Jersey coast during the evening of
December 7.
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Table 5-7. Flooding Events in the Township of Brick, 1950 to 2015

FEMA
Declaration

Number Ocean

DEE N (if County
Event Event Type applicable) | Designated? Estimated Damages and/or Losses

The onshore flow accompanying the low pressure
system kept the tide from receding overnight and the
ensuing high tide the morning of December 8 was
about 2 feet above normal south of Manasquan Inlet.
Only minor tidal flooding was reported along New
Jersey's coast. Specific and detailed damages and/or
losses for the Township of Brick were not readily
available at the time of this plan.
In Ocean County, back bay flooding inundated Ship
December Bottom's Central Avenue from 26" through 29t
13, 1996 Coastal Flood NiA N/A Streets. Eight blocks in Ocean City were closed due to
flooding.
A series of low pressure systems moving east off the
North Carolina coast and a relatively strong high
pressure system over Eastern Canada brought a strong
and persistent northeast flow from June 2 through 4.
The onshore flow peaked during the evening of June 2
Coastal Flood N/A N/A and the morning of June 3 and produced some minor
tidal flooding at times of high tide. The heavy surf
also caused some minor beach erosion. Specific and
detailed damages and/or losses for the Township of
Brick were not readily available at the time of this
plan.
Thunderstorms dropped torrential rains within about
90 minutes over southern parts of Ocean County in
Barnegat, Ocean, and Stafford Townships. Four inches
Flash Flood N/A N/A of rain fell in Barnegat. This caused considerable
urban flooding as well as flooding of some of the
creeks in Southern Ocean County. Lower Shore Road
had considerable flooding in Barnegat Township.
Heavy rain, associated with weak low pressure
systems riding along a nearly stationary frontal
July 24, boundary in the southern Delmarva Peninsula, caused
1397 Hlzdl Sl B urban flooding, especially on the back bay sides of the
barrier islands of Atlantic, Cape May, and Ocean
Counties.
Very strong onshore winds coupled with torrential
rain, that nearly coincided with the high tide along the
Coastal Flood N/A N/A back bays caused moderate tidal flooding along the
barrier islands of Atlantic, Cape May, and Ocean
Counties.
Torrential rain fell across southeast New Jersey as a
low pressure system developed over the Delmarva
August 20, Peninsula and slowly moved northeast across southern
2997 ey Hzes) Sl G New Jersey. A series of thunderstorms developed
along this low pressure system's frontal boundaries
and trained or moved over the same areas. This caused

June 2,
1997

July 16,
1997

August 20,
1997
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Table 5-7. Flooding Events in the Township of Brick, 1950 to 2015

FEMA
Declaration

Number Ocean

DEE N (if County
Event Event Type applicable) | Designated? Estimated Damages and/or Losses
extremely heavy rain to fall over several hours
especially across southern parts of Ocean County.

Rainfall totals in the county ranged from 4.75 inches
in East Dover to over 10 inches in Little Egg Harbor
Township. No injuries or fatalities were reported for
this event. Specific and detailed damages and/or losses
for the Township of Brick were not readily available
at the time of this plan.

A severe thunderstorm produced frequent lightning
and torrential downpours. This caused small stream
Flash Flood N/A N/A flooding and urban flooding in parts of Ocean County.
It was estimated that rain fell at three inches within
one hour over parts of northern Ocean County.

In Ocean County, Harvey Cedars reported severe
erosion and also lost some dune fencing. Barnegat Bay
tidal flooding also occurred on Cedar Bonnet Island,
Coastal Flood N/A N/A Little Egg Harbor Township and Tuckerton. Specific
and detailed damages and/or losses for the Township
of Brick were not readily available at the time of this
plan.

This low pressure system brought heavy rain to a large
part of the state, high winds to Monmouth and Ocean
Counties as it was intensifying, and some minor tidal
flooding at the times of the evening high tide on
December 29. The heavy rain in most places coincided
with the incoming tide and this exacerbated the poor
drainage flooding along the coastal communities.

September
1, 1997

November
14, 1997

In Ocean County, the tides and heavy rain forced the
closure of several main roadways and one traffic circle
Coastal Flood N/A N/A in Long Beach Township, Ship Bottom, and Surf City.
In addition to the heavy rain and tides, wind gusts
reached around 60 mph and knocked down trees and
power lines. GPU Energy reported about 6,300 homes
and businesses lost power from Middletown Township
in Monmouth County south through Toms River in
Ocean County. Peak wind gusts included 61 mph in
Brighton Beach and 57 mph in Harvey Cedars (both in
Ocean County). Specific and detailed damages and/or
losses for the Township of Brick were not readily
available at the time of this plan.

The strongest Nor’easter of the winter battered Coastal
New Jersey, especially from Ocean County

Coastal Flood N/A N/A southward, with damaging winds, moderate to severe
coastal flooding, extensive beach erosion, several
dune breaches, and heavy rain.

Februar A low pressure system moved from coastal North

17, 19923/ Coastal Flood N/A NIA Carolina the morning of February 17 to about 150

December
29, 1997

February 4,
1998
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