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COASTAL RISKS

THE TOTTENVILLE SHORELINE PROTECTION PROJECT AIMS TO:
-REDUCE WAVE ACTION

-REDUCE EVENT-BASED EROSION

-ADDRESS COASTAL FLOODING

BACKSHORE ZONE SURF ZONE
The Backshore is the region inland of the shoreline and The Surf Zone is the region where
is usually dry under non-flooding conditions. waves break due to shallow water.
RAINFALL
///
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/ //7/)7 STORM SURG WAVES

INUNDATION
EROSION

TOTTENVILLE SHORELINE PROTECTION PROJECT

OFFSHORE ZONE
The Offshore Zone is the region where
deep water waves are generated by
offshore winds and storms.

NEN

SHOALING ZONE
In the Shoaling Zone, wave heights increase in
response to shallow water depths.
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COASTAL PROCESSES AND HAZARDS

ﬂI'IDES

The daily (diurnal) or twice daily (semidiurnal) alternate rising and falling of sea levels due to
the gravitational forces of the moon and sun.

NOAA/NQOS/CO-0OPS Tide Predictions at 8531680
From 2018/07/18 12:00 AM LST/LDT to 2018/07/18 11:59 PM LST/LDT

~
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STORM SURGE

A rise in water levels above the astronomical tide generated by wind speeds and pressure
gradients from a storm.

STORM MOTION

<+

WIND DRIVEN SURGE

PRESSURE DRIVEN SURGE

WATER ON OCEAN-SIDE FLOWS
AWAY WITHOUT SIGNIFICANTLY
RAISING SEA LEVEL

N\

4 SEA LEVEL RISE

The long-term increase in oceanic water levels.

Relative Sea Level Trend
8531680 Sandy Hook, New Jersey

WATER LEVEL

YEAR

(
WAVE RUNUP & OVERTOPPING

WAVE RUNUP: The uprush of water along a beach or steep coastal feature such as a dune,
bluff, or coastal structure.

WAVE OVERTOPPING: The overflow of water inland of a shoreline barrier that occurs when
the runup elevation exceeds the barrier crest’s elevation.

SETUP

e
™~

(EROSION

The removal of sediments caused by wave breaking and nearshore currents. Typically,
notable erosion occurs during the winter.

/EXISTING DUNE
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BEACH
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/ BERM EROSION

WINTER
BEACH
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OVERLAND WAVE PROPOGATION

The change in wave heights over low-lying inundated floodplains.
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FLOODING AND WAVES

MEAN SEA LEVEL

COASTAL PROCESSES GUIDE DESIGN

The coast is a dynamic environment that responds to coastal processes and hazards from
the everyday to the major event. To address the TSPP project goals, each of the coastal
processes and hazards illustrated and described in this board are taken into account
through the modeling and design process. Some processes like sea level rise and storm
surge act on scales greater than our control, but our understanding of these processes have
improved and we can better prepare for them. Other processes such as waves and erosion
can be addressed with design and construction of countermeasures that mitigate or reduce
or slow down their impacts.

To understand, assess, and reduce the risk of waves and erosion at the Tottenville Shoreline
Protection Project, the latest advances in coastal science and computational models are
being applied.
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RISK MODELING PROCESSES

REGIONAL LOCAL COASTAL NEARSHORE GEOMETRIC
MODELING MODELING WAVE ANALYSIS DESIGN

-Storm surge water levels -Local wave dynamics -Runup & Overtopping -Attenuate wave energy for 25-year storm
-Offshore waves -Assess impact of Living Breakwaters on TSPP project area -Erosion -Alignment and sections studied and developed
A
' \
‘\ ’I
REVISE

SEEPAGE STORM SEWER DETAILED COASTAL RISK
ANALYSIS ANALYSIS DESIGN ASSESSMENTS

-Water level recession -Rainfall runoff -Material design -Flood risk
-Flow through ground and structures analyzed -System capacity -Structural design -Coastal erosion
- -Coastal intrusion -Habitat design
: -Resiliency of sewer system -Drainage studies
' )
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