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How do manage our coastline?
The influence of 380+ years of coastal development




What Makes the Massachusetts Shoreline Unique?
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What Makes the Massachusetts Shoreline Unique?




Highest land
feature at
Winthrop Beach
IS the seawall




What Makes the Massachusetts Shoreline Unique?




What Makes the Massachusetts Shoreline Unique?
Historic Shoreline Armoring
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Historic Shoreline Armoring




What Makes the Massachusetts Shoreline Unique?




What Makes the Massachusetts Shoreline Unique?
Influence of Storms




How do these factors influence long-term stability?
Long-term Lowering of Beach




How do these factors influence structure design?
Undersized Armor




The Result...
Emergency
Repairs




But this solution is only a “band-aid”




» Understanding local coastal processes is critical
» Establish alternatives analysis criteria

» Expectations need to be reasonable

= Economic evaluation should consider design life
» Realistic evaluation of environmental impacts




Project Goals

“Solution to the Problem”

* Project design appropriate for site
» define project purpose and need
» define design expectations
* anticipate environmental constraints
» evaluate short- and long-term economics




How do these factors influence design?
Massachusetts Design Example - Point Allerton
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How do these factors influence design?
Massachusetts Design Example - Point Allerton
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How do these factors influence design?
Increased Overtopping Rates




How do these factors influence design?
Massachusetts Design Example - Point Allerton
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How do these factors influence design?
Massachusetts Design Example - Point Allerton

100-Year Significant Wave Heights at Seawall Toe

Existing Profile

0.1 ft

2.5 Feet of Scour

10.4 ft

5.0 Feet of Scour

11.8 ft

Median Design Stone Weight

Existing Profile

12.5 tons

2.5 Feet of Scour

16.4 tons

5.0 Feet of Scour

20.9 tons




How do these factors influence design?
Massachusetts Design Example - Point Allerton
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How do these factors influence design?
Massachusetts Design Example - Point Allerton
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L
o
T

Elevation (ft, MLW)
- (25 ] (2]
w (=] (%] a
T T

e
L=]

w

i T

0 50 100 150 200 250 300
distance from baseline (ft)

- - = - fxsheg zod o 5700
m— T beTiplate

ehrval on A RN
T. 1

1E2 N
roas share disares (it




Re-Establishing Regional Sediment Supply
Massachusetts Example — Revere Beach




Re-Establishing Regional Sediment Supply
Massachusetts Example — Winthrop Beach

Pre-Nourishment

Post-Nourishment




How Are Shorelines Managed Elsewhere?

Cubic Yards

™,
b1

) New England U . S . EaSt
B Great Lakes CO as t
B Gulf Coast

il

Beach Replenishment Volumes per Decade;
MNew Jersey

Millions of cubic yards

New Jersey

19381947 194B-1967 1958-1967 19681977 19781987 19881997 1998-2007




{ Preliminary FEMA Delineation §




{ Preliminary FEMA Delineation §




Other Issues
Chelsea Example — Preliminary FIS Maps
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Other Issues
Regional Relative Sea-Level Rise

Massachusetts Subsidence -0.84 mm/year

Relative 3ez Level Rise at Ogunguit
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Other Issues
Ogunquit— Flooding Example




Questions?

Applied Coastal Research and
Engineering;Inc.




