


1897-2011

1.3 ft per year
erosion

Contemporary 
rate for no 
structures



1955-2011

2.3 ft per year
erosion

Contemporary 
rate for no 
structures



1999-2011

1.5 ft per year
erosion

Contemporary 
rate for armored 

shoreline



1955-2011
Close-up

(56 years of 
erosion)

2.3 ft per year
erosion

Contemporary 
rate for armored 

shoreline



1943 USGS 
Topographic Map

Same Road 
Position 

Before 1944 and 
1954 Hurricanes



1955-2011
Close-up

(56 years of 
erosion)

2.3 ft per year
erosion

Shoreline 
Erosion

25 years = 58 ft
50 years = 115 ft
75 years = 173 ft



Shoreline Shape – Based on Method Developed by 
Gonzalez and Medina (2000) 



Hurricanes Bob and 
Sandy produced 
largest waves in 

past 33 years 

WIS Data Set



100-year Wave Height = 
10.5 m ( 34.4 ft)

WIS Data Set



Astronomical Tide 

Atmospheric Pressure Setup 

Wind Stress 

Wave Setup 
RunupStorm Surge (still water elevation)

Mean Sea Level



FEMA Preliminary 
Predicted Storm Surge

FIS – June 3, 2013

10-year =  4.2 ft NAVD
50-year = 5.7 ft NAVD

100-year = 6.8 ft NAVD





Barrier Beach Dynamics



Mimic Nature
Massachusetts Design Example - Point Allerton 



Design Parameters
Squibnocket, MA

100-year SWFL= 
6.8 ft NAVD

100-year wave 
conditions 
(offshore) =  

34.4 feet



Design Parameters
“540 Rule”

Dune Design

Crest Height = 
16.8 ft NAVD

Crest Width = 
30 feet

Side Slopes
1:3 (v:h)



Design Parameters
Stockton et al., 2006

Dune Design

Crest Height = 
16.8 ft NAVD

2% Runup Above 
SWFL = 
9.7 feet

(16.5 ft NAVD)




