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Ecosystem services provided by beaches and shorelines:  
•  Sediment storage and transport  
•  Wave dissipation and buffering during extreme storm events  
•  Dynamic response to sea level rise 
•  Breakdown of organic materials and pollutants  
•  Water filtration and purification  
•  Nutrient mineralization and recycling  
•  Water storage in dune aquifers and groundwater discharge through beaches 
•   Maintenance of biodiversity and genetic resources 
•   Nursery areas for juvenile fish, nesting sites for shorebirds and rookeries for 

seals  
•  Prey resources for birds and terrestrial wildlife  
•  Scenic views and recreation 
•  Efficient links between the terrestrial and marine environments in the coastal 

zone (Defeo 3)    

Nantucket Shoreline Change: Erosion Dominated Conclusions: The Town of Nantucket has employed a variety of 
global planning techniques in its quest for coastal resilience.  Zoning 
and land use restrictions have been successful in regulating new 
development within the coastal zone, but does little to address 
grandfathering issues. The Coastal Management Plan provides a set of 
guidelines for the coastal zone, it has no legal standing, and guidelines 
are only useful if they are followed. The Baxter Road emergency 
stabilization for example didn’t follow CMP principles.  The CMP is 
broken down into public sectors.  It would be beneficial to have a 
section focusing on the island as a whole, including private sectors, 
because the littoral system is cohesive and dynamic across sector 
divides.  The CMP fails to critically evaluate erosion stabilization 
methods for different locations around the island, which would helpful 
in the face of future emergencies. The CMP fails to reflect proactive 
coastal planning and if the Town has any hope of achieving coastal 
resilience it will need to engage better science in its planning efforts.  
The Town needs to hire an environmental planner to work in 
conjunction with a Certified Coastal Geologist in order to effectively 
plan for the uncertainties of sea level rise.   Future research is needed 
regarding the valuation of Nantucket’s coastal resources.  Until this is 
done protecting expensive private property will almost certainly take 
priority over the shoreline’s health.  It is often difficult to quantify and 
determine an economic value for ecosystem services, but I would argue 
the collective value of the Nantucket coastline quickly trumps that of 
private property threatened by the rising seas.     
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The Problem:  Globally the coastlines are retreating landward to cope with rising sea levels, but are 
encountering pressure from human development along the way.  On November 26, 2013 Nantucket, my hometown, 
faced an erosion emergency.  Concerned about what that meant I attended a Conservation Commission hearing on 
the issue that evening.  This would be my first of roughly nine months worth of hearings.  How, I thought, can we 
be experiencing an emergency?  The shores have been eroding for roughly 18,000 years; it is through this natural 
process that Nantucket was formed during the last glacial recession.  I reviewed literature pertaining to coastal 
dynamics, shoreline management techniques and adaptation strategies for developed coastlines.  Through this 
analysis I was able to establish a global perspective on the complex interactions between humans and the shore.  I 
also gained a Board of Selectmen appointed three year term on the Nantucket Conservation Commission. 

  

Three Choices:  
1.  Hard Armoring- The placement of a static structure, durable enough to withstand extreme 

pressure from waves and rising tides.  Stabilization through hard structures is the most 
widely used approach to counter shoreline recession.   Structures are built either parallel or 
perpendicular to the shoreline and include groins, breakwaters, seawalls, revetments, and 
bulkheads (Pilkey and Wright III 41).  Unfortunately, halting the receding shore at one site 
ultimately starves another location of sand and sediment. 

2.  Soft Stabilization- The addition of sand to the shoreline, referred to as artificial 
nourishment.  The shoreline is amended on the dune, beach or intertidal zone with sandy 
sediment to create an optimal more stable shoreline (Ostrowski and Szmytkiewicz D-3). 
Artificial nourishment is advantageous because it has a natural appearance, the ability to 
mimic natural processes, and can be implemented quickly.  This method is temporary and 
needs repeated cycles of nourishment, which is often costly and unsustainable.  

3.  Managed Retreat- Planned retreat is the relocation of homes and infrastructure under 
threat of sea level rise and coastal flooding. Development is moved from the coast leaving 
a natural ecological barrier to battle the rising seas.  The idea of leaving a permanent buffer 
between development and the sea is not limited to planned retreat; it is also used in coastal 
setback policy.  Coastal setbacks are buffer zones where permanent structures are not 
allowed.  They are usually delineated at a specific distance from the average high water 
mark (Sanò et al. 943).   Managed retreat and coastal setbacks require strong governance as 
well as proper policy and implementation planning.      

Photos from left to right: Sand Template of the geotextile project on Nantucket’s eastern shore.  Example of fine sediment beach loss in front of hard erosion control structure in Pocomo on 
Nantucket.  Example of bulkhead protecting property near Monomoy on Nantucket.  Photo Credit: Ashley Erisman 
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Left: Sediment transport diagram, Credit: Greg Berman.          Right: Erosion flanking a seawall, Photo Credit: Julia Knisel. 

Emergency Installation of Sand Filled Geotubes 	  

As-built provided by Blackwell & Associates, January 27, 2014. Drawn By: Leo C. Asadoorian. 

Above: Long-term linear regression and short-term end-point rates of shoreline change for Nantucket.  End-point shoreline 
rates were calculated for 1994-2008. Credit: Thieler et al., Massachusetts Shoreline Change Mapping and Analysis Project, 
2013	  


