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ABSTRACT 

EROSION CONTROL, SUSTAINABILITY, AND SEA LEVEL RISE: A CRITICAL 
EVALUATION OF NANTUCKET’S PLANNING FOR COASTAL RESILIENCE 

 
Ashley Erisman 

 
Sarah Willig, Ph. D. 

John Merson 
 

 Globally the coastlines are under siege.  They 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. Additionally, after following, and 
participating in, the hearings of the Nantucket Conservation Commission, I was 
appointed to the Commission for a three-year term by the Nantucket Board of Selectmen. 
 Nantucket is not unique in its plight to tackle shoreline erosion.  Coastal 
communities worldwide are confronted with a plethora of challenging management 
issues.  Decision makers often have the difficult choice to hard-armor, softly stabilize or 
retreat.  None of these options come without costs:  hard-armoring protects one location 
from erosion while starving another of sediment; soft stabilization is costly and often 
unsustainable; and retreat, albeit the long-term option, means sacrificing development to 
the sea.  Successful management requires an integrated approach using tangible science 
as the basis for decisions, which can be a challenge while attempting to appease 
stakeholders.  The Town of Nantucket has utilized a variety of methodologies for coastal 
planning.  These efforts, however, have been disjointed. The Town uses zoning 
legislation, comprehensive planning and a Coastal Management Plan to address shoreline 
management.  There has been little attempt to implement the Coastal Management Plan, 
and when confronted with problematic erosion on the densely developed Baxter Road, 
the Town chose to abandon environmental recommendations in an attempt to fortify the 
shoreline.  This choice will undoubtedly alter coastal resources as it impacts sand budgets 
and causes downdrift sand starvation.  Shoreline management and planning on Nantucket 
needs to be cohesive in order to be effective.  Fragmented attempts to cope with erosion 
alter the littoral system and cause uncertain changes that are very difficult to mitigate.  
The only way Nantucket will embark on a path toward coastal sustainability is if it 
actively plans for climate uncertainties.  Up until this point protecting private property 
values has taken precedence over coastal ecosystem services.  An economic value needs 
to be determined for these coastal resources if Nantucket is to accurately weigh the cost 
of erosion control.  The Town of Nantucket needs to consult with a Coastal Geologist and 
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an environmental planner to increase the potential for coastal resilience.  If decisions 
continue to be influenced by lawyers and lobbyists, the natural shoreline and Nantucket’s 
pristine beaches are most certainly doomed.    
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Introduction 

This paper evaluates the Town of Nantucket’s planning for sea level rise and 

accelerated coastal erosion associated with global climate change.  Part One presents 

shoreline dynamics from a global perspective.  It gives a brief explanation of the science 

behind coastal processes and describes the impacts of increased coastal development.  

The ability of the shoreline to adapt to sea level rise is evaluated through the lenses of 

varying coastal stabilization methods and management techniques.  Part Two takes a 

detailed look at the relationship between Nantucket, Massachusetts and the coastline.   It 

provides a description of the unique coastal climate encompassing a resort island located 

30 miles out into the Atlantic Ocean and gives a critical assessment of the planning 

methods implemented to sustain its shoreline environment.  Finally it presents 

recommendations to direct Nantucket on a path towards increased coastal resilience.      

Part One: A Global Background 

The Shoreline, Erosion and Beaches 

Shoreline erosion is part of a dynamic cycle, a process where sediment recedes 

and accretes within a given timescale.  The specific interaction of sea level, wave energy 

and sediment supply at a given location forms an equilibrium beach profile.  Any                         

change in these elements throws the system out of balance, causing a beach profile to 

shift as it reaches a new equilibrium.  As one shoreline retreats sediment is released into a 

larger system and deposited elsewhere creating a beach.  Simply put, shorelines erode to 

form beaches, and beaches erode to form new shorelines. It’s a timeless process that 

recently became a global issue of concern as tremendous amounts of coastal development 

are threatened by increased rates of sea level rise.  Growth in human development along 
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coastlines coupled with accelerated sea level rise has created a very unique situation, one 

where human attempts at erosion control have added a new element to shoreline 

dynamics.  

Beaches and shorelines perform a wide variety of ecosystem services.   Services 

that include: 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; and efficient links between the terrestrial and marine environments 

in the coastal zone (Defeo 3).   Unfortunately, erosion control methods have the potential 

to disrupt many of these ecosystem services.  

Affluent countries with highly developed coastlines are confronted with a wide 

variety of issues in the face of sea level rise.  A 2011 study by Abel et al. highlights that 

despite the fact no two shorelines are the same developed coasts around the globe face a 

number of common themes involving erosion control described subsequently (280).  

Complications with development and potential solutions are found across many scales 

creating a number of issues that include: feedback lacking between local and higher 

levels of governance; incapacity to initiate and implement changes locally; and defense 

structures at one location causing erosion at others.    In many instances there are 

conflicts among stakeholders about the distribution of public and private benefits and 

costs, the lack of clear evaluation criteria, and the rights of future generations are often 
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ignored.  Stakeholders have been shown to make decisions that are strongly influenced by 

rules, norms and incentives.  Typically, property rights, compensation, liabilities and 

development controls are the most influential factors.  In highly developed locations 

property rights, structural investments, and lobbying by the affected parties hinder 

comprehensive planning.  This is further compounded by arguments about the 

uncertainties of climate change and sea level rise (Abel et al. 280).  ‘Manufactured 

doubt’, as described by Pilkey and Young, takes advantage of the fact that uncertainty is 

an inherent part of good science and as a result skews public perception (93).     Properly 

addressing these common issues is fundamental in determining a location’s potential for 

coastal resiliency.   

Erosion Control 

It is important to remember that all beach sediment was created by the erosion of 

seaside slopes and by the movement of water across the shoreline. Erosion control, 

therefore, is an attempt to manipulate shoreline recession, one part of a more dynamic 

process.  Human civilizations have historically battled the progression of the sea with 

coastal defense structures.  It is estimated that the earliest seawalls and dikes were 

constructed roughly 3000 years ago (Charlier 876).  As societies progressed, erosion 

control structures evolved and rudimentary walls have in some cases become highly 

engineered fortifications.  Shoreline stabilization issues have become more complicated 

as sea level rise accelerates with climate change and threatens an unprecedented number 

of people settled in low-lying coastal areas.   

 Stabilization methods are generally separated into three categories: hard 

structures, soft approaches and alternative approaches.  Hard stabilization attempts to 
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hold the shoreline in place with seawall structures, essentially creating a do not cross line 

in the sand.  Soft stabilization generally involves replenishing beaches, which attempts to 

maintain the natural environment.  Alternative approaches usually combine soft and hard 

stabilization techniques into hybrid systems.  As pressure from sea level rise mounts, 

hybrid designs are flooding the erosion control market.  

Hard Stabilization 

 Hard stabilization refers to 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.  

As a result hard stabilization is associated with a number of adverse environmental 

impacts, yet is generally regarded as a cost effective method to protect property values 

and development.  

 Hard structures interfere with the hydrodynamics of waves and currents.  They 

obstruct the natural sand transport that is responsible for the creation of beaches.  Coastal 

structures that reflect wave energy and attempt to stop shoreline migration landward have 

well documented environmental impacts.  In walling off and removing bluffs from the 

sand supply, an immediate local sand deficit is created.  It is difficult to pinpoint the 

effects a local wall will have on the long-distance transport of sand as part of the larger 

littoral picture. Cornelia Dean explained a situation in which engineers, who were 

previously in denial that long distance downdrift impacts could occur as a result of 
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interrupted sand transport, now believe that jetties located at Port Canaveral, Florida are 

creating sand deficits impacting as far as 26 miles downdrift (86).  Pilkey and Wright 

discuss a field survey of the coastlines of South Carolina, North Carolina and New Jersey 

that was conducted to create a comparison of beach widths on stabilized versus 

unstabilized beaches (46).  The survey showed that dry beach width was significantly 

narrower in front of seawalls.  It also showed a correlation between degree of 

stabilization and beach width, with a higher degree of stabilization there is a greater 

narrowing of accompanying beach.  Active erosion as part of the ‘groin effect’ occurs 

when a shoreline retreats leaving a seawall behind extending into the longshore transport 

system, which creates a reduction in downstream sand supply (Pilkey and Wright 57).   It 

is common for beaches adjacent to hard structures to experience increased erosion as they 

are starved of sediment, which is referred to as flanking erosion or end scour when it 

occurs at the terminus of a wall (Defeo et al. 6).  Walls by nature inhibit sediment 

exchange.  The loss of a bluff as a sediment source has an especially large impact on the 

ability of a beach to respond to storms.  Normally during a storm event upland sand is 

able to replenish eroded areas of beach. This cannot happen on a walled beach; therefore 

it is common to observe an accelerated lowering of the beach profile and shoreface 

steepening.  When a beach is being affected by a storm it is normal for the beach to 

flatten as sand is moved into the surf zone.   As the size of the surf zone increases wave 

energy dissipates more effectively and is less able to impact dunes, bluffs and beaches.  

Walled beaches experience a narrowing of the surf zone, which causes storm processes to 

intensify.  Longshore currents, wave reflection, storm rip currents and pressure gradient 

related currents are exaggerated during storms as a result of seawalls.  Since seawalls 
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have numerous impacts on beaches it is difficult to quantify adverse effects over the short 

term.  It is also nearly impossible to determine impacts to sand transport as part of the 

larger littoral system.  The effect of hard structures on beach habitat undoubtedly impacts 

beach ecology.  Beaches that narrow due to stabilization have a reduction in habitat space 

and consequently biodiversity.  The often-unnoticed loss of microscopic beach biota 

likely affects higher trophic levels as prey species disappear (Defeo 7).  The quality of 

beach habitat decreases with stabilization as the natural system is disrupted, which 

negatively effects biodiversity.  Seawalls and hard stabilization undeniably have adverse 

impacts on the ecosystem services beaches and shorelines provide.     

Soft Stabilization 

 Soft stabilization involves the addition of sand or sediment to the shoreline; 

referred to as artificial nourishment.  The shoreline is amended on the dune, beach or 

intertidal zone with sandy sediment in order to create an optimal shoreface profile.  

Sandy material used for this process is transported from an offsite location, deposited in 

the coastal zone, and used to restore a localized equilibrium (Ostrowski and 

Szmytkiewicz D-3).  Soft stabilization is often used in conjunction with other erosion 

control methods in an attempt to work with the erosion process in a more 

environmentally accepted method.  Artificial nourishment is advantageous in the 

following ways: it has a natural appearance when compared to solid structures, it has the 

ability to mimic natural processes, and it can be implemented quickly.  However, this 

method of stabilization is temporary and needs repeated cycles of nourishment to remain 

successful, which is often costly and unsustainable.  Pilkey et al. estimate the cost of 
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nourishment to be between $1 million and $10 million per mile of open ocean beach and 

on average nourishment needs to be repeated every three to five years (235-236). 

 Soft stabilization impacts the environment of both the sediment extraction site and 

the location receiving sand.  There are a few factors that influence the extent of 

environmental damage due to nourishment: the methodology used, the seasonal timing of 

sand delivery, and the quantity and quality of sediment used (Defeo 4).  Adverse effects 

can be direct, such as organism mortality due to burying, or indirect, such as a reduction 

in prey species for shorebirds.  Upper beach zones are habitat to invertebrates with 

limited abilities for distribution and dispersal.  These invertebrates are especially 

vulnerable to habitat loss and fragmentation (Hubbard, Dugan, Schooler & Viola 1). 

Generally, nourishment has the greatest immediate effect on quality and quantity of the 

local invertebrates, something that is not easily observed. Nourishment has the potential 

to change beach morphology, which affects inputs to the littoral system.  In cases of over 

nourishment there is potential for sand to migrate quickly to the surf zone suffocating 

offshore habitat.   Management recommendations to consider for nourishment include: 

avoiding sediment compaction; carefully timing operations to minimize biotic impacts 

and enhance recovery; selecting locally appropriate methods; implementing several small 

projects with repeated application to avoid deeply burying fauna; leaving intermittent 

sections of natural beach; and using sediments and creating beach profiles matching the 

original conditions as closely as possible (Defeo 4).    

Alternative Approaches to Stabilization 

 Alternative stabilization techniques usually combine soft and hard stabilization 

measures in a more non-traditional sense.  These engineered devices are a recent 
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innovation in erosion control and have been patented more frequently in recent years to 

combat increased sea level rise.  In many cases alternative structures are minimally field-

tested, which makes success difficult to predict in any given location due to the dynamics 

of the shore (Cooper and Pilkey 188).   Outcomes are unpredictable, and project costs 

associated with installation and maintenance are usually high.  Alternative methods are 

used to protect valuable or immovable developments and infrastructure.  In 2013 Firth et 

al. researched novel engineering approaches with special environmental consideration as 

methods for shoreline stabilization under the context of the THESEUS project (1).   The 

THESEUS project was executed between 2009-2014 in order to examine innovative 

technologies to enable safer coastal development while conserving and restoring 

biodiversity and providing ecosystem services.  The objective of THESEUS was to 

provide a comprehensive methodology for planning sustainable strategies for the 

management of coastal erosion and flooding (Firth et al. 2).  This relatively new concept 

of ecological engineering merges engineering concepts with ecological processes in order 

to better represent ecological, economic and social issues within design criteria.  

Chapman and Underwood emphasize the conflicting demands involved with ecological 

engineering; engineering has the tendency to favor designs that are efficient and maintain 

consistency under all conditions, where ecology is dynamic and variable in space and 

time (304).   THESEUS notes that any erosion control installation will modify the natural 

habitat, impact on adjacent sedimentary exchange and affect local species.  Therefore 

novel ecological interventions should be viewed at best as attempts to mitigate damage 

(Firth et al. 10).  Ecological concerns are usually considered secondary objectives in the 

context of erosion control and coastal protection.  THESEUS outlines three rules to 
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consider when engineering structures with environmental consideration: Attempt to 

match the natural topography in order to mimic the natural habitat on a variety of scales 

from 10 meters to less than one centimeter; minimize scouring and maintenance; and 

actively monitor target species (Firth et al. 10).  In order for these projects to be 

successful it is important to formulate clear management goals and predictable outcomes 

during all stages of the design process.  If ecological considerations are made 

retrospectively project costs have the tendency to skyrocket.   In order to properly 

evaluate ecological engineering for erosion control further research is needed to collect 

important quantitative and experimental data, thus far studies have been limited and 

difficult to replicate (Firth et al. 2; Chapman and Underwood 309).  More collaboration 

between engineers, ecologists and project managers is necessary in order to tackle 

difficult environmental issues and achieve success (Bulleri and Chapman 26).  

Planned Retreat and Coastal Setbacks 

 Planned retreat is the relocation of homes and infrastructure under threat of sea 

level rise and coastal flooding.  Managed retreat is triggered when sea level or flooding 

reaches a predetermined threshold. 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.      
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 The Institutional Analysis and Development Framework (IADF) created by 

Ostrom in 2005 identified five basic elements to consider when structuring coastal 

planning.  The IADF elements are: “biophysical and social systems; stakeholders and 

their roles; rules about rights, responsibilities, incentives and punishments; the amount, 

accuracy and accessibility of information; and the benefits, costs and outcomes of 

resource use.” (Abel et al. 280).   The ideas behind IADF should be used in conjunction 

with concepts linked to socio-ecological dynamics and the politics of institutional change.  

In other words it is extremely important to engage diverse assemblages of community 

members when discussing coastal policy and planning, which gives all stakeholders an 

opportunity to voice concerns.   Even when managed retreat is the most appropriate 

option it usually receives a great deal of push back, because it openly acknowledges 

future uncertainties and involves a contingency plan that many, especially affected 

property owners, see as defeatist (Alexander, Ryan & Measham 411).   

 Regulating the coastal zone by establishing setbacks from the high water line is 

imperative to creating resilient coastal communities.  Nations around the Mediterranean 

basin agreed to accept the Protocol on Integrated Coastal Zone Management (ICZM) in 

March 2011.  The Protocol is the first international legal document to clearly define the 

coastal zone and regulate its use through the requirement of coastal setbacks (Sanò et al. 

944).  The coastal zone as defined by the Protocol is “…the geomorphic zone on either 

side of the seashore in which the interaction between the marine and land parts occur in 

the form of complex ecological and resource systems made up of biotic and abiotic 

components coexisting and interacting with human communities and relevant 

socioeconomic activities”.  Continuing on to define a setback as “…a zone where 
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construction is not allowed.  Taking into account, inter alia, the areas directly and 

negatively affected by climate change and natural risks, the zone may not be less than 

100 m in width…” (Sanò et al. 944).  The Protocol has a loophole that allows previously 

developed areas to be exempt from the setback policy.  This sort of grandfathering is very 

common in coastal regulation, which creates some problems.  When one area is allowed 

to implement hard armoring, it negatively impacts upon neighboring locations that may 

have planned development more wisely.  The Conscience Research Project was 

developed to address such an issue by using the best available science to manage coastal 

erosion in a more integrated and sustainable manner (Sánchez-Arcilla, Jiménez & 

Marchand 951).  Research was conducted in six European nations, and it included the 

concept of coastal setbacks, the science behind erosion and littoral transport analysis and 

the capabilities of current engineering technologies.  The Conscience project found that 

two common issues dominate the erosion control problem.  There is a shortage of coastal 

sediments available and a shortage of space for coastal processes (Sánchez-Arcilla, 

Jiménez & Marchand 954).   Highlighting the difficulty of land reclamation the authors 

suggest ‘managed realignment’, a form of planning that allows for the armoring of 

important development while leaving neighboring setback space open for coastal 

processes to occur naturally.  Coastal management is incredibly complex.  Planners and 

policy makers have to consider current conditions as well as future uncertainties all while 

appeasing stakeholders.  The following section uses Nantucket, Massachusetts as a case 

study to evaluates one community’s attempt at coastal management and planning.   

Part Two: Nantucket Case Study 

Island Background 
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Nantucket, Massachusetts is a 47.8 square mile island located 30 miles south of 

Cape Cod.  With over 80 miles of coastline there is no denying Nantucket is constantly 

changing with the dynamics of the shore. The Island lies between Nantucket Sound and 

the Atlantic Ocean, and is situated just close enough to the Gulf Stream to be impacted by 

its warm ocean currents. The highest point is a mere 111 feet above sea level, which 

makes Nantucket seem like a vulnerable speck of sand surrounded by rising seas.  

Nantucket is in a precarious position, one that highlights the importance of having a 

cohesive plan towards coastal resilience during a time when erosion control and 

sustainability do not go hand in hand.   

Geology 

 Nantucket was formed during the Pleistocene epoch by the Laurentide ice sheet, 

which extended to its maximum distance roughly 25,000 years ago.  The rise in sea level 

associated with the Laurentide ice sheet retreat between 15,000 and 18,000 years ago 

established Cape Cod, Nantucket and the other islands as they are today (USGS 1).   

Nantucket rests on a foundation of bedrock primarily consisting of consolidated 

sedimentary, igneous, and metamorphic rock that dates from the Precambrian through the 

Mesozoic Era, 600 to 66 million years ago, respectively (Raleigh 6).  Core sampling 

shows that bedrock is located over 1400 feet below sedimentary deposits.  Core samples 

also reveal layers of coal from the late Cretaceous Period, 75 million years ago, and a 

layer of shells deposited between the Illinoian and Wisconsinan Glaciations, between 

125,000 and 75,000 years ago (Raleigh 7).  These cores suggest periods of dense 

vegetation followed by an inundation by the sea.  Nantucket’s geology exemplifies the 
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true power of glacial ice and water and represents what is possible when their amazing 

powers were combined throughout geologic history.   

 Nantucket’s moraines, which are glacially formed accumulations of 

unconsolidated glacial debris, were created by the displacement of sediment sheets with 

the Cape Cod Bay lobe of the Laurentide ice sheet.  The immense pressure created by the 

Laurentide forced sediment sheets forward and upward, creating a thrust moraine.  Thrust 

moraines are regarded as some of the most spectacular glacial formations as they are the 

result of large-scale glacial shearing.  The USGS describes the formation of Nantucket as 

resembling the work of a ‘glacial bulldozer’ rather than more traditional conveyor belt 

like deposits (USGS 2).  The subsequent erosion of glacial moraines provided a source of 

sand and cobble, the primary source material for beaches.  Barrier and headland beaches, 

as well as tall coastal banks made of stratified glacial deposits represent Nantucket’s 

current geomorphology.   

Climate 

 Nantucket’s climate is milder than nearby Massachusetts Bay areas because of its 

location relative to the Gulf Stream.  The surrounding waters moderate temperatures and 

make it possible for Nantucket to be regarded by the USDA as a hardiness zone 7a; its 

northernmost limit.  The persisting winter ocean temperatures give Nantucket a delayed 

spring season and exceptionally mild falls, or ‘Indian Summers’.   Nantucket has an 

average temperature of 50.1°F with the coldest month being January, with an average low 

temperature of 25°F, and the warmest month being July, with an average high of 75°F 

(U.S. Climate Data “Temperature-Precipitation-Sunshine”).   Precipitation averages 37.5 

inches yearly, which is enough to adequately recharge Nantucket’s sole source aquifer.  
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Nantucket experiences less precipitation than the rest of New England due to the 

dissipation of western storm systems as they move towards the island. Nantucket’s 

location and unique climate bring a very special array of habitats and species.   

 

 

Important Soils 

 The main soil association characterizing Nantucket’s beach environment is the 

Udipsamments-Beaches-Pawcatuck association, which is composed of Udipsamments 

(50%), Beaches (25%) and Pawcatuck (15%) soils with minor contributions (10%) of 

Evesboro and Riverhead soils (NCSS 3).  Udipsamment deposits are separated from the 

ocean by areas of Beaches or Pawcatuck soils.  Evesboro and Riverhead soils are located 

at slightly higher elevations on the inland side of Udipsamment deposits, and in ‘islands’ 

surrounded by Pawcatuck soils.  

Udipsamment soils are highly permeable and composed of gray to light gray sand.   

These soils undulate over sand dunes and troughs between dune ridges, and are found in 

narrow strips parallel to the ocean, on spits and in offshore areas (NCSS 12).  Slow 

colonizing, volunteer vegetation ranging from beach grass (Ammophila breviligulata) to 

Atlantic white cedar (Chamaecyparis thyoides) frequently stabilizes these locations.  

Vegetated areas are fragile and easily disturbed, and once exposed are subject to sand 

blowing and erosion.   

  Beaches are nearly level areas adjacent to the ocean mainly composed of sand 

derived from quartz (NCSS 5). They are usually covered with water during high tides and 

storm surges and have little or no vegetation. Because of these features Beaches are 
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easily manipulated by wind and wave erosion and are continuously changing size and 

shape. 

Pawcatuck mucky peat is also nearly level, but the soils are poorly drained and 

are located in low depressions and tidal marshes.  Pawcatuck soils generally have an 

olive gray surface color followed by dark brown mucky peat 45 inches thick.  Most plant 

species are salt tolerant grasses, because root growth is limited to the upper 20 inches in 

this layer due to the saltwater table (NCSS 9). 

  Evesboro soils are categorized based on their associated slopes.  The soil surface 

is usually dark gray sand roughly 6 inches thick that is followed by subsoil, 20 inches 

thick.   The subsoil is composed of brown and yellowish brown loamy sand (NCSS 6).  

The substratum can extend to a depth of 60 inches or more and is light yellowish brown 

sand.  These soils increase in permeability rapidly.  

 Riverhead soils like Evesboro soils are categorized by their slope.  They are well 

drained and irregularly shaped in convex areas on outwash plains.  The surface, which is 

about 4 inches thick, is composed of sandy loam typically dark reddish brown in color 

(NCSS 11).  The subsoil is roughly 26 inches with the upper 15 inches composed of dark 

reddish brown sandy loam followed by 11 inches of dark brown gravelly sandy loam.  

The substratum can extent to a depth of 60 inches or more and is a light yellowish brown 

stratified sand and gravel.  The soil permeability is rapid and the available water capacity 

is moderate.   

History of Shoreline Erosion and Control 

 Nantucket’s shorelines are constantly changing through erosional processes, 

which is typical of most barrier type islands.   Erosion of beaches, bluffs and dunes is an 
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island wide-issue; Nantucket experiences between 0.74 to 12.0+ feet of erosion per year 

(Oktay).  The southern and eastern shores are hotspots for erosion since they face the 

open Atlantic Ocean.  As these areas erode the sediment is filling in and creating larger 

shoals on the northern and western shores.   

 Nantucket like much of the world is experiencing increased coastal development.  

This coupled with increased rates of sea level rise poses a huge threat to shorelines and 

beaches. Climate Central estimated that over $3,127 million worth of property is 

threatened by a five-foot increase sea level, at eight feet that figure jumps to $3,969 

million (2). The greatest concentration of coastal development is located along the 

Siasconset Beach (eastern shore) and the harbor areas (Thieler 11).  The open ocean 

coastline of Nantucket has a very small number of coastal engineering structures.  

Contrary to this, however, the developed side of Nantucket Harbor contains seawalls, 

bulkheads, riprap and groins, and includes an extensive jetty system at the Harbor 

entrance.  As coastal development meets the rising seas Nantucket has seen an increased 

number of proposals for erosion control structures and experimental projects. 

 Nantucket has a history of controlling the littoral system that dates back to the 

1800s.  Nantucket was a bustling whaling port and at times it was even considered the 

industry’s global capital. Whaling commerce was booming during the early decades of 

the nineteenth century, but there was a problem.  A sandbar, aptly titled the Nantucket 

Bar, stretched across the Island’s northwest coast blocking passage of any vessel drawing 

more than nine feet of water (Byrne 14).  In 1803 the citizens of Nantucket petitioned to 

the Congress of the United States in hopes of being granted permission to dredge a 

channel to the harbor.  At the time leading experts in the field including mariners, 
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whalemen and nautical engineers, could not agree upon a solution.  Some thought it best 

to dredge a direct channel through the Nantucket Bar, and others suggested the 

construction of two long stone jetties.  Federal engineers conducted surveys and produced 

reports over the next few decades, but initiated no action to solve the sandbar crisis 

(Byrne 15).  In 1828 wealthy ship owners pooled their personal assets to finance the 

construction of a channel.  The Bar, however, proved to be a formidable opponent; funds 

were quickly exhausted and dredging was abandoned.   

 Nantucket experienced a period of recession; therefore problems created by the 

Bar were not re-evaluated until the late nineteenth century when East Coast shipping 

increased.  Federal engineers once again studied the Bar and in 1880 federal funds were 

granted to construct Nantucket’s western jetty.  Completed in 1884, the western jetty was 

composed of large granite boulders extending 4,000 feet out into Nantucket Sound.  Ten 

years later in 1894, approval came through to begin working on an eastern jetty.  Edouard 

A. Stackpole, a historian, in his writings about the Nantucket Bar estimated the United 

States government spent over $500,000 during the jetty construction (Byrne 16).    

 The east and west jetties of Nantucket remained relatively maintenance free until 

recently.  In May 2014 the U.S. Army Corps of Engineers, New England District issued a 

Sources Sought Announcement for a construction project to repair the two jetties as a 

result of damage sustained during Hurricane Sandy in October 2012.  Costs are estimated 

to be between $5,000,000 and $10,000,000 to restore the jetties to pre-storm conditions 

(USACE W912WJ-14-x-0019).  These expensive repairs are necessary to ensure safe 

passage to Nantucket’s main port. 
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 Erosion control efforts have been on the rise in Siasconset Village (Sconset) 

located on the eastern shore of Nantucket, since the early 1990s.  Sconset is situated high 

on Sankaty Bluff, geologically referred to as an end moraine. Sankaty sand, excavated 

through boreholes, occurs twice in some locations as a result of the glacial thrusting 

action that formed Nantucket, an indication of the complex geology associated with the 

Bluff (Odale 73).  Sconset represents one of Nantucket’s most highly developed and 

historic shorelines.  According to the Nantucket Historical Association, developer 

William Flagg planned the Sankaty Bluff layout in 1883 (Nantucket Historical 

Association “The Emergence of a Resort 1870-1900”).  He depicted 87 lots running on 

both sides of what is now Baxter Road.  The lots extended across to the western side of 

the road allowing for retreat if necessary from the ocean below.  At this point most of the 

lots have been subdivided for further development, which has created an overdeveloped 

coastline located in a high wave environment. As a result this area has seen a variety of 

erosion control efforts and proposals, none thus far proving to halt coastal erosion.   

 A group called the Sconset Beach Preservation Fund (SBPF) has spearheaded the 

majority of erosion control efforts along the eastern shore, a coastal bluff eroding on 

average 4.6 feet per year.   SBPF is a 501 (c) 3 organization formed in 1992 by a group of 

Sconset homeowners concerned with erosion (Handley “About Us”).  In 1994 SBPF 

made their first attempt to control erosion in the form of a dewatering system.  The 

system was intended to lower the water table at the edge of the bluff and was installed at 

three locations.  Two of the three locations experienced technical difficulties keeping the 

systems pumping.  Results of this installation were considered mixed at best; bluff 



 

	   19	  

erosion continues today and debris from the dilapidated dewatering system still litters the 

beach.   

 SBPF has attempted sand-based jute terracing systems to temporarily stabilize the 

bluff.  They ultimately described this method as “economically unsustainable” as 

maintenance of the sand envelope is costly and the terracing system is not designed to 

withstand a 25-50 year storm (Handley “Past and Current Projects”).  Some homeowners 

have continued to finance jute terracing privately.  In 2007-08 SBPF proposed a massive 

$23 million beach nourishment project that would use large volumes of sand dredged 

from offshore locations to create a larger beach.  The beach nourishment proposal was 

met with extreme local opposition, as there were many concerns about adverse effects to 

offshore cobble habitat and the associated fishing grounds.  As a result of this proposal a 

group of citizens formed the Coalition for Responsible Coastal Management, advocating 

against engineering for erosion control.  Nantucket voters overwhelmingly defeated this 

attempt during a 2008 referendum.  Two years later in December, 2010 SBPF submitted a 

revised plan, one that would stabilize the bluff by placing marine mattresses and gabion 

baskets along 2,500 feet of the bank face (Graziadei, December 2010).  The mattresses 

and gabions are filled with rocks of varying shapes and sizes and then covered with sand. 

The Conservation Commission denied this project in 2012 by a vote of 5-2 (Graziadei 

2012).  The eastern shore of Nantucket experienced higher than average rates of coastal 

erosion beginning in October 2012 with Hurricane Sandy and continuing through the 

2013 winter storm season.  Relentless storms pounded the bluff; eventually, forcing the 

demolition of a garage and a sizable summer home at 87 Baxter Road that had already 

been relocated from the bluff edge in 2007.  By spring 2013 some portions of Baxter 
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Road were left dangerously close to the bluff edge.  In an effort to protect the road and 

important infrastructure the Board of Selectmen agreed by a majority vote to enter into a 

public-private partnership with SBPF.   Presently erosion control proposals in Sconset 

include: a joint filing between SBPF and the Town of Nantucket (TON) for geotextile 

tube hard armoring, an emergency certification for geotextile tubes with TON and SBPF 

listed as co-applicants, and a rock revetment proposal listing SBPF as the sole applicant.  

These current erosion control efforts will be discussed in a later section. 

 The West End of the island is worth noting for its coastal erosion in proximity to 

development.  In December, 2009 Dirk Roggeveen, the Chairman of the Conservation 

Commission at the time, was quoted stating that the area between Sheep Pond Road and 

the West End of Nantucket had eroded between 40 and 50 feet over the previous decade 

(Nicas 2009).  During the same time period five dwellings were lost to erosion and ten 

were relocated from the coast.  Ten months later a sixth home belonging to the Ratner 

family lost its fight with the sea.  The Ratner’s battled to protect their home from coastal 

erosion for 15 years.  During that time there were regular disagreements between the 

homeowners and the Conservation Commission regarding erosion control efforts.  The 

Conservation Commission denied the use of geotextile sandbags as a method of erosion 

control citing increased erosion on either side of the bags.  This decision was appealed 

and geotextile bags were allowed by the state DEP.  After Hurricane Earl and before the 

dwelling’s demolition numerous geotextile bags were spotted floating around in 

Nantucket waters.  One bag even became tangled in the rudder of the Steamship 

Authority car ferry, the M/V Eagle (Graziadei, September 2010).  It is similar to the 
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dewatering project in the sense that once the effort failed it was left behind as beach 

debris.  

The aforementioned examples were located in erosion control hotspots, where 

coastal development constantly battles the sea.  There are many other instances of private 

attempts to control erosion none of which are worth noting as overly successful.   

 

Structural Relocation  

 Nantucket has a long history filled with moving buildings.  Two historic moving 

examples are the Dreamland Theatre and Sankaty Head Light.  The Dreamland is a 

former Hicksite meetinghouse built on Main Street in 1831-32.  It was sold in 1883 and 

was then dismantled and transported across the Harbor to Brant Point where it was 

incorporated into the Nantucket Hotel.  In December 1905 the building changed hands 

once more, and in early 1906 it was floated back across the harbor where it rests today on 

South Water Street (Karttunen).   

Sankaty Head lighthouse was relocated in October 2007 when it stood a mere 75 

feet from the edge of the Sankaty Bluff.  After months of planning the 550-ton lighthouse 

was moved 400 feet to the northwest.  Its new site is a little safer from erosion located 

roughly 280 feet from the edge of the bluff at the time of the move.  House moves are 

regular occurrences on Nantucket and there are local contractors qualified to perform the 

work. Therefore the viability of retreat and relocation as a method to combat erosion 

becomes much more realistic.   

Open Space Initiatives and Non-Profit Involvement 
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 Thanks to conservation efforts on Nantucket 45 percent of the Island is preserved 

in its natural state. The Nantucket Conservation Foundation initiated land conservation 

efforts on-island when it was founded in 1963.  The Foundation currently holds 8,858 

acres of conservation land (Nantucket Conservation Foundation “Properties”).   

Nantucket voters approved legislation to establish the Nantucket Islands Land Bank, at 

the suggestion of the Planning Commission, in 1983.  The Land Bank legislation, which 

was the first of its kind in the nation, allows the Town to collect a two percent fee on real 

estate transfers for the purpose of purchasing open space (Nantucket Islands Land Bank 

“About”).  Special emphasis has been devoted to providing and preserving waterfront and 

beach access for the public.  The Land Bank oversees more than 2,600 acres of open 

space, which includes dozens of beaches.  The Nantucket Land Council, founded in 1974, 

is a private non-profit that advocates for the protection of open space.  The Land Council 

helps identify important parcels of open space that should be considered priority for Land 

Bank purchase.  The Land Bank has been involved in a few notable waterfront land 

swaps.  Most recently the Land Bank, the Maria Mitchell Association and a private third 

party negotiated a land swap within the mapped flood zone fronting Nantucket Harbor.  

In a nearly $10 million dollar deal the Land Bank purchased 30A, 30B, 31, and 33 

Washington Street from a group of private homeowners.  Immediately thereafter the 

Maria Mitchel Association swapped its waterfront property on 28 Washington Street with 

the newly acquired Land Bank properties located inland at 31 and 33 Washington Street 

(Baker 1).  Unfortunately, since waterfront property values are high land swaps like this 

one end up being costly and aren’t always feasible.  It is important to note that local land 

trusts regularly engage private property owners, which has resulted in numerous 
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conservation easements and restrictions on private properties.  Coastal easements help to 

alleviate erosion pressure on development.   

Coastal Zone Rules and Regulations  

Federal 

The coastal zone can be described in its most broad sense as the area within 50 

miles of the coastline. Coastal waters include bays, estuaries, marshes, lagoons, and 

ocean waters extending from the high tide mark to a mile or more offshore.  Lands 

abutting the shoreline have an incredible impact on coastal waters, an important fact to 

remember as coastal development continues to rise.  When undisturbed, coastal zones 

contain an incredible assortment of natural resources.   The federal government has three 

main laws in place to assist in coastal zone management: the Coastal Zone Management 

Act (CZMA) of 1972, the Marine Protection Research and Sanctuaries Act of 1972, and 

the Coastal Barrier Resources Act of 1982 (Daniels and Daniels 243). 

The Coastal Zone Management Act of 1972 (CZMA) was passed by Congress to 

address increasing threats to coastal areas, which is highlighted in the third finding of the 

CZMA: “The increasing and competing demands upon the lands and waters of our 

coastal zone occasioned by population growth and economic development…have 

resulted in the loss of living marine resources, wildlife, nutrient-rich areas, permanent 

and adverse changes to ecological systems, decreasing open space for public use, and 

shoreline erosion” (16 U.S.C. § 1451).  The CZMA is administered through the National 

Oceanic and Atmospheric Administration (NOAA), and it provides federal funding, 

guidelines, and technical help for coastal states that voluntarily agree to create coastal 

management plans.  In short the federal government requires that these plans include: the 
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boundaries of the coastal zone, permitted land and water use within the zone, 

identification of areas of planning concern, a description of state mandated controls for 

implementation, an inventory of public access to beaches, coordination of all 

governmental agencies in administering relevant laws, and development of a nonpoint 

source pollution control plan (Daniels and Daniels 244).  It is important to note that state 

plans override federal decisions under the CZMA.   

Congress enacted the Marine Protection Research and Sanctuaries Act (MPRSA) 

of 1972, commonly referred to as the Ocean Dumping Act, in order to curb ocean 

pollution by dumping.  Through subsequent amendments a program within the EPA was 

established to monitor coastal water quality and pollution sources (33 U.S.C. § 1401).    

The Office of Coastal Zone Management within NOAA was created to provide grants 

and technical assistance to CZMA states.   

The Coastal Barrier Resources Act of 1982 was created in an attempt to keep both 

public and private barrier islands largely undeveloped.  Barrier islands are low-lying and 

sandy, and they are usually recognized as important wildlife habitat.  Barrier islands are 

constantly changing, as sand erodes from ocean-facing shores and is deposited on the lee 

side.  Effectively these islands are ever shifting sandbars that are extremely vulnerable to 

storms and sea level rise.  The Coastal Barrier Resource System in an attempt to limit 

development on designated barrier islands made owners ineligible for the National Flood 

Insurance Program (Daniels and Daniels 245).  The System also withholds federal 

funding for sewer and water, roads and bridges, and beach restoration.   Some local 

regulations still allow development on these islands.   
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Federal initiatives like the National Estuarine Reserve Research System and the 

National Estuary Program are important to note because they aim to protect estuarine 

habitats, which are highly susceptible to sea level rise.  Estuary habitats are crucial 

spawning grounds for aquatic life, including fish and shellfish, and for waterfowl.  The 

National Estuarine Reserve Research System was established under section 315 of the 

CZMA.  It gives the Secretary of Commerce power to “acquire, develop, or operate 

estuarine sanctuaries, to serve as natural field laboratories in which to study and gather 

data on the natural and human processes occurring within the estuaries of the coastal 

zone,” and to “acquire lands to provide access to public beaches and other public coastal 

areas of environmental, recreational, historical aesthetic, ecological or cultural value” (16 

U.S.C. § 1461).  NOAA manages the System and offers cost sharing money to states for 

land acquisition and management on a 50-50 matching basis if proper CZMA plans are 

already in place.   

The National Estuary Program (NEP) was created in 1987 under Clean Water Act 

Amendments.  It identifies, restores and protects important estuaries by uniting federal, 

state, and local government agencies and the public.  A Comprehensive Conservation and 

Management Plan is written for each estuary addressing restoration and protection 

criteria.   The Environmental Protection Agency (EPA) oversees the NEP.  Through this 

program local governments, watershed groups and citizens receive grants and technical 

assistance in order to carry out NEP agendas.   NEPs have had varying success nation 

wide, as implementation of Plans can be difficult.   

It is easy to see that the federal government has a number of strategies in place to 

protect coastal resources.  That being said it is often very difficult to coordinate all the 
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different federal efforts: Federal Emergency Management Agency (FEMA) is responsible 

for coastal flood management; U.S. Fish and Wildlife manages coastal wildlife habitats 

through sanctuaries and the Endangered Species Act; the Army Corps of Engineers and 

the EPA oversee Section 404 of the Clean Water Act, which regulates coastal wetland 

development; the EPA upholds coastal water quality standards though the Clean Water 

Act and the Safe Drinking Water Act; the National Park Service manages national 

seashores and parks in coastal areas and; last but not least NOAA under the CZMA and 

NEP controls the planning and management of the coastal zone and estuary protection 

(Daniels and Daniels 247).  It becomes even more confusing since different states and 

localities vary in coastal protection efforts, and sometimes have stricter regulations than 

the federal government.   

State 

The Commonwealth of Massachusetts began developing its coastal management 

program in 1974 with the establishment of a Governor’s Task Force on Coastal 

Resources.  The Task Force in order to establish a cohesive program included relevant 

stakeholders; state agencies, the state legislature, local officials, interest groups, 

businesses, and citizens.  NOAA approved Massachusetts’ coastal zone management 

program plan in 1978, which made the Commonwealth the first state on the eastern 

seaboard with a federally recognized coastal program (Mass CZM 2).  In 1983 the state 

Legislature passed  “An Act Relative to The Protection of the Massachusetts Coastline”, 

Chapter 589 of the Acts of 1983.  Through this Act the Office of Coastal Zone 

Management was established within the Executive Office of Energy and Environmental 

Affairs (EEA). Realizing the importance of an integrated management approach, all 
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divisions within the EEA participate in the implementation of the Massachusetts coastal 

program.  Additionally, in order to develop and execute cohesive coastal policy CZM 

concentrates on a variety of programs including, ocean and shoreline planning, floodplain 

management, and coastal water quality protection.  CZM submits annual grant 

applications to NOAA, which helps create reliable work plans ready for implementation 

within the coastal zone. 

Massachusetts defines its coastal zone as “the lands and waters within an area 

defined by the seaward limit of the state’s territorial sea, extending from the 

Massachusetts-New Hampshire border south to the Massachusetts-Rhode Island border, 

and landward 100 feet inland of specified major roads, rail lines, other visible rights-of-

way… The coastal zone includes all of Cape Cod, Nantucket, Martha’s Vineyard, and the 

Elizabeth Islands.” (Mass CZM 117).  The Massachusetts coastal zone includes all 

islands, transitional and intertidal areas, coastal wetlands, beaches, and other specially 

recognized coastal resource areas.  Federally owned land, however, is not included in the 

coastal zone.  Therefore federal projects within the Commonwealth’s coastal zone must 

go through a Federal Consistency Review, which addresses potential ‘coastal effects’.  

CZM refers to ‘coastal effects’ as impacts to the environment, both biological and 

physical, and impacts to human uses.  Human uses include, but are not limited to fishing, 

boating, public access and recreation, scenic and aesthetic enjoyment, and resource 

creation or recreation (MASS CZM 4).  CZM considers both direct and indirect effects of 

a potential project.  Direct effects occur at the same time and place as a project, while 

indirect effects can be more cumulative and may be removed from a project either by 

distance or time.  In addition to reviewing federal projects CZM is responsible for 
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applying coastal policy within these other state regulations: Massachusetts Environmental 

Policy Act (MEPA), the Public Waterfront Act (Chapter 91), the Review and Approval of 

Municipal Harbor Plan Regulations, Wetlands Protection Act, the Massachusetts 

Sanctuaries Act, and the Massachusetts Ocean Management Plan. 

The purpose of MEPA is to allow public assessment of projects for potential 

environmental impacts.  MEPA reviews attempt to identify and avoid damage to the 

environment or minimize and mitigate the projected damage.  CZM submits comments 

that are focused towards upholding coastal policy as part of the MEPA review process.  If 

the Secretary of EEA decides that a project complies with MEPA it simply means that the 

venture has been adequately analyzed and its alternatives have been assessed and 

potential environmental impacts and mitigation requirements have been evaluated (Mass 

CZM 14).  Being in compliance with MEPA does not mean the issuance of a permit; it is 

just one step in the project permitting process. 

The Public Waterfront Act (Chapter 91) of the Massachusetts General Laws is a 

statute that protects the public’s rights in tidelands below the current or historic high 

water line.  Chapter 91-regulation implementation supports the preservation of tidelands 

for public use that requires direct access to the water.  This helps to ensure that areas 

within this jurisdiction are protected even when they are privately owned or developed.  

Any nonwater-dependent use requires a waterways license, consistent with CZM 

program policies, from the Massachusetts Department of Environmental Protection (Mass 

DEP). 

Municipal Harbor Planning Regulations establish a voluntary program allowing 

cities and towns to develop and submit Municipal Harbor Plans to the EEA secretary.  
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Once approved these plans provide licensing guidance to the Mass DEP regarding 

Chapter 91 and the Waterways Regulations (Mass CZM 15).  Any adverse effects to 

public access via harbor development must be mitigated under these regulations.  

Designated Port Areas are identified as priority for the advancement and maintenance of 

marine and water-dependent industry.  Decisions about licensing and permitted uses fall 

to the Mass DEP, but CZM must first review all projects to ensure consistency with 

coastal policies.   

Massachusetts’ wetland resources are safeguarded under the state’s Wetlands 

Protection Act (WPA) and its accompanying regulations.  Wetland resources supply a 

wide variety of beneficial functions for the public: protection of public and private water 

supplies, fisheries protection, protection of the groundwater, provision of flood control, 

protection of shellfish habitat, prevention of storm damage, provision of wildlife habitat 

and pollution prevention.  In order to ensure wetland functions are protected, a “no net 

loss of wetlands” policy is in place, which means all projects affecting wetlands must 

avoid impacts if possible, minimize unavoidable impacts, and mitigate for what is 

unavoidable.   The WPA performance standards define levels of unavoidable 

environmental impacts that cannot be exceeded.  Section two of WPA regulations, 

“Additional Regulations for Coastal Wetlands” (310 CMR § 10.21-10.37), pertains 

specifically to coastal zone wetlands, and in 310 CMR 10.22 it emphasizes that the 

application of Coastal Wetlands Regulation should be consistent with CZM’s coastal 

policy to the maximum extent permissible (DEP 52).    

The Ocean Sanctuaries Act (OSA) establishes five Ocean Sanctuaries in 

Massachusetts’ waters, which includes Nantucket as part of the Cape and Islands 
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Sanctuary.  The marine boundary extends out three miles from the mean low-water mark 

(M.G.L. 132A §13).  All Ocean Sanctuaries “shall be protected from any exploitation, 

development, or activity that would significantly alter or otherwise endanger the ecology 

or the appearance of the ocean, the seabed, or the subsoil thereof…” as stated in M.G.L. 

132A §14.  The Ocean Act of 2008 amended the OSA and transferred oversight of the 

ocean sanctuaries to the CZM (Mass CZM 16). 

Under the Ocean Act of 2008 the EEA Secretary was required to develop a 

comprehensive ocean management plan.  Upon its adoption in December 2009 the 

Massachusetts Ocean Management Plan was incorporated into the Massachusetts coastal 

zone management program.  Siting and performance standards are considered during the 

MEPA review process, which includes evaluating project alternatives and impact 

mitigation.  The permitting agency is responsible for administering statutory and 

regulatory standards.  The Plan is implemented through an interdisciplinary ocean 

management team.  The team is chaired by CZM and includes personnel from: CZM, 

MassDEP’s Wetlands and Waterways Program, the Department of Fish and Game (DFG) 

Natural Heritage Endangered Species Program, DMF and the MEPA office (Mass CZM 

17).  The Ocean Act and the Massachusetts Ocean Management Plan serve as the legal 

authority for the majority of coastal program policies, while CZM evaluates coastal 

projects for consistency with the plan.  Municipal level authority over the coastal zone is 

the responsibility of local Conservation Commissions.   

In 1957 the Massachusetts Legislature adopted the Conservation Commission Act 

(M.G.L. 40 § 8C).  The Act enabled local legislative bodies to establish Conservation 

Commissions responsible for the protection of a community’s natural resources. 
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Commissions also advise other municipal officials and boards on conservation issues that 

relate to their areas of responsibility.   The Commissions’ authority comes from the 

Conservation Commission Act (M.G.L. 40 § 8C) for open space protection, the Wetlands 

Protection Act (M.G.L. 131 § 40) for protecting wetlands and waterways, and the home 

rule provisions of the state for non-zoning wetlands bylaws.   Conservation Commissions 

are composed of three to seven volunteer members who are responsible for issuing 

wetland permits under the WPA.   

Local 

The Town of Nantucket established a Conservation Commission in 1963 after 

authorization was granted during the Annual Town Meeting (Town of Nantucket 

Conservation Commission “History of the Commission”).   Nantucket’s Conservation 

Commission has seven members each individually appointed by the Board of Selectmen.  

The Commission focuses on the protection of public and private groundwater, the 

prevention of pollution, erosion control and storm damage prevention.  Of specific 

importance is the protection of land containing shellfish and fisheries.   The Commission 

functions to review, condition and permit activities within 100 feet of inland and coastal 

wetlands and resource areas, which includes erosion prone locations such as Coastal 

Banks, Coastal Beaches and Land Subject to Coastal Storm Flowage (LSCSF).  The area 

between 0-25 feet of a resource area is regulated as a no disturbance zone.  However, 

within this area pre-1978 structures are exempt, and special work permits can be granted 

through waiver requests.   

The Town did not adopt zoning until 1972, which allowed for irresponsible 

development.  The Town frequently encounters issues perpetuating from poorly planned 
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development.  Without zoning regulations development was allowed in environmentally 

sensitive and potentially dangerous locations.  Unfortunately most of this unwise 

development is exempt from WPA policy as it predates 1978 legislation.  Grandfathered 

development within the coastal zone is extremely problematic, because erosion control 

standards at these locations are much less stringent.  Inconsistent application of coastal 

policy can create a nuisance as one property is allowed to hard-armor ultimately starving 

neighbors of sand. A private nuisance is considered a civil wrong and can be prosecuted 

in court.  However, it can be difficult to prove fault in nuisance situations as neighbors 

start suing neighbors.   

The Town of Nantucket prepared and accepted a comprehensive plan titled 

Nantucket Master Plan on April 6, 2009 in accordance with M.G.L Ch. 41 Section 81 D.  

The Master Plan replaced an expiring Goals & Objectives of 1990 and elaborated on the 

Comprehensive Community Plan created in 2000 (Town of Nantucket 3). The Master 

Plan has an intended relevance of between 10-20 years.  Daniels and Daniels stress 

comprehensive plans should be revised at least every ten years as they become outdated 

and no longer represent the community’s conditions making suggestions irrelevant (13).  

In reference to protecting natural resources and open space the Master Plan states, “The 

town must encourage the use of tools such as conservation restrictions, tax abatements, 

gifts, and zoning to aid its mission.  “Un-development” should be employed to recover 

open space or recreational parcels in strategic locations, such as the waterfront.” (Town 

of Nantucket 63).  Protecting the Town’s coastal resources requires a coordinated effort 

between Town Agencies, non-profits and private groups.  Relevant groups include: the 

Board of Selectman, Planning Office, Conservation Commission, Nantucket Islands Land 
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Bank, Parks & Recreation, the Nantucket Conservation Foundation, the Nantucket Land 

Council, and The Massachusetts Audubon Society (Town of Nantucket 64). The Master 

Plan calls for the creation and implementation of a Coastal Management Plan within five 

years. 

Nantucket’s location brings a set of unique challenges that cannot be answered 

solely through state regulations.  Consequently, Nantucket has imposed a variety of 

bylaws and planning efforts to assist in the management of its special coastal 

environment. Nantucket Bylaw Chapter 136: Wetlands was adopted at the Annual Town 

Meeting in 1983 (TON § 136).  It was amended in February 1988 after the Commission 

approved a document titled “Wetlands Protection Regulations”, which provides more 

stringent controls than are outlined in state wetland policy.  Chapter 136 was 

subsequently revised in June 2008 and July 2013.    

The Town of Nantucket has several other bylaws pertaining to activities within 

the coastal zone and protection of the beaches: Chapter 56: Beaches, Regulation of Motor 

Vehicles On; Chapter 66: Coastal Areas and Open Spaces, Protection Of; Chapter 67: 

Coastal Properties Owned By Town, Management Of; Chapter 99: Nantucket and 

Madaket Harbor Watersheds; and Chapter 137: Wharves and Waterways, Town.  Many 

of these bylaws act to protect Nantucket’s coastal resources through broad activity 

restrictions, and in some cases these restrictions can be circumvented with special 

waivers and permits.   Chapter 56 aims to protect the beaches “by controlling the use and 

operation of motor vehicles thereon as well as to regulate commercial activities on the 

beaches of Nantucket as such uses are deemed to have a significant effect on wetlands 

values, including but not limited to flood control, erosion control storm damage 
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prevention, fisheries, shellfish, wildlife and recreation…Such protection is extended to 

private as well as public beaches…” (TON § 56-1).  This chapter restricts commercial 

activities on the beach, but excludes ventures sponsored by the Town of Nantucket.  

Nantucket Bylaw Chapter 66 states its purpose is “protect the beaches, coastal areas and 

other opened unimproved spaces of Nantucket by regulating activities within or upon 

these areas by persons whose activities are deemed to have significant effect on the 

environment, including but not limited to wildlife and recreation; on scenic views; on 

excessive noise; on natural, scenic, historic and aesthetic qualities of the beach 

environment of other open spaces on Nantucket; on public safety and welfare; and on the 

preservation of peace and good order.  Such protection is extended to private as well as 

public open space areas as a correlate to owners giving express of implied consent to use 

of their private property for any lawful purpose thereon,” (TON §66-1).  Chapters 56, 66, 

99, and 137 are general laws and are fairly easy to implement, but they lack proactive 

planning elements unlike Chapter 67. 

During the 2008 Annual Town Meeting a warrant article passed that amended the 

Code of the Town of Nantucket to include Chapter 67, which focuses on the management 

of Town owned coastal properties.  Chapter 67 includes five subsections all of which 

reference erosion control in the context of coastal management and planning.  Subsection 

A calls for a “temporary moratorium on the use of Town properties located along the 

eastern coastline of Nantucket…for new coastal engineering structures, bluff armoring 

projects, hard or soft erosion control devices, bulkheads and the like…”   (TON §67-1 A).   

Maintenance of existing erosion control projects is permissible under this bylaw.  

However, any land access essential to perform maintenance work shall be granted only 
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after written permission from all legal landowners (TON §67-1 B).  The Board of 

Selectmen is allowed to grant private licenses for limited privately funded pilot projects 

during the moratorium.   A limited project will only be granted if it is in the public 

interest and is likely to provide scientific data that will assist in developing a Coastal 

Management Plan.  Limited projects require all the necessary permits under MEPA and 

the Nantucket Wetlands Protection Bylaw (TON §67-1 C).  Any coastal land leasing or 

licensing shall be subject to approval by a vote at an Annual or Special Town Meeting 

(TON §67-1 E).  Under Chapter 67 the moratorium should be lifted upon completion of a 

comprehensive Coastal Management Plan for the Town of Nantucket or as of December 

31, 2013, whichever comes first.  The moratorium does not prohibit emergency armoring 

methods necessary to protect public roads, public buildings or other public assets from 

imminent destruction (TON §67-1 D). 

The Board of Selectmen formed the Coastal Management Plan (CMP) workgroup 

in March 2012.  The workgroup was established in order to satisfy two issues; Nantucket 

wanted better local control over the activities that occur in local waters, and upon the 

acceptance of Chapter 67.  The temporary workgroup was tasked with creating a Coastal 

Management Plan that would establish priorities and procedures for protecting and 

managing town owned infrastructure, public access points and roads adjacent to the 

coastline.  The workgroup has seven members, which includes a representative from the 

Board of Selectmen and the Conservation Commission (CMP Workgroup, Introduction).  

The island was divided up into 10 sectors each addressing an area’s unique challenges, 

wave strengths, patterns of erosion and concerns from federally protected species to 

public access.  The CMP covers a wide range of topics including: water quality, coastal 
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hazards, habitat, erosion control, harbors, public access policy, beach access policy, 

offshore resources, fisheries, alternative energy, homeland security, data accessibility, 

consistency with state and local laws, and integration with the municipal harbors plan 

(CMP Workgroup, Introduction). 

 The workgroup used a five-step process to help determine what was to be 

included in the Plan and how to best confront coastal management issues.  First, the 

workgroup had to recommend a strategy for the development of a comprehensive Coastal 

Management Plan.  The development process allowed for participation from all interested 

individuals and stakeholders through public meetings, which were held in accordance 

with Open Public Meeting Law (CMP Workgroup, Introduction).  The Plan was 

developed using technical assistance from CZM’s StormSmart Coasts Program, and the 

Board of Selectmen received regular updates regarding planning progress and policy 

issues.  The second step involved inventorying and describing town-owned property that 

should be covered under the Plan.  This step identified potential municipal infrastructure 

issues, and highlighted areas most at risk.  Criteria were developed to determine trigger 

points that would initiate action to address erosion control and other issues.  The third 

task was to determine town-owned properties that should retain unrestricted public access 

and to distinguish locations that should have more restricted access in order to reduce the 

risk of infrastructure degradation.  Step four identified known erosion control methods 

and evaluated them based on industry standards, environmental impacts, associated costs, 

public access and benefits.  Each approach was assessed to determine the feasibility of 

success at town-owned properties based on physical characteristics and other conditions 

(CMP Workgroup, Introduction).  The fifth and final task was to identify cost related 
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items, activities, resources, and programs necessary to implement action.  This included 

recognizing any permitting required for implementation.  The Plan includes an issues 

matrix that for each coastal issue identifies current legislation and policy and includes 

relevant references.    Coastal issues not already covered through existing planning are 

noted as requiring policy development by the CMP including: coastal hazards, erosion 

control, public access policy and homeland security.  It is important to note that the Plan 

is considered a “living document” that should be re-evaluated every three to five years, 

and it can be amended as needed (CMP Workgroup, Introduction). The final 

recommendation of the CMP Workgroup is for the Board of Selectmen to appoint an 

Implementation Committee in order to effectively manage the coast under the new CMP.  

This committee should include one member from the Department of Public Works, one 

member from the Office of Emergency Management, one member from the Department 

of Natural Resources, one member from the Conservation Commission, and three at large 

community members.  It is suggested that the Board of Selectmen actively seek funding 

for CMP implementation.  The Town of Nantucket’s Coastal Management Plan was 

accepted in April 2014.  This coincided with the adoption of Article 35, Zoning Bylaw 

Amendment: Flood Hazard Overlay District (Stover 2).  Article 35 established new flood 

hazard areas coinciding with the latest Federal Emergency Management Agency (FEMA) 

flood maps and regulations.    

Current Erosion Projects and Initiatives: An Evaluation 

A Public-Private Partnership between the Town of Nantucket and SBPF 

In the spring of 2013 after a particularly powerful storm season the Board of 

Selectmen by a majority vote agreed to enter into a Memorandum of Understanding 
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(MOU) with SBPF, forming a public-private partnership to protect private homes and 

public infrastructure from an encroaching coastline.  The Town has a legal obligation to 

ensure the stability of Baxter Road for the provision of infrastructure and access to 15 

residential properties and the Sankaty lighthouse.  The Town is currently working on a 

Baxter Road relocation plan should the bluff edge erode further. Unfortunately, rerouting 

the road through private properties is proving to be a lengthy process costing an estimated 

$3.68 million (Graziadei, June 2013).  The projected expenses combined with promises 

of legal action should eminent-domain takings be deemed necessary caused the 

Selectmen to partner with SBPF to solve the erosion emergency.  The MOU allows SBPF 

to license Town owned land for the purpose of designing, permitting and constructing an 

erosion control structure.  On July 5, 2013 the MOU was signed giving SBPF permission 

to experiment with coastal engineering at private expense on portions of public owned 

land without consent of the Nantucket voters. This decision undermines aspects of 

Chapter 67, including the requirement for a Town Meeting vote to grant coastal licensing 

and the existence of a moratorium on coastal engineering. 

Rock Revetment  

 The proposal for a three-phase project, involving a 4,000-foot rock revetment, 

was presented to the Nantucket Conservation Commission by SBPF on July 24, 2013.   

Phase 1 involved installing rocks along 1,500 feet of the Coastal Bank to protect the most 

threatened homes and portions of Baxter Road that were now within 50 feet of the edge.  

The revetment rocks and other supplies would be delivered by barge.  Once on site the 

large boulders would be positioned using front-end loaders and then the entire structure 

would be covered with a layer of sand for mitigation.  The sand would be excavated from 
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local sand pits, trucked and then dumped with a conveyer device over the edge of the 

bluff to be spread by loaders.  Phase 1 was to be completed by December 2013, and 

Phase 2, extending the revetment by 2,500 feet, would be completed in 2014.  The third 

phase of the proposal as stated in the July 5, 2013 MOU is as follows: “Phase 3 includes 

the planning, design, permitting, and construction of relocation of Baxter Road and 

public utilities if it becomes necessary due to further coastal erosion.” (Memorandum of 

Understanding 2).   

Interestingly there is no projected timeline for Phase 3, the stage that would create 

alternate access for Baxter Road.  It is important to highlight that the order in which the 

three phases are organized presents a discrepancy in the fundamentals behind the 

partnership between SBPF and the Town of Nantucket. The Town’s responsibility is to 

provide public infrastructure and access to Baxter Road residents not to endorse an 

experimental coastal engineering project.  This partnership is the beginning of a catch-22 

for the Town as planning for the alternate road will not begin until the proposed erosion 

structure has failed thereby triggering the necessary emergency to seek access through 

eminent domain.  Another indication the public is not equally benefitting from this 

partnership is the high likelihood of adverse environmental impacts.    

The rock revetment application has been met with skepticism and a few notable 

opponents have spoken out publically about potential damage to the fragile coastal 

environment.  The Nantucket Land Council, Inc., a local 501 (c) 3 environmental 

advocacy group with more than 1800 members, has repeatedly expressed concerns over 

the proposed engineering project, suggesting the project fails to meet a number of 

performance standards under the Town of Nantucket Wetland Protection Regulations.  In 
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a letter to the Commission dated July 30, 2013 Emily Mackinnon, Resource Ecologist for 

the Nantucket Land Council states, “As proposed the project will cause adverse effects on 

wildlife, erosion control, storm damage prevention and recreation.  The mitigation 

proposed in the form of beach nourishment is not sufficient to protect downdrift beaches, 

and the applicant has asserted that as designed the proposed project will cause the coastal 

beach fronting the revetment to erode away and disappear.  The loss of 0.8 miles of 

coastal beach resource area will absolutely result in adverse effects on wildlife, 

erosion control, storm damage prevention and recreation.” (MacKinnon 2).  The 

Quidnet Squam Association, a group whose members consist of homeowners located 

north of the proposed project, has voiced apprehension.  Their fear is that the coastline in 

front of the Quidnet and Squam neighborhoods and the barrier beach along Sesachacha 

Pond will experience adverse downdrift impacts.  In a letter to the Board of Selectmen 

Richard Peterson, President of the Quidnet Squam Association describes the project as a 

“quixotic battle with the forces of the open ocean” (June 24, 2013).  Robert S. Young, 

PhD, who is a Licensed Professional Geologist and the Director of the Program for the 

Study of Developed Shorelines a joint venture between Duke and Western Carolina 

University, offered his expertise concerning the erosion issue.  Dr. Young submitted a 

letter to the Commission on August 8, 2013 stating, “It is in my professional opinion that 

the logical next step is not the construction of a large rock revetment, but rather, the 

development of a long-term plan for getting critical infrastructure and threatened property 

out of harms way…The proposed Baxter Road and Sconset Bluff Storm Damage 

Prevention Project will require managing, monitoring, and funding forever.” (Young 9).  
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The Conservation Commission heard testimony from both sides of the issue through the 

summer, but to no resolve as the rock revetment filing remains open.  

 

 

 

Geotextile Tube Installation 

As the revetment project waited in permitting limbo a new joint venture between 

the Town of Nantucket and SBPF commenced.  On October 9, 2013 the original MOU 

was amended with the first course of action stating: “SBPF and the Town shall apply as 

co-applicants, for approval of an emergency project to protect Baxter Road temporarily in 

the areas where Baxter Road appears to be in imminent danger due to erosion of 

Siasconset Bluff…” (Memorandum of Understanding Amendments 2).  Under the new 

amendments planning for relocation of the road is listed as the third action with the first 

being the installation of a coastal engineering structure and the second the development 

of a Baxter Road emergency access plan.  Milone & MacBroom, Inc., the Town’s 

engineering consultant stated, “As you know, Milone & MacBroom, Inc. has been 

evaluating alternatives for stabilizing Baxter Road for the short term until slope 

stabilization can be performed and/or Baxter Road can be relocated.  While this analysis 

is ongoing, based on the work we have completed to date we have strong reservations 

about the ability to stabilize Baxter Road for any specific length of time.  While some 

plans, such as that currently under consideration by the Sconset Beach Preservation Fund, 

may have the ability to provide benefit, we do not believe that any plan can be guaranteed 

to work for a specific length of time.” (Burnham September 25, 2013).  The disconnect 
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between the objectives of SBPF and those of the Town is clear in the organization of the 

MOU action points.  The Town will not be absolved of responsibility until the road is 

relocated, and private interests looking to preserve property are delaying that action.   

Baxter Road failure criteria go into effect when the Bluff edge comes within 25 feet of 

the road at which time the Town will take easements via eminent domain in order to 

construct alternative access (Fronzuto 1).  This is a highly contentious issue among 

private property owners.    In an attempt to have erosion control measures installed before 

the winter 2013-2014 storm season SBPF and the Town applied as co-applicants for the 

installation of a coastal engineering structure.   

Under 310 CMR 10.24 (c) 2 the Town applied for a “limited project” in order “to 

protect the health, safety, and welfare of the residents of Baxter Road…and consists of 

the protection, maintenance, and improvement of an existing public roadway and public 

utilities.” (Burnham October 25, 2013).  Using information provided by Haley and 

Aldrich, a Boston-based geotechnical and structural engineering firm hired as consultants 

by SBPF, the Town and SBPF determined that a four tier geotextile structure, designed to 

withstand a 100 year storm surge, and extending 1,500 feet along the toe of the bluff 

would be the preferred method of temporary stabilization.  The system would require 

extensive sand mitigation to compensate for downdrift impacts, but was the method of 

choice citing more environmentally friendly options like a smaller geotextile system or 

jute fiber logs would be doomed to fail over time.  This is an interesting justification for 

the Town to make since the project should be limited, temporary essentially, until the 

road is secure. The proposal states as part of the Construction Methodology section: 

“Frequency of nourishment of the sacrificial sand layer will depend on the duration that 
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the temporary protection is left in place and the severity/occurrence of storms” (Burnham 

October 25, 2013).  In order to satisfy the needs of the Town it would be logical to think 

that temporary protection would only be needed until an alternate access route was 

created.  SBPF, however, regards this structure as temporary until a permanent solution 

like the rock revetment can be established.  Discrepancies in the long-term goals of SBPF 

and those of the Town emphasize key flaws in the partnership and suggest that one party 

will be satisfied before the other.  Inconsistencies concerning the objectives of the joint 

proposal have caused confusion during the permitting process and they highlight a lack of 

transparency within the partnership.  Another point of contradiction comes from a 

previous submission to the Conservation Commission on behalf of SBPF, which 

discourages the use of geotextiles for erosion control.  The Notice of Intent submitted in 

July 2013 states, “Geotextile tubes are not well-suited to a high energy environment like 

Sconset.  Too much scour at the toe could potentially lead to structural failure…Geotubes 

are susceptible to damage from vandalism, debris, and storm waves; storm-driven debris 

may puncture and tear the tube.  For this reason, maintenance costs for the geotubes tend 

to be higher than for other alternatives.  When ripped open by storm waves, geotextile 

tubes may fail in place, emptying sand onto the beach and possibly releasing geotextile 

material to the coastal environment…replacement of the geotube would be expected to be 

required on a frequent basis (one or more times annually).” (Epsilon Associates, Inc. 6).  

Since this statement suggests geotubes are doomed to fail it is important then to 

contemplate why they are being suggested as the preferred method of temporary 

stabilization over a more environmentally friendly option like jute fiber logs.       
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Similar to a rock revetment the geotextile tubes would act as a hard erosion 

control structure and would have comparable adverse impacts.  Therefore groups like the 

Nantucket Land Council, Inc. and the Quidnet Squam Association continue to express 

concerns over the potential degradation of the coastal environment.  It quickly became 

evident that the Conservation Commission would not grant a Notice of Intent for this 

project without due diligence.  Impatience grew as winter approached and the regular 

permitting process was moving slowly.  The applicants felt they had run out of time and 

now faced an erosion emergency. 

Emergency Certification  

 Under the WPA an Emergency Certification can be granted for work in a resource 

area resulting from a natural disaster or other emergency.  Under Nantucket’s CMP an 

emergency must be a direct threat to public health and public safety (133).  This is unlike 

the State’s Emergency Certification that can be granted to protect threatened private 

property.  Winter’s approach and the potential for nor’easters, coastal storms with strong 

northeasterly winds, warranted an erosion emergency.  Like so many emergency 

situations a certain level of chaos ensued. Three different requests for Emergency 

Certification were filed in rapid succession.  Unlike the NOI process, the Conservation 

Commission must act upon Emergency Certification requests within 24 hours.   On 

November 26, 2013 SBPF filed for an Emergency Certification, which was heard before 

the Commission the following day.  The Emergency Request was for a project almost 

identical to the four tiered geotextile tube installation except it was scaled down to protect 

the most critical 900 feet of bluff.  SBPF was denied emergency permitting status by the 

Conservation Commission on November 27, 2013; consequently the same request was 
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then filed with the Massachusetts DEP on November 29, 2013 (Weiss 1).  The Town of 

Nantucket filed separately for an Emergency Certification on December 3, 2013.  The 

Town proposed a hybrid project; instead of four geotextile tubes the structure would 

consist of two geotextile tubes covered with four tiers of jute.  The thought being that the 

jute terraces would release sand more naturally than the geotube mitigation sand could.  

The Conservation Commission permitted the Town’s request on December 4, 2013.  The 

Town never acted on this Emergency Certificate.  The Massachusetts DEP granted a 

superseding Emergency Certification to SBPF on December 10, 2013 for a 900-foot four 

tiered geotextile tube structure.  This was an interesting decision considering the fact that 

the Massachusetts Office of Coastal Zone Management promotes the use of more natural 

alternatives over coastal engineering structures (Haney 8).  The DEP Certification still 

required that the Nantucket Conservation Commission issue an Order of Conditions for 

the 900-foot project because Emergency Certifications are only active for 30 days, 

adequate time to abate an emergency.  On December 17, 2013 a joint filing between the 

Town of Nantucket and SBPF was received by the Conservation Commission (Weiss 1).  

The Commission heard from both applicants.  The Town representative admitted they 

had acted in haste when jute was proposed, because jute wouldn’t be available in time for 

the installation.  This caused obvious frustration among Commissioners, and the Town’s 

Emergency Certification essentially became null.  In what appeared to be a forced 

compromise the Commission issued a joint Emergency Certification for a 900-foot three 

tiered geotextile tube structure. 

 Construction on the coastal engineering structure began almost immediately.  The 

project was met by citizen skepticism and many residents took it upon themselves to 
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monitor the installation.  The coastal engineering structure was completed at the end of 

January 2014, but not without controversy.  The applicants had not properly followed the 

conditions outlined in the Emergency Certification.  On February 4, 2014 the Army 

Corps of Engineers issued a letter to the applicants stating that no more work would be 

allowed within their jurisdiction.  The applicants had been photographed doing work 

below the high tide line without proper ACOE permits, which violates Section 10 of the 

Rivers and Harbors Act of 1899 and Section 404 of the Clean Water Act (Kotelly 1).  

Shortly thereafter on February 5, 2014 the Conservation Commission issued an 

Enforcement Order to the applicants (Nantucket Conservation Commission 1).  The 

Enforcement Order cites the following violations, “Installation of a drainage pipe and 

infiltration bed along the face of a Coastal Bank and on a Coastal Beach, installation of 

concrete plugs on the permitted geotube, excavation of the Coastal Beach below the mean 

high water mark and the placement of sand on the face of the Coastal Bank above the 

geotubes outside the sand delivery areas.” (Nantucket Conservation Commission 1).   The 

Conservation Commission now had the difficult task of deliberating an Order of 

Conditions for the structure as built.  

 The installation includes three sand filled geotextile tubes 45-feet in 

circumference and approximately 855 feet long.  The bottom tube sits in an excavated 

trench with the top roughly situated at elevation zero; this tube was filled with local 

beach sand.  The second and third tubes are tiered back towards the bluff and were filled 

and covered with sand from offsite.  The project was mitigated with 22 cubic yards of 

sand per linear foot, which was greater than the 14.3 figure previously agreed to.  Upon 

completion 39,204.24 cubic yards of sand had been delivered, at $27 per cubic yard that 
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cost roughly $1,058,514.48 (Cohen 42-43).  It took 1,782 dump truck loads (an average 

load is 22 cubic yards) to deliver all the mitigation sand.   Therefore when round trip 

travel is taken into consideration the roads were impacted by a little over 3,500 dump 

trucks, creating its own long list of environmental impacts. The project was privately 

funded by SBPF and cost roughly $3 million (Patel 3).  The geotextile structure was field 

tested by a late season storm on March 26, 2014.  Monitoring performed after the storm 

revealed two important things.  First, sections in front of the second geotube had become 

exposed when the sand template was carried away by the storm surge.  Mitigation sand 

remained on top of this geotube however.  This ‘stranded’ mitigation sand was not 

available to the littoral system during the storm.  The storm surge was basically met by a 

wall in areas where the geotextile tube was left exposed, which highlights the 

mitigation’s inability to mimic the natural system.  Second, the structure had contributed 

an estimated 1.5-2.5 cubic yards of sand per linear foot.  The jute terraces located to the 

south of the installation had only contributed 0.25 cubic yards of sand per linear foot and 

unprotected areas of bluff were not impacted by the storm surge at all (Hartnett 12).  

These figures show flaws in the mitigation component of the project, as it is clearly 

contributing sand the way the natural system would.  After months of unrelenting 

hearings the Commission voted to issue a negative order on May 21, 2014.  The main 

finding being that there were reasonable alternatives to the project (Norton 3).  The 

Commission held two special meetings and drafted a denial.   The burden of proof is on 

the applicant to show that no adverse effects will occur as a result of the project.  An 

underlying factor for the denial was the conclusion that achieving appropriate mitigation 

for this project would be nearly impossible given the dynamics of the area.  On June 3, 
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2014 a denial was officially issued, and within three weeks SBPF had submitted a 69-

page appeal both to the Massachusetts DEP for a Superseding Order of Conditions and to 

Superior Court (Pykosz 1).  Through the Superseding Order of Conditions the applicant 

not only seeks to approve the current structure but requests the addition of a forth 

geotextile tube, end returns, and bluff re-vegetation.  Bluff re-vegetation would require 

the addition of a considerable amount of sediment because the angle of the bluff is 

currently too steep to plant.    The Town of Nantucket and the Board of Selectman have 

vowed to defend the Conservation Commission’s decision despite being co-applicants.  

The stabilization project is now totally out of local control as it waits on a MEPA 

environmental review, a DEP ruling, and the decision of a Superior Court judge.   

Discussion 

 Coastal locations worldwide face a battle against the rising sea, and increased 

human development along the shoreline has exacerbated the fight.  Policy makers, 

planners and managers are tasked with evaluating the coastal environment and 

prioritizing stakeholder values, and though many attempts have been made throughout 

history to control receding shorelines there is still no universally accepted methodology 

to aid decision makers.  The dynamics of the coast are incredibly variable from one 

location to the next, therefore every threatened shoreline needs a comprehensive review 

of its significance to society and the environment, and its role within the larger littoral 

system.   

 Attempts to control the erosion process are often futile because the shoreline 

adapts and shifts to find a new equilibrium in the face of stabilization methods.  In other 

words the sea is able to transfer its energy to inundate and erode downdrift locations 
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instead.  Therefore decisions to manipulate the coastal zone should not be taken lightly, 

especially when considering the use of hard structures that cause well-documented 

adverse impacts.   Making the choice between hard-armoring, soft stabilization and 

managed retreat can be difficult.  It is not simply a question of choosing the easiest 

technique, but often the decision to save one location while forfeiting another.  In her 

book Against the Tide: The Battle for America’s Beaches Cornelia Dean states 

“Decisions to armor the coast are not decisions to save the beach- quite the contrary. 

They are decisions to sacrifice the beach, or neighboring beach, for the sake of building.” 

(66).   Coastal planning and management should be taken very seriously because the 

consequences for unsubstantiated decisions can be extreme and irreversible.  It is 

important to encourage collaboration between planners, policy makers, managers, 

stakeholders and scientists in order to adequately plan for the uncertainties of sea level 

rise and climate change.   The Conscience Project addressed the complexities of coastal 

management and emphasized the need for further research into the combination of coastal 

science and policy.  Unfortunately, it seems there is no one correct methodology for 

coastal planning, instead each unique situation warrants a thorough assessment of current 

conditions and potential outcomes.  The difficult assignment of determining an 

appropriate course of action for an eroding coastline should be a cooperative effort and 

the process should include an exhaustive cost benefit analysis of all available options.  In 

most cases achieving coastal resilience will not be possible without using a combination 

of techniques.  Planning efforts should address short-term concerns and future 

ambiguities, which creates the need for five year as well as fifty year plans that allow for 

policies to be re-evaluated and amended.   Daniels and Daniels stress that environmental 
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planning must be broad and inclusive, because if planners focus on only one aspect of the 

environment without recognizing the potential impacts of other activities then plans, 

regulations and incentives are usually far less effective (12).  Implementation of planning 

efforts is often easier said than done.     

 The Town of Nantucket has an assortment of coastal policies.  Upon review many 

of these planning efforts appear uncoordinated and as a result rather ineffective.  Take for 

example the Town’s Coastal Management Plan, a 133-page document that has no legal 

standing or implementation framework.  Basically there are no guidelines to assist with 

activating the plan.  Creating effective spending programs, special incentives, and strong 

environmental and land-use regulations are three elements that are instrumental to 

implementing an environmental action plan (Daniels and Daniels 28).  The CMP 

inventories all Town-owned coastal property and infrastructure and identifies current and 

future management issues.  Having a proper catalog of these public resources is 

undeniably an important start to Nantucket’s coastal planning.  However, a major flaw in 

the CMP is that it does nothing to address or inventory private coastal property.  Actions 

that take place on private property impact on neighboring locations. Downdrift sand 

starvation resulting from a seawall installation is an example.  Limiting the CMP to 

public property causes the Plan to lack the holistic quality necessary to achieve coastal 

resilience.  One good aspect of the CMP is that it is a ‘living document’ to be re-

evaluated every three to five years.  Nantucket’s zoning regulations are effective in 

theory, but handling grandfathered property and development poses an understandable 

problem.        
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 The Town’s coastal planning efforts show a clear lack of focus when evaluated in 

the context of the current erosion control project in Sconset.  Effective coastal 

management requires regional scale planning for the multi-purpose use of beaches 

(McLachlan 256).   For Nantucket this would mean adopting an inclusive island-wide 

approach to coastal management.  The Board of Selectmen entered into a public-private 

partnership with SBPF for the purpose of installing an erosion control structure on the 

island’s eastern shoreline.   Arguably, this decision was made without properly weighing 

the potential impacts to neighboring locations.  Jim O’Connell from Coastal Advisory 

Services submitted comments regarding adverse impacts on behalf of the Quidnet Squam 

Association.  He stressed “the coastal bank which is the subject of this filing is a major 

sediment/sand source contributing to the healthy volume of beaches, dunes, and barrier 

beaches along the Quidnet Squam shoreline areas to the north. Sediment is also cited to 

be transported at times towards the south… Thus, the eastern shore of Nantucket can be 

considered a ‘littoral cell’. As such, the coastal banks, coastal beach, coastal dunes, 

barrier beaches and near-shore areas are an interactive system: Any interruption in the 

volume and timing of the sediment supply from the coastal bank to the areas to the north 

can potentially result in adverse impacts in terms of accelerated erosion and storm 

damage to the beaches, dunes, and barrier beach, and as a result possible damage to 

landward developed property.” (O’Connell 3).  It shows a distinct lack of foresight to 

enter into a controversial partnership for a project with clear potential for adverse 

impacts.  This partnership also lacks transparency as the Town and SBPF have very 

different long-term goals. The geotextile tube stabilization project began before the 

completion of the CMP during a period when Chapter 67 called for a moratorium on the 



 

	   52	  

installation of coastal engineering structures.  Not only this, but the Nantucket Land 

Council, one of the Island’s most respected environmental advocacy groups, has 

repeatedly denounced the project as being environmentally unsustainable and damaging. 

The Nantucket Master Plan states “Nantucket must work diligently to protect its wildlife 

population and habitat by identifying and preserving landscapes that foster species 

diversity, and link to known wildlife resource areas.” (Town of Nantucket 65).  There is 

unique cobble habitat home to diverse assemblages of fish located directly offshore from 

the project. Protecting this exceptionally productive fishing ground should be of the 

utmost importance to the Town.  The beach acts as a transition zone between the 

terrestrial and marine environment, and unfortunately by covering the beach with 

geotubes and foreign sand this functional link is quickly degraded and destroyed.  It 

would be extremely naïve to think that the destruction of the beach wouldn’t have 

negative impacts on the adjacent marine habitat.  Agreeing to this partnership 

demonstrates very poor planning; many decisions were made hastily lacking input from 

important stakeholders and absent was proper independent review.  Luckily, projects 

within the coastal zone are subject to review by the Nantucket Conservation Commission, 

the regulatory authority responsible for overseeing wetland resource areas.  

 The Conservation Commission is bound by legislation in the WPA as well as 

relevant local bylaws.  Local bylaws in this case are more protective of the coastal zone 

than state wetland regulations, but state law is given greater authority.  Consequently the 

Massachusetts DEP can issue a Superseding Order of Conditions despite a negative 

ruling from the local Conservation Commission.   The permitting process relating to the 

SBPF and Town of Nantucket bluff stabilization project is an example of a glaring issue 
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with environmental legislation.  Frequently state level governance has different motives 

from local authorities and as a result local government zoning and development controls 

are often over-ridden.  Abel et al. cites “opposition from State Government to local 

government planning decisions” in the top seven of 32 sea level rise challenges facing 

local governments (282).   When DEP is reviewing a project for a Superseding Order of 

Conditions there is no consideration of local bylaws as part of the review.  In other words 

a project is evaluated based solely on state criteria ignoring local legislation that was 

presumably intended to protect important aspects of the local environment. The 

Nantucket Conservation Commission deliberated over the geotextile installation for more 

than nine months through the public hearing process, and only after this extensive period 

of review a Denial Order was issued.  It would be reasonable to think that the 

Commissioners, all volunteers, decided to issue a denial only after exercising due 

diligence.  By ignoring local expertise and first-hand knowledge about site-specific 

conditions there is a high likelihood the potential for many adverse environmental 

impacts will be overlooked.    

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 Town has comprehensive plans dating back at least 25 years.  

However coastal management aspects of these plans have never been evaluated based on 

merit.  The necessity to protect and manage coastal resources is mentioned in the 

Comprehensive Community Plan of 2000, and coastal management is addressed again in 
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the Nantucket Master Plan.  The Master Plan of 2009 requires that a Coastal 

Management Plan be created and implemented within five years.  No action was taken on 

this until 2012 when the CMP Workgroup was established.  The Workgroup consulted 

with the Massachusetts Office of Coastal Zone Management and used guidelines from 

CZM’s StormSmart Coasts programs for the creation of the CMP.  Although Nantucket’s 

Coastal Management Plan was completed in 2014 there is little capacity to implement 

actions highlighted within.  It is also incomplete in the fact that it does nothing to address 

private property, a major component of the coastal zone.  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 sectors, which is 

good because it is able to address features unique to each sector.  But at the same time 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 be helpful in the face of future emergencies.  The CMP 

was created out of necessity and as a reaction to Chapter 67.  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.  It would be wise for the Town 

to hire a qualified 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 



 

	   55	  

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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