
 

 

A PHYSICAL AND CONTROVERSIAL ANALYSIS OF SHORELINE CHANGE ON  

NORTH CAROLINA‟S BARRIER ISLANDS 

 

 

by  

Katelin Kelly  

Dr. Lisa Campbell, Advisor 

May 2010  

   

  

  

 

 

 

 

 

 

   

Masters project submitted in partial fulfillment of the  

requirements for the Master of Environmental Management degree in  

the Nicholas School of the Environment of  

Duke University  

2010 

  

MP Advisor's signature  

 



 

 

Outline 

 

 

List of Acronyms…………………………………………………………………….………...….1 

Abstract……………………………………………………………………………………….…...2 

Introduction…………………………………………………………………………..…..……..…2 

 A Rising Sense of Urgency……………………………………….……………..….….….3 

Purpose of This Study……………………………………………………….………..……….…..5 

Springer‟s Point Shoreline………………………………………………………..….……………6 

 Introduction……………………………………………………………...………………...6 

 Historical Shoreline Evaluation………………………………………..………………….7 

 Jetty Influence………………………………………………………….………………...11 

A Broader Perspective: North Carolina‟s State Shoreline…………………….…………………12 

 Introduction………………………………………………………………………............12 

 Historical Coastal Management Structure……………………………………………….13 

Current Political Context: Professional Insight………………………………………………….15 

 Evidence of Erosion………………………………………………………………...........17 

 Short-Term Solutions………………………………………………...…………………..20 

  Hardened Shorelines…………………………………………..…………………20 

   Seawalls…………………………………………….……………………20 

   Groins and Jetties……………………………………………...…………22 

   Terminal Groins………………………………………………………….23  

  Soft Stabilization………………………………………………………………....26 

  Sandbags: A Temporary Solution………………………………..………………29 

 Long-Term Solutions…………………………………………………………………….31 

  Retreat……………………………………………………………………............31 

  North Carolina‟s Development Setback Rule……………………………………34 

  Professional Proposals…………………………………………………………...35 

   Limit Rebuilding…………………………………………………............36 

   Stop Insurance Subsidies…………………………………………...........38 

   Buy Out Coastal Property………………………………………..............40 

   Funding Mechanisms for Shoreline Planning……………………............42 

   Education……………………………………………………….………..45 

Conclusion………………………………………………………………………….……………47 

References……………………………………………………………………...….……………..50 

Appendix I: Ocracoke Risk Analysis Map………………………………………….…………...54 

Appendix II: Historical Aerial Photographs……………………………......................................55 

Appendix III: Springer‟s Point Shoreline Change Map…………………………….……………60 

Appendix IV: Photos of Springer‟s Point Jetty……………………………….…….……………61 

 



 

1 

 

List of Acronyms 

 

 

 

AECs  Areas of Environmental Concern 

ALACE Airborne LiDAR Assessment of Coastal Erosion 

CAMA Coastal Area Management Act 

CBRS  Coastal Barrier Resources System 

COBRA Coastal Barrier Resources Act 

CRAC  Coastal Resources Advisory Council 

CRC  Coastal resources Commission 

CSC  Coastal Services Center 

CZMA  Coastal Zone Management Act 

DCM  Division of Coastal Management 

DENR  Department of Environment and Natural Resources 

LiDAR Light Detection And Ranging 

NFIP  National Flood Insurance Program 

NOAA  National Oceanic and Atmospheric Administration 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

2 

 

A PHYSICAL AND CONTROVERSIAL ANALYSIS OF SHORELINE CHANGE ON  

NORTH CAROLINA‟S BARRIER ISLANDS 

 

Katelin R. Kelly 

ABSTRACT 

With the density of development in North Carolina‟s coastal counties at an unprecedented high, 

the encroaching ocean is met with a heightened sense of urgency by coastal property owners.  In 

this urgent call for coastal managers and legislators to remedy coastal investments, there is not a 

clear consensus to the appropriate action or lack thereof.  The physical complexity of the 

shoreline is such that no two segments are alike and every action has consequences, making the 

balance of tradeoffs a very controversial matter.  This research uses the historical shoreline 

mapping of Springer‟s Point nature preserve on the barrier island of Ocracoke to demonstrate the 

naturally dynamic system of an undeveloped, but historically and ecologically valued property.  

Subsequent interviews with professionals working on coastal management issues provide a 

firsthand account of the political complexity of North Carolina‟s shoreline, particularly with the 

added variable of development.  Professional perspectives regarding the state and fate of our 

shoreline shed light on the controversy that is further fueled by accelerated sea level rise and the 

consequential political pressures.  While urgency sometimes leads to short-term solutions, the 

informed advice and proposals of these professionals offer potential long-term alternatives.  The 

key to our shoreline‟s future largely relies on the actions and legislation that we put in place 

today. 

 

INTRODUCTION 

 Between 10 and 12 percent of the Earth‟s oceanfront coastline is paralleled by barrier 

islands (Pilkey et. al., 2004).  These protective islands form in response to rising sea level, wave 

energy, and currents and are by definition dynamic.  Globally, barrier islands remain largely 

uninhabited by humans, but in the United States, this is not the case.  While storms succeeded in 

initially deterring the English from taking residence of barrier islands in the 1580‟s (Alexander 

and Lazell, 1992), American conquest has since rendered North Carolina‟s barrier islands prime 

real estate.  In fact, a quick internet search of the Outer Banks produces thousands of hits 

including beach vacation packages, real estate, and tourist attractions, all evidence of human 



 

3 

 

presence on these islands.  Anthropogenic “ownership” of these naturally mobile islands, which 

bound 90% of the state‟s shoreline (Pilkey et al., 2004),has been the source of much controversy. 

 Barrier islands move toward the mainland while absorbing storm energy and 

redistributing huge volumes of sand.  During such overwash cycles, sand is removed from the 

ocean-side of a barrier island, causing erosion, and pushed over to the sound side, which 

experiences accretion (Alexander and Lazell, 1992).  However, in recent years, barrier islands 

with relatively smaller amounts of salt marsh backing their oceanfront, like Ocracoke, have been 

eroding on both the ocean and the sound sides, resulting in an overall thinning of the islands 

(Pilkey et. al., 2004).  Scientists speculate that while human manipulation of the surrounding 

waterways plays a role in this thinning, sea level rise may be the largest source of this dual 

erosion (Pilkey et. al., 2004).   

 

A Rising Sense of Urgency 

 

 Sea levels have been in flux and altering shorelines for the entirety of the ocean‟s 

existence (Pilkey and Young, 2009).  However, the projected acceleration of sea level rise 

presents an ominous unknown to coastal communities and those managing them.  This coastal 

inundation is one of the most visible effects of global warming, where human activities have 

exacerbated the warming of the earth via greenhouse gas emissions.  Such warming directly 

influences a rise in sea level through thermal expansion of the earth‟s water as well as releasing 

terrestrial water sources that were formerly frozen in glaciers or ice sheets (Titus et al., 2009).  

The current rate of sea level rise averages 1/8 inch per year equating to an annual shoreline 

retreat between 2 and 4 feet on the ocean shorelines of east coast barrier islands (Pilkey and 
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Young, 2009).  With State council predictions averaging between 3 and 5 feet of sea level rise by 

2100, and the Bruun Rule providing a simplified underestimate of shoreline retreat between 100 

and 200 feet per foot of sea level rise (Pilkey and Young, 2009), the outlook is disheartening to 

say the least.  However, coastal geologists stress that each shoreline has many variables, from 

slope to sediment, that affect their susceptibility to shoreline retreat, making it impossible to 

predict the future of the shoreline with certainty (Pilkey and Young, 2009).   

 Further complicating the prediction of coastal erosion and consequential shoreline change 

is the intensity of storm surges that are predicted to parallel the warming of the ocean‟s surface 

(Center for Ocean Solutions website).  Unlike the steady progression of sea level rise, storm 

surges can devastate a coastline with tremendous force and rapidity and further exacerbate 

shoreline change through coastal erosion.  The North Atlantic region specifically is among the 

areas most likely to see an increase in storm frequency, rendering North Carolina and the entire 

east coast very vulnerable, particularly with consideration of coastal development (Pilkey and 

Young, 2009). 

 With over 53% of the US population living in coastal communities (Crossett et al., 2004), 

the landward movement of the shoreline has serious implications for the static structures in 

which coastal residents and business owners have invested.  However, development is not the 

only concern with the changing shoreline, the ecological integrity of the threatened areas will 

also suffer.  While organisms may be able to tolerate moderate movement of the shoreline via 

migration or adaptation, many unique and ecologically important ecosystems may be lost 

because human encroachment has left nowhere for these species to recede (Pilkey and Young, 

2009).  For example, the Cape Hatteras National Seashore, composed of a 75 mile stretch of 

barrier islands along North Carolina‟s coast, is protected from development in a preserve, but is 
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threatened to succumb to the rising sea level and possibly collapse in the coming decades 

according to Dr. Stanley Riggs of Eastern Carolina University (Pilkey and Young, 2009).  In this 

case, resident organisms may be left without refuge, despite the development protection that 

they‟re currently afforded.  While the loss of preserved land, such as this, does not financially 

devastate resident communities, its loss is still significant to society in terms of the intrinsic 

value to visitors, the ecological value, and the economic loss associated with tourism. 

 While the natural ecology of this complex system is adaptable to shoreline change, a 

problem arises when human safety and investment is at stake.  Owners are often unwilling to 

watch their sand and home relocate without a fight.  Coastal erosion can be a devastating process 

when historic, sentimental, and valuable property is at risk.  Ironically, such development often 

facilitates the process of erosion by removing natural vegetation that stabilizes the substrate.  The 

controversy of coastal development is not easily solved; while some advise that humans should 

surrender to and respect nature‟s forces, others suggest stabilization methods that will preserve, 

if only temporarily, the shoreline that we have come to love. 

 

PURPOSE OF THIS STUDY 

 

 The initial portion of this report evaluates a recently acquired property on North 

Carolina‟s barrier island of Ocracoke, providing an instance of a protected property that is not of 

concern in terms of development, but is rather of historical, ecological, and recreational concern.  

The evaluation of this shoreline provides a guideline from which the managing North Carolina 

Coastal Land Trust can determine if stabilization measures are needed or appropriate to sustain 

the property on a short-term scale.  Use of historical data specific to this shoreline helps to 
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determine the applicable threats and implies how this shoreline will withstand the coming years 

based on how it has reacted in the past. 

 While the case of Springer‟s Point nature preserve demonstrates the reaction of an 

undeveloped, largely uninfluenced property to coastal processes, the fact that this is the only 

undeveloped land outside of the Cape Hatteras National Seashore indicates the rarity of this 

situation.  The majority of North Carolina‟s coastline is developed and will face the added 

complications of such structural placement as the shoreline recedes.  Because this is such an 

imminent situation with many social and economic implications, the second section of this report 

will assess the most prominent factors governing the North Carolina coast and provide points of 

view of professionals that directly influence, and are influenced by, shoreline change in North 

Carolina.  Educated perceptions and recommendations, provided in a series of interviews, offer a 

realistic porthole into the future of this controversial and looming situation. 

 

 

SPRINGER’S POINT SHORELINE 

 

Introduction 

 

 The North Carolina Coastal Land Trust has taken an important step to protect a piece of 

Ocracoke Island from development via acquisition of their 31+ acre Springer‟s Point preserve 

and the adjacent 91+ acre McWilliams tract.  This land is culturally significant as the historic 

home of the pirate Blackbeard, but is also extraordinary ecologically.  Springer‟s Point claims 

the highest elevation on Ocracoke and the only area that remains undeveloped outside of the 

Cape Hatteras National Seashore.  Its elevation has allowed a unique habitat of maritime forest to 

persist, which itself is an indication of longevity and natural protection.  Maritime forests are the 



 

7 

 

final stage in barrier island succession and take at least a century to develop (Pilkey et al., 1998).  

In fact, Pilkey et. al.(1998) state that if these forests are protected, Ocracoke has the potential to 

withstand future storms as it has successfully done for hundreds of years. 

 Scientists have considered site characteristics, including vegetation, elevation, and storm 

frequency, to predict the likelihood of an area to experience storm damage.  Such coastal risk 

analysis has determined Ocracoke Village to be an area in Moderate risk of storm damage.  

Moderate risk zones are defined by the following: 

The area or site is above the 100-year flood zone but lacks maritime forest or dense shrub 

thicket, resulting in high vulnerability to wind attack.  Moderate-risk areas are not 

generally subject to flooding and are unlikely to suffer direct wave attack, although such 

areas may lie within the 100-year flood zone. 

 

However, Ocracoke Village is not perfectly defined by this description because, as stated by 

Pilkey et. al. (1998), “Although the land here is not high enough to escape significant 

floodwaters, the surrounding maritime forest reduces the risk to moderate”.  The Ocracoke risk 

assessment map is located in Appendix I. 

 This analysis points to Springer‟s Point‟s natural ecology as the best answer to longevity.  

While protection from development is the most crucial action to promote natural stabilization, 

the Coastal Land Trust is also interested in exploring additional steps to complement the 

preserve‟s natural endurance. 

 

Historical Coastline Evaluation 

 

 In order to evaluate the shoreline specific to Springer‟s Point preserve, historical 

coastlines have been evaluated.  Aerial photographs of Springer‟s Point preserve, previously geo-
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referenced by Dorothea Ames of Eastern Carolina University, were collected for 1940, 1955, 

1962, 1998, and 2003.  Each of these images is available in Appendix II.  The images were 

loaded into ArcMap 9.3 and projected into the North Carolina State Plane.   

 In order to facilitate comparison of the shorelines, the Springer‟s Point preserve shoreline 

was traced for each year using the Editor drawing tools.  The shorelines were manually digitized 

under high zoom with as much precision as possible.  Ideally, a consistent shoreline, such as the 

mean high-water shoreline, would be used for the most accurate shoreline delineation.  

Unfortunately, the aerial photographs used here did not allow for such precise discernment.  

Some error will exist due to human error as well as difficulty tracing pixilated, and in some cases 

overexposed, images.  Further accuracy issues exist in the timing of the photography; the aerial 

photographs were taken at various tide levels, seasons, and in many cases, after a major storm.  

The 1962 aerial was taken the week following the Ash Wednesday nor‟easter and the 2003 aerial 

was taken the week following Hurricane Isabel (Ames and Riggs, 2008).   

 Using a process similar to that used by Thieler et al. in their 2001 Massachusetts 

Shoreline Change Project, transects were inserted perpendicular to the earliest, 1940 shoreline 

tracing to facilitate quantitative estimates of the shoreline change to each subsequent year‟s 

shoreline.  These transects were inserted every 7.5 meters, totaling 11 transects along the 750 

meter traced shoreline.  Figure 1 shows the 1940 shoreline with the perpendicular transects as 

well as the Springer‟s Point preserve shapefile in gray, for context.  Please refer to Appendix III 

for the shoreline change map. 
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          Figure 1 

 

 

 Using the measure tool in ArcMap, the distance from the 1940 shoreline to each 

subsequent shoreline was measured along the perpendicular transects.  Figure 2 displays these 

measurements.  A positive distance indicates accretion since 1940, while a negative 

measurement indicates erosion since 1940.   
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Shoreline Change (in Meters) From Original 1940 Shoreline 

  1940 to 1955 1940 to 1962 1940 to 1998 1940 to 2003 

Transect 1 7.517 2.448 30.448 20.156 

Transect 2 1.535 -17.147 18.112 14.548 

Transect 3 -6.651 -22.047 -8.710 -16.505 

Transect 4 -16.401 -31.715 -12.645 -12.878 

Transect 5 -33.807 -45.226 -13.129 -27.659 

Transect 6 -37.615 -57.352 -16.801 -31.274 

Transect 7 -26.742 -47.491 -2.965 -8.029 

Transect 8 -13.183 -15.091 6.943 2.139 

Transect 9 -10.093 -14.064 2.802 -3.618 

Transect 10 -5.113 -7.160 0.927 -4.592 

Transect 11 -17.962 -26.332 9.344 -0.784 

    Figure 2 

 

It is evident, both through observation of the shoreline tracings and the measurements in Figure 

2, that shoreline change is not unidirectional, nor is it consistent across transects.  The fluctuating 

direction of shoreline change is likely exaggerated by the post-storm shorelines.  Figure 3 shows 

the shoreline change from the previous measured year.  Again, negative measurements indicate 

landward movement and positive measurements indicate seaward movement. 

Shoreline Change (in Meters) From Previously Measured Year 

  1955 1962 1998 2003 

Transect 1 7.517 -5.069 28 -10.292 

Transect 2 1.535 -18.682 35.259 -3.564 

Transect 3 -6.651 -15.396 13.337 -7.795 

Transect 4 -16.401 -15.314 19.07 -0.233 

Transect 5 -33.807 -11.419 32.097 -14.53 

Transect 6 -37.615 -19.737 40.551 -14.473 

Transect 7 -26.742 -20.749 44.526 -5.064 

Transect 8 -13.183 -1.908 22.034 -4.804 

Transect 9 -10.093 -3.971 16.866 -6.42 

Transect 10 -5.113 -2.047 8.087 -5.519 

Transect 11 -17.962 -8.37 35.676 -10.128 

      Figure 3 
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 In the post-storm shorelines of 1962 and 2003, there is consistent landward movement 

from the previously measured shoreline, as would be expected in a post storm scenario.  It should 

be noted that the change indicated above is not a yearly rate of change, but rather change over 

variable increments of time, ranging from 5 to 36 years, based on the available aerial 

photographs. 

 

Jetty Influence 

 

 The last column in Figure 2, “1940 to 2003”, shows the most recent total change from the 

1940 shoreline.  Transects 3, 4, 5, and 6 stand out as highly eroded areas, with transect 5 and 6 

measuring about 30 meters of landward shoreline movement from 1940 to 2003.  While this is 

likely an exaggerated measurement due to the post-hurricane status of the 2003 aerial, this 

shoreline segment is consistently the most eroded area across all years.  This area is significant 

as the area north of a jetty that was constructed at the shoreline apex (located between transects 6 

and 7) in the late 1950s.  The long term change analysis indicates that there was little erosion 

south of the jetty, but that this northern shoreline has suffered from erosion.  Photographs of the 

current state of the jetty and each shoreline are located in Appendix IV. 

 While the data clearly shows that the jetty divides high- and low-erosion areas, it is not 

clear that the jetty has caused this change.  Comparison of the “1940 to 1955” and “1940 to 

2003” columns of data in Figure 1 show that erosion prior to jetty construction was greater than 

the overall erosion in the 2003 shoreline.  It is conceivable that this high rate of erosion prompted 

jetty construction and that the jetty may be accountable for the 2003 accretion that is seen at all 

transect points since 1955.  While it would be helpful to gage the pre-jetty erosion rates with 
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additional early shorelines, the available data suggests that the 2003 shoreline has eroded in all 

areas since 1940, but that it has accreted since 1955.  The shoreline just south of the jetty appears 

to be the most stable area, showing only slight erosion, or even some accretion (in transect 8) 

since 1940. 

 With the measurements quantifying the shoreline change, it is logical to consider if the 

changes are “normal”.  Unfortunately, this question does not yield a simple answer.  As each 

shoreline and segment thereof is subject to a unique and ever-changing set of variables, it is 

difficult to define the normal shoreline change.  Further, different people have different ideas of 

what a shoreline “should” look like and how it “should” behave; it may depend on whom you 

ask.   

 

A BROADER PERSPECTIVE: NORTH CAROLINA’S STATE SHORELINE 

 

Introduction 

 

 While the Springer‟s Point preserve provides an example of a coastal property that is 

susceptible to erosion, it is somewhat unique in that it is located on the sound side rather that the 

oceanfront and it has old-growth vegetation that serve to further protect it.  These traits aid in the 

stabilization of the property, but its barrier island location remains an inherently dynamic 

environment.   While historical evaluation shows Springer‟s Point to currently be in a relatively 

stable state, it is important to track the long term trends, as variables will change over time.   

 One variable that often heightens the concern of a coastal property is the presence of 

permanent structures.  Despite the risks associated with living on the coast, many people think 

that the attractions outweigh the threats.  Since the 1940s, investment along the coastline has 
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grown steadily.  The population along North Carolina‟s oceanfront shoreline has risen to about 

60 thousand residents and these residents have erected homes that are increasingly vast (DCM 

website).  The volume of people and the investment that has been made on naturally unstable 

land has complicated the relationship that humans have with the beaches.  In the past, a minimal 

number of beach cottages did not raise great concern, but the dense and lavish establishments 

that now line the shoreline demand greater attention not only by their substantive presence, but 

the owners are often wealthy and politically influential, attracting more attention to their 

potential loss of property.   

 The clash between the evolving shoreline and manmade investment frames the conflict 

that residents take with the shoreline.  While North Carolina is among the few states that 

currently bans hardened structures on the ocean shore, people continue to attempt to defy nature 

and invest in shoreline properties, only to face the inevitable erosion at some point down the 

road.  This conflict is the source of much debate in North Carolina and the current solutions are 

often expensive and futile, leaving many searching for the elusive universal remedy.   

 

Historical Coastal Management Structure 

 

 Beginning in the 1960‟s, the growing use of the oceans and the consequential stress that 

this put on the marine and coastal ecosystems became increasingly evident.  With the increased 

use of the ocean and its resources, the task of managing coastal resources and development 

overwhelmed state and local governments.  In order to facilitate the organization of federal, state, 

and local governments to effectively manage coastal lands of the U.S., the Marine Resources and 

Development Act of 1966 was developed (Kalo et al., 2007).  One of the most significant 
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products of this act was the Stratton Commission, whose report led to the adoption of the Coastal 

Zone Management Act of 1972 (Kalo et al., 2007).  As recommended by the Stratton 

Commission, the Coastal Zone Management Act (CZMA) encouraged state action to effectively 

manage their coastal lands and resources by providing a set of guidelines and federal financial 

assistance (Kalo et al., 2007).  While the CZMA did not require state involvement, it was in the 

interest of the states to comply because it offered federal funding to implement a management 

protocol that would be best suited for each participating state.  Further, the CZMA offered 

participating states an advantage through the federal consistency requirement that requires 

federal activity to comply with the state management plan (Kalo et al., 2007).   

 The CZMA is administered by the National Oceanic and Atmospheric Administration 

(NOAA) in the U.S. Department of Commerce.  Within NOAA, the Office of Ocean and Coastal 

Resource Management is in charge of approving or declining state management plans as well as 

administering the federal funds for states to implement approved management (Kalo et al., 

2007).  Currently, there are 34 approved coastal management programs in place under the 

CZMA, covering 99.9% of the U.S. coastline. 

 In 1974, North Carolina began participation in the CZMA with the approval of the 

Coastal Area Management Act (CAMA).  Motivating their participation was an increasing 

awareness of the importance of barrier islands.  The state‟s intentions with the development of 

CAMA were to ensure sustainable land and resource development, thereby conserving the 

quality of life for coastal residents (Pilkey et al., 1998).   North Carolina‟s coastal management is 

directed under the Department of Environment and Natural Resources (DENR).  Within DENR 

exists the Coastal Resources Commission and the Division of Coastal Management. 
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 The North Carolina Coastal Resources Commission (CRC) was developed in support of 

CAMA in order to oversee the development of the coastal management program (Pilkey et al., 

1998).  The CRC is comprised of 15 Governor-appointed members, 12 of whom must have 

relevant professional knowledge.  This authoritative commission receives additional input from 

the Coastal Resources Advisory Committee (CRAC), a 45 member network of representatives of 

local governments and communities who meet 6 times annually (CRC website).  The CRC uses 

this professional and local knowledge to develop rules and policies regarding CAMA (CRC 

website).  The North Carolina Division of Coastal Management (DCM) is responsible for 

implementing the rules and policies established by the CRC and facilitating the corresponding 

permitting.  The rules that the CRC establishes are applicable to 4 Areas of Environmental 

Concern (AECs) that the Commission has designated.  The four AECs are: the estuarine system, 

ocean hazard areas, areas of public water supplies, and unique natural and cultural features 

(Pilkey et al., 1998).  The next part of this research focuses on ocean hazard areas and the 

estuarine system and the complications of human presence in these sensitive coastal zones.  

Professional interview statements are used to support current and future shoreline issues. 

 

CURRENT POLITICAL CONTEXT: PROFESSIONAL INSIGHT 

 

 The second part of this study explores the points of view from professionals that are 

affected by and make decisions about the North Carolina shoreline on a broader scale.  While 

many people have strong opinions regarding how shoreline change issues should be addressed, 

many are influenced by personal motives, as this is often an emotional issue.  By speaking with 

professionals that presumably have the most experience and exposure to these issues, valuable 
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information may be revealed about the future of our shoreline, the complications that confront 

many current options, and why longer-term visions are not being readily applied. 

 In order to gather a diverse group of professional opinions, a list of professions was 

created, including state representatives, barrier island ecologists, and town managers of coastal 

communities.  However, of the potential participants that were contacted, only 6 responded and 

were willing to participate in this interview.  While this sample likely does not exhaust the 

perspectives of the shoreline, all participants have a unique career focus and therefore offer 

valuable firsthand knowledge covering the state‟s most pressing concerns. 

 Participants each agreed to an audio-recorded 30 minute interview, either by phone or in 

person depending on their location and availability.  All of the interviews were conducted either 

in December of 2009.  Participants were provided a consent form prior to the interview to inform 

them of the purpose of their participation and provide them with contact information in the case 

that they had future questions or concerns.  As stated in the consent form, participating 

individuals will not be referenced by name in order to preserve some confidentiality.  Instead, 

respondents will be referenced by an assigned numerical identity; participants‟ area reference 

identity and the corresponding area of professional expertise are as follows: 

Interviewee 1: Estuarine Water Quality 

Interviewee 2: Coastal Education  

Interviewee 3: Coastal Town Management 

Interviewee 4: Planning/Public Access    

Interviewee 5: Policy and Planning 

Interviewee 6: Coastal Hazards       
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Each participant was asked the following 5 questions: 

 

 

1. How does shoreline change affect you in your career? 

2. What evidence do you see of shoreline change? 

3. What do you think are the idealistic and realistic solutions to shoreline change? 

4. What action (or lack thereof) do you think is most effective regarding shoreline 

change? 

5. What do you think the future holds for North Carolina‟s shoreline in light of sea level 

rise? 

 

 

Resulting interview dialogue was transcribed and uploaded into NVIVO 8 qualitative data 

analysis software.  The transcripts were coded to extract data relating to the following themes: 

evidence of shoreline change, short-term solutions, long-term solutions, and predictions for 

North Carolina‟s future. 

 Statements that were provided will enhance the understanding of how shoreline flux 

affects political will and the resulting legislature.  This insight sheds some light on the 

incongruity between idealistic and realistic coastal development situations and how these may 

affect and may be dealt with in the future. 

 

Evidence of Erosion 

 Like the historical shoreline change that was mapped for the Springer‟s Point shoreline, 

historical aerial photographs are used by the Division of Coastal Management (DCM) in the 

contribution to their historical shoreline database and to evaluate trends for potential broad 

forecasting of how a shoreline will behave in the future (Interviewees 5 and 6).  LiDAR (Light 

Detection and Ranging) is a modern remote sensing technique that is used to extract elevation.  

This technique has coastal applications in the “study of coastal processes such as erosion, storm 
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change, inlet migration, beach nourishment, and shoreline stabilization” as demonstrated in 

NOAA‟s Coastal Services Center (CSC) Airborne LiDAR Assessment of Coastal Erosion 

(ALACE) project (CSC website).  While the state can now use this technology to extract the 

mean high water for an accurate shoreline tracing (Interviewee 6), this coastal topographic data 

has only been made available since 1996 (CSC website) and therefore is not an option for 

historical shoreline data; historical aerial photography provides the best available reference. 

 While such imaging and technology is important as a historical database and quantitative 

documentation of the change that is occurring at the shoreline, many indicators are observable 

simply by being on the land and watching them change through time (Interviewee 1).  

Interviewee 5 pointed out that the Outer Banks show evidence of erosion via peat and remnants 

of old growth forest that were once on the back side of a barrier island, but now are in the surf 

zone.  Several of the interviewees also brought up a piece of shoreline change evidence that is 

notorious in North Carolina‟s history: the Cape Hatteras Lighthouse. 

 Built in 1870, the colossal Cape Hatteras lighthouse was ironically erected to warn 

boaters of the treacherous coastline.  It was set back 1,500 feet from the coastline, which was 

presumed to be a conservative distance, taking a lesson from the previous lighthouse had been 

destroyed (Alexander and Lazell, 1992).  However, by the 1930s, the encroaching shoreline was 

within 100 feet of the lighthouse and the response to the ominous ocean encroachment was to 

construct artificial dunes, and later a series of groins and sandbag walls.  However, by the late 

1900s, the National Parks Service, who had been transferred ownership of the lighthouse by the 

US Coast Guard, realized that the only solution that would successfully preserve the monumental 

structure was to relocate.  After spending about $15 million on unsuccessful attempts to control 
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the shoreline (Pilkey et al., 1998), the lighthouse was successfully moved back an additional 

1,500 feet which is expected to extend the life of the lighthouse another 100 years before the 

shoreline becomes a problem again.   

 The over arching conclusion of all of the evidence is that the shorelines are changing. As 

pointed out by Interviewee 6, “The only constant along our coast is change…most reports show 

long-term trends that the shoreline is receding, but we look at the more complex part of it… How 

are the shorelines changing on the short-term versus the long-term?  How are they being affected 

by storms and anthropogenic influences?”  This short- and long-term differentiation is a 

recurring consideration in the subject of the North Carolina coastline.  

 The recognition of short- and long-term timescales is important in the consideration of 

development and protection thereof.  When building a structure near the shoreline, there are 

longer-term precautions that one may take, namely, a greater setback from the shoreline.  

However, when structures are pre-existing and become threatened by the shoreline, a more 

complicated situation arises, as there are fewer options available for a static structure that is 

imminently threatened by shoreline dynamics.  The urgency that comes with such a situation is 

often combated with a shoreline stabilization technique that may be short-lived, however, with 

hardened structures legally banned on North Carolina‟s oceanfront shoreline, residents are 

limited in their stabilization options compared with other coastal states.  
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Short-Term Solutions: Hardened Shorelines 

 

“We aren‟t the master of the shoreline.  We can do things to resist and guard the shoreline 

change, but it‟s a bit of a crapshoot.  If and where it does occur, it needs to occur in the mindset 

of „what‟s the cost/benefit and for how long?‟” –Interviewee 4 

 

 

 Although North Carolina banned the use of hardened structures on its ocean-facing 

shoreline in 1985, 6 percent of the state‟s shoreline remains hardened from structures put in place 

prior to this ban (Pilkey et al., 1998).  While constituting a small portion of the shoreline, these 

structures continue to have adverse effects.  Armoring techniques can be broken into 2 broad 

categories: sea walls and groins/jetties, distinguished by their angle relative to the shoreline. 

Seawalls 

 Seawalls constitute a range of structures, parallel to the shoreline, that are constructed as 

free standing structures near the surf zone (Pilkey et al., 1998).  More specifically, there are 

bulkheads and revetments.  Bulkheads are retaining walls behind which fill of sand or soil is 

placed, while revetments are sloping structures built along an eroding lower dune face.  These 

structures have demonstrated to be inadequate in the face of hurricane force energy and 

consequently provide ineffective protection to the buildings that they were meant to defend in 

extreme conditions.  However, under normal weather conditions, seawalls do provide protection 

against erosion, which perpetuated their construction (Pilkey et al., 1998).   

 The tradeoff of seawall construction is that it precludes the presence of a sandy beach.  

The primary means by which a seawall eliminates a beach is through passive loss of sand, where 

erosion continues to occur, removing the sand in front of the structure until the offshore slope is 

steepened and the ocean is flush with the seawall (Pilkey et al., 1998).  The process of beach 
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elimination via seawall construction may be a gradual process, taking as long as 60 years, and 

therefore many property owners are disillusioned by the initial “success” of the seawall structure 

(Pilkey et al., 1998).  In order to ensure the presence of beaches for the use and enjoyment of the 

public and future generations, North Carolina is one of four states that have chosen their beaches 

over the temporary protection offered by seawalls and made the decision to ban future hardening 

of the shoreline.  

 While seawalls are prohibited on the oceanfront shoreline, they remain permissible on the 

estuarine shoreline and bulkheads are used in 80% of estuarine stabilization (Interviewee 1).  

Interestingly, while hardened structures are so highly studied and debated on the ocean shoreline, 

not much is known about the effects of bulkheads to the estuarine environment (Interviewee 1), 

nor how much of the estuarine shoreline is bulkheaded (Interviewee 2).  The Division of Coastal 

Management is currently assessing how much of the estuarine shoreline is fronted by 

stabilization structures and the Coastal Response Research Center, a NOAA/University of New 

Hampshire partnership, is examining the impact of such structures on the ecosystem (Interviewee 

1). 

 Interviewee 2 discussed some of the secondary issues that could potentially be revealed 

while assessing the ecosystem services of estuarine shorelines with hardened stabilization 

structures: 

You no longer have a slope, you have a vertical face of a wall, a hard substrate on which 

things can grow, but most things that grow on hard substrates are not native to this area.  

So you‟re potentially introducing invasive species, or providing a substrate for those 

invasive species, which naturally isn‟t there. 
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While not as prominent in the political eye, the effects of seawalls on species diversity and 

composition can have profound effects on ecosystem health and, as expressed by the quoted 

respondent, should receive attention in the potential placement and management of these 

structures. 

 

Groins and Jetties 

 

 Groins and jetties represent another group of hardened structures that are currently 

prohibited by the state of North Carolina on oceanfront shorelines.  The distinction between a 

groin and jetty is their location; groins are located on straight stretches of beaches, while jetties 

are built next to inlets to preserve shipping channels (Pilkey et al., 1998).  In contrast to seawalls, 

groins and jetties are structures that are constructed perpendicular to the shoreline, acting to trap 

sand that is flowing in alongshore currents.  The dynamics of this construction cause one side of 

the groin to have more sand than the other.  This concept often causes a problem with adjacent 

land owners, as groins trap sand that would otherwise move elsewhere, causing erosion in other 

segments of the beach (Pilkey et al., 1998).  This not only causes poor neighbor relations, but 

often perpetuates groin construction, as those affected by the initial structure try to remedy the 

consequential erosion.  The growing acknowledgment that action on one property will affect the 

wellbeing of another property was a key component in North Carolina‟s decision to comply with 

the Coastal Zone Area Management Act. 
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Terminal Groins 

 Terminal groins are the topic of growing debate.  Terminal groins refer to groins that are 

furthest down coast on a shoreline, often next to an inlet.  Not to be confused with jetties, the 

purpose of a terminal groin is to maintain the sand deposition on the shores up-drift of the inlet, 

not maintain a navigation channel (ASBPA, 2008).   While reducing the flow of sand past the 

structure, the design of terminal groins is low enough that when the sand behind the structure 

reaches a maximum volume, the sand is able to transport down-drift, past the terminal groin 

(ASBPA, 2008). 

 To date, terminal groins are not an exception to North Carolina‟s ban on hardening the 

oceanfront shoreline.  However, the lack of viable options to protect their oceanfront investments 

has left many North Carolina homeowners scrambling to find a solution to the encroaching 

shoreline.  In 2007, wealthy homeowners on Figure 8 Island proposed that an exception be made 

to allow the installation of a terminal groin at the north end of the island.  This proposal was 

reflected in Senate Bill 599, which would have allowed exceptions, like the case of Figure 8, to 

be made.  While this bill did not pass in the House, SL 2009-479 was proposed and made into 

law this past August.  With this law, the General Assembly requires the CRC to conduct a 

“feasibility and advisability” study that is to look at the effectiveness of terminal groins that are 

currently in place both in North Carolina and in other states (Shore Protection Office, 2009).  

The results of this study are due in April 2010 and will provide guidance for the state to decide 

how to respond the Figure 8 variance proposal.  

 Even with this study, several of the interviewed professionals expressed personal 

apprehensiveness regarding the tendency for science and policy to have a fatal disconnect.  Even 
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if the evidence of this study shows that terminal groins are not a good option for the threatened 

properties, professionals remain wary that such scientific advice may continue to be challenged 

and potentially overruled.  On the subject of terminal groin reconsideration, Interviewee 4 

expressed frustration with the situation: 

We‟re being put in that position right now because the legislature has kind of created the 

issue…they create rules and don‟t commit to them and the politics have caused the 

legislature to crack the door at least as far as terminal groins.  I think that the pressure 

will continue to be there; from a political standpoint, it‟s very difficult to hold that line 

when people are losing their real estate or their homes. 

 

However, from the perspective of a barrier island community, Interviewee 3 advocated the 

prospect of the CRC relaxing the state ban on hardened structures, rationalizing that there “needs 

to be a differentiation between the term „hardened structure‟ and „terminal groin‟” and arguing 

that “people say it will starve the down-drift shoreline, but I don‟t know that that would happen”.  

The study in progress will hopefully shed light on the effects, positive or detrimental, and have a 

direct result in the resulting policy recommendation.  Premature to the report results, this town 

perspective is hopeful to see terminal groins appear in North Carolina, while state coastal 

managers have a different aspiration for the shoreline, but appear wary of a terminal groin-free 

future in the face of the current political pressure. 

 In the words of Interviewee 5, “To me, I think that this is really more of a policy debate 

than it is whether these things work or not..”, again revealing the power of political will.  In their 

personal opinion, Interviewee 5 believes that hardened structures, like jetties, should only be 

permitted in high-traffic ports, like Beaufort Inlet, where there has already been manipulation of 

the natural system.  Specific to the terminal groin issue, Interviewee 5 candidly stated, “ You 
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know, if I were king, I wouldn‟t allow it, but I‟m not…I don‟t think it‟s real progressive, 

proactive way that we need to start managing our shoreline… but I think in the short term, we‟re 

probably going to put one of these things out there.  I hope I‟m wrong.” 

 Interviewee 6 put the debate in simple terms of what the approval or denial of terminal 

groins would proclaim, “If they‟re not going to let it fall in, then yes, they‟re going to allow 

terminal groins.  If they are willing to let it fall in, then they‟re going to do nothing.”  This 

statement highlights the decision that the state will need to make in terms of prioritizing 

development; to this point the state law has favored the shoreline over development.   

 A major concern with the revision of the current prioritization is that it would not be a 

localized decision, but would rather open the door to harden the shoreline at large.  To this 

concern, Interviewee 6 thinks that the tedious permitting process and environmental assessment 

that would precede terminal groin construction would prevent a domino effect of terminal groins 

at inlets throughout the Outer Banks.  Both Interviewees 4 and 5 highlighted the point that even 

if these structures do go in, they cannot be relied upon to offer lasting protection to the 

threatened properties; the benefit of a terminal groin will be fleeting and require continuous 

maintenance and associated nourishment.  Interviewee 5 equated terminal groins to light 

cigarettes; they may not be as destructive as other hard stabilization techniques, but in the end, 

they‟re still probably going to cause the shoreline‟s demise.  Protecting the shoreline with hard- 

or soft-stabilization is really only buying the property owner time. 

 

 

 



 

26 

 

Short-Term Solutions: Soft Stabilization 

 

 Soft engineering, or beach nourishment, is the manual placement of sand, by pumping or 

trucking, to a beach that has been eroded (Pilkey, 1998).    This remains an option on beachfront 

properties in North Carolina, and has been increasingly popular in recent years.  Interviewee 6 

explained, “there are two ways to handle coastal hazards on the oceanfront: one is to move 

structures further from the shoreline, the other is to move the shoreline further from the 

structure”.  Because movement of structures is a daunting process and has many up-front 

associated costs, beach nourishment has become the method of choice for towns facing coastal 

erosion.  However, Interviewee 6 discussed how this may become a less viable option in the 

coming years: 

A lot of communities are trying to get beach nourishment and I would say that two years 

ago, most of the coastal communities saw this as the panacea to their woes.  I think that in 

the current economic downturn, the lack of federal money, in some cases it‟s a lack of 

sand, in some cases it‟s a lack of voter support or resident support…  

 

Interviewee 3 confirmed that beach nourishment is the primary technique by which they have 

been restoring their local shorelines.  The interviewee clarified that in Bald Head Island, the 

town has an agreement with the US Army Corps of Engineers where all beach quality sediment 

that is dredged along the adjacent Wilmington Harbor Entrance Channel is placed on the beach.  

However, the dredging occurs in a 4 year cycle and the town does not feel that this federal 

supply is sufficient to combat their beach erosion, which is ironically exacerbated by recent 

modifications to the width and depth of the Wilmington Harbor Entrance Channel.  Due to this 

deficit, Bald Head Island has proposed a supplement nourishment plan, whereby an additional 2 

million cubic yards of sand would be placed on their beaches.  This proposed project is estimated 



 

27 

 

to cost $15,000,000 and is expected to be funded by the state of North Carolina, the Village of 

Bald Head Island, Local Accommodations Tax revenues, and directly from property owners that 

would most directly benefit from the project (Bald Head Island Beach Project website).  While 

Bald Head Island is one of many coastal communities that are turning to renourishment rather 

than relocating current structures, this method commits a community to a long and expensive 

remedy that can easily be lost in storm events. 

 With sediment resources becoming more scarce and the accelerated pace that the 

associated funding is being swept away, Interviewee 1 suggested that renourishment is going to 

become more difficult to get, implying that other options will need to be explored on the 

oceanfront: 

…the amount of time that you buy for each beach renourishment project is going down 

and it‟s just going to get to the point where townships are not going to be able to afford it 

and you‟ll see that first row of houses disappear and I think that‟s where the coast is 

heading, you‟re just going to see more and more houses having to be moved or taken 

down because the water is underneath them. 

 

In the case that the shoreline does retreat to the point that the tide is under a home or structure, 

the structure becomes state property under the public trust doctrine (Interviewee 6).  When a 

structure becomes state property in this situation, it is the local government‟s responsibility to 

remove the structure.  Interviewee 5 explained the resulting financial burden that this puts on the 

local government: “It‟s not like if you have a house in Durham, say you can‟t pay for it anymore 

and they repossess, well they‟ve got something that they can sell, they get something for that.  

On the beach, they don‟t, it becomes public trust, they don‟t get reimbursed.”  Because the 

removal of these submerged structures is so expensive, there are cases where the removal is not 
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addressed in a timely manner.  Interviewee 6 spoke about the need for the government to take 

care of these submerged structures before they become affect public health and safety: 

The problem is that the state has not proactively gone out and removed those houses, it 

falls on the local government to go out and take it down…I think that the state needs to 

realize that while it may take money for them to remove that, it‟s an opportunity cost and 

you want to keep things off the beach; they‟re dangerous to walk under and they‟re 

unsightly to see. 

 

When the removal of such homes is left to the state because their owners are not able or willing 

to pay for relocation, this forced retreat is the result.  Without beach nourishment, North 

Carolina‟s oceanfront shoreline will continue to erode without interference, an alternative that 

looks favorable from an ecologist standpoint.  The option of nourishment raises much 

controversy from wildlife biologists, as it alters a complex and sensitive habitat on which many 

organisms depend.  

 Prior to their current position, Interviewee 2 researched the effects of renourishment on 

meiofauna and microbial processes in the sediment.  From this perspective, the respondent 

seemed very concerned about the large scale effects of soft stabilization that are often 

overlooked: 

When you think about the ocean side changes, we have lots of areas where sand is being 

brought in and the beaches are being renourished and that has a profound effect on the 

slope of the beach, sediment characteristics on the beach, and all that results in a change 

in the organisms that utilize that beach…and what‟s interesting is that I see our shoreline 

changing with all these renourishment projects and there has not been an analysis of the 

cumulative impact of renourishment…We know if you place sand on top of a beach, 

you‟re going to kill the existing organisms that are there…some of them can survive on a 

small scale, but what are we changing on the large scale? 

Another consequence of the urgency of action that often leads to nourishment is that secondary 

effects are often overlooked or disregarded.  Interviewee 2 pointed out the gravity of overlooking 
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seemingly small processes and how these small unknowns can affect the larger scale ecological 

functions of the coastline via nutrient cycling and implications on the food web. 

 Also concerned with the wildlife implications of beach nourishment, Interviewee 3 

advocated beach nourishment, recalling that the pre-nourished beach was so eroded that there 

was no habitat for resident wildlife: 

Based on the increased erosion that was caused after the restoration of the channel…it 

affected the local birds and fish and the sea turtles.  At one point, there wasn‟t even any 

sandy beach for the sea turtles to come ashore to lay their eggs, so that‟s a big problem. 

 

These interviewees are both considering the effect of the shoreline on the wildlife, but reach 

conflicting conclusions on the wellbeing of renourishment on coastal organisms.  However, both 

of the referenced respondents would agree that humans are having an impact on the wildlife and 

renourishment is part of that disturbance.   

 While beach nourishment is costly, requires repetitive applications, and may cause 

detriment to the organisms and ecological functions of the shoreline, it remains the only option to 

delay erosion on North Carolina‟s ocean shorelines. 

 

Sandbags: A Temporary Solution 

 The Coastal Area Management Act specifically states, “No person shall construct a 

permanent erosion control structure in an ocean shoreline. The Commission shall not permit the 

construction of a temporary erosion control structure that consists of anything other than 

sandbags in an ocean shoreline.”  The use of sandbags is reserved for situations of imminently 

threatened structures, at which time, a general permit for emergency work may be granted by the 
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CRC in order to put sandbags in place (DCM website).  Intended to be a temporary solution, the 

permits are issued for 2 years for structures under 5,000 square feet and 5 years for structures 

exceeding 5,000 square feet.  Further, a property is only permitted once, regardless of a change 

of ownership (DCM website).  However, the CRC has historically been lenient with the removal 

of sandbag walls and apt to issue permit extensions to allow the sandbags to stay in place longer 

than the originally allotted time.  The CRC has recently become more strict with sandbag 

regulations, but some property owners have attempted to take advantage of a loophole that says 

that if the sandbags are covered with sand and naturally vegetated, they may remain in place.  

 While some are actively trying to cover and plant their sandbag wall, others have chosen 

to outright disobey the CRC requests to remove sandbags (Surfrider Foundation website).  Of the 

approximate 370 known and monitored sandbag locations, about 120 of them are thought to exist 

in violation of their permitted timeframe (Surfrider Foundation website).  It should also be noted 

that the sandbags have the same detrimental effects on a beach that banned hardened structures 

do, making their timely removal important. 

 Sandbag use is the solitary exception for times of emergency, but are temporary both in 

their permitted placement and their ability to protect the intended structures.  Recalling the words 

Interviewee 6, the two ways for pre-existing structures to persist on the ocean coastline are to 

move the shoreline further from the structure with beach nourishment or to move the structure 

further from the shoreline with retreat.  Because of the limited options available for the 

protection of these structures, it is important that new construction be built with consideration of 

shoreline flux in order to achieve longer-term subsistence. 
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Long-term Solutions: Retreat 

 When asked the idealistic solution to shoreline change, the most common response was 

retreat.  Interviewee 2 stated: 

Idealistically, when the shoreline moves, it migrates.  As it will, as barrier islands are 

meant to do in nature, ideally, I think they should be allowed to do that, it is a natural 

process.  I think, it‟s what‟s always happened for thousands of years, and it should be 

allowed to continue to happen.   

 

Unfortunately, structures have already been built along the coastline making the ideal situation of 

avoiding settlement unrealistic.  In the words of Interviewee 1, we as a society continue to build 

on the coast “because there‟s the mentality that man will overpower nature”.  Although 

community development has dramatically changed the situation of community relocation, one 

historic example of relocation from a barrier island community is the story of Diamond City. 

 Located on the east side of Shackleford Banks, a large fishing community of 500 

persisted as the largest community on the island (Hancock, 1999).  While the community 

endured storms as a way of life on a barrier island, they were unprepared for the intensity of 2 

hurricanes that struck in 1896 and 1899, flooding their infrastructure and diminishing their 

livestock (Hancock, 1999).  The damage of the storms rendered Diamond City unlivable and the 

community relocated, primarily across the sound to Harker‟s Island, where their land was offered 

more protection from offshore islands of the Core Banks and Shackleford Island (Hancock, 

1999).  By 1910, all houses in Diamond City had been eliminated and there were no remaining 

permanent residents (Hancock, 1999). 

 With reference to this historic case of successful retreat from a coastal barrier island 

threatened by storm erosion and damage, Interviewee 1 also noted that the current situation of 
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coastal development differs greatly for the settlement of Diamond City that was successfully 

relocated, complicating the feasibility of retreat today: 

The only real difference between now and then is that there are a lot more people, a lot 

less area to promise people that if you leave, we‟ll give you this land and I think that‟s 

really where we‟re at now is that there‟s no place left to move large amounts of people, 

provide them with similar quality of lots and places to live, and so that‟s why the state 

spends billions of dollars in federal and state dollars to renourish beaches. 

 

Many of the respondents expressed this sentiment regarding the difficulty in relocation of coastal 

residents in terms of the lack of available land.  More recent development has been coupled with 

an increase in population and home size; these characteristics have resulted in high density 

development, leaving little undeveloped land on lots.  Interviewee 5 explained that historically, 

the homes on the Outer Banks were small and the lots were very deep in order to facilitate the 

changing shoreline and provide room for the homes to move back on the lot as necessary.  

However, this is not the case anymore, a situation that Interviewee 4 attributed to the tax revenue 

local governments are receiving from this development, not giving a lot of incentive to 

discourage high density development.   

 While this high density development has caused small local plots and nowhere for 

residents to relocate locally, the question has become, „where do these people retreat to?‟  

Interviewee 4 described the difficulty in relocation of these residents to inland communities: 

I don‟t trust that North Carolina won‟t have a problem with some communities that are a 

little more inland or up the river not necessarily being excited about growing, because 

they don‟t want coastal refugees or they just don‟t want the character of their community 

to change or their politics.  So there may be some barriers that people set up to 

development…Communities may be receptive to taking care of their existing population, 

especially dislocated people because of flooding and the like, but they‟re not very 

receptive to being in a place that people from out of the community or out of the county 

to move… 
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The quoted respondent expressed that reception to „coastal refugees‟ is likely to be a sensitive 

and reluctant topic, particularly outside of a disaster situation.  This respondent thinks that 

potential relocation of coastal residents would not be an orderly process and that retreat would 

likely occur only in response to a disastrous event, like severe storm damage. 

 Additionally, in a short-term outlook, stabilization techniques like renourishment may 

actually be a more financially feasible option.  Interviewee 5 made a statement that, when 

sediment is available, nourishment can actually be less costly than moving a structure.  In fact, 

Interviewee 3 recalled a situation where a large home was successfully relocated from the 

shoreline, but because relocation of a structure falls financially on the property owner, many are 

not willing or able to make that investment.  The primary response to coastal erosion in this 

community remains renourishment.  Alternately, Pilkey and Young (2009) argue that relocation 

is likely the most financially conscious answer in a long term outlook and point to a report 

prepared by the US Army Corps of Engineers that in Nags Head, showing retreat to be 4 times 

less expensive than beach nourishment. 

 While many pre-existing structures are facing shoreline erosion with disparity and 

weighing these short-and long-term options, the state of North Carolina does require a 

precautionary buffer between the shoreline and new development.  The state development 

setback rule ensures that new development must be erected inland a permitted distance in order 

to delay the threat of ocean infringement. 
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North Carolina’s Development Setback Rule 

 

 The setback rule considers the hazard of development in ocean erodible areas.  This rule 

dictates that all development along the oceanfront shoreline is to be built back from the first line 

of stable vegetation a calculated distance.  Structures that are less than 5,000 square feet, which 

make up the majority of North Carolina‟s oceanfront structures, are required to be built at a 

distance of 30 times the average annual long-term rate of erosion for the particular area (DCM 

website).  Structures exceeding 5,000 square feet must be set back at an increased distance, as 

determined by the setback factor.  For example, structures between 5,000 and 9,999 square feet 

would need to be built back from the line of vegetation a distance of 60 times the average rate of 

erosion.  Following this trend, larger size categories of structures are required to be set back by 

and increasing factor (DCM website).  Until August 2009, the setback factor for a single family 

home was 30 regardless of the square footage of the structure.  However, due to the increasing 

the average single family house size along the North Carolina shoreline, the setback was revised 

to consider solely the square footage of a proposed structure, regardless of its purpose (DCM 

website). 

 Several respondents touched on the rationale behind the calculation of this setback.  

Unlike the common presumption that the 30 year setback ties to a 30 year mortgage, Interviewee 

6 explained that this factor is actually based on compromise among developers when the setback 

was first put in place in 1979.  The respondent explained the origin of the setback, “I guess it was 

the best science at the time, but it was still kind of arbitrary, and now 30 has really become part 

of the culture of the state”.  In fact, Interviewee 6 recalled that at the time that the setback 

originated, a factor of 75 times the average rate of erosion was discussed because this is the 

average life of a wooden structure.  This respondent, among members of the CRC, found this to 
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be a worthy reference to base the setback factor, but this was ultimately found unreasonable by 

stakeholders that felt that such a large setback would render too large an area unbuildable 

(Interviewee 6).    

 Respondents spoke to the feasibility of the setback determined largely by the coastal 

residents and their acceptance of the resulting setback factor.  Interviewee 6 discussed the 

development of the new setback rules in light of larger structures, explaining the graduated 

setback rules for larger structures: 

…if you say that, „well, at 5,000 square feet, you‟re 60 times the erosion rate and at 

100,000 square feet, you‟re at 90 times the erosion rate,‟ you‟d have a lot of 99,000 

square foot development to fall under that 60 range.  So we figured by graduating it, it 

would be easier for people to swallow and say, „ok, I only need to go another 10 feet 

back, that‟s not so bad.‟ 

 

Because larger structures represent a greater economic investment and potential loss upon 

erosional damage and inundation, they are subject to a greater setback, and consequently a 

greater period of protection.  However, evaluation is relative and the inundation of a small home 

can also be devastating and the setback rule does not reflect long-term existence of coastal 

development.  Ultimately, the development setback does provide a buffer for new development, 

but as stated by Interviewee 5, “it‟s really a calculated risk for a finite amount of time”.  

 

Long-term Solutions: Professional Proposals 

 

 Sharing a personal opinion, Interviewee 2 described the issue of shoreline change and 

development in terms of the overall attitude of procrastination of our society: 
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I think that people are concerned about sea level rise, but I think it‟s happening so slowly 

that there‟s not any real feel for a need for us to do something about it, meaning this 

generation, which I think is a shame.  Just like global warming, it‟s like, „let‟s just let 

someone else deal with it‟ and I think that‟s unfortunate because it‟s going to happen 

slowly… And then when something does happen, it‟s a major disaster, it‟s just not good 

planning and I think that we, as a society, are not good planners in thinking about the 

future and where we‟re going to be. 

 

Despite the short-sighted nature of our society, the respondents did offer suggestions, based on 

their expert knowledge, of how society and legislature could alleviate the severity of shoreline 

change on coastal development on a long-term scale.  The interviewed respondents frequently 

consider longer-term approaches to shoreline stabilization in their careers and therefore have 

well informed proposals to combat shoreline change that are not currently in practice.  While 

many of the solutions that were offered have complications to their implementation, so do the 

short-term solutions that are only buying coastal communities a finite amount of time. 

 

 Limit Rebuilding  

 

 In the state of North Carolina, the current policy regarding rebuilding a structure after it 

has incurred storm damage is based on the value of the repairs compared to the value of the 

structure.  If the cost of repair is less than half the value of the structure, the property owner may 

make the repairs without going through the permitting process (DCM website).  However, if the 

cost of repair is greater than half the value of the structure, as evaluated by the Local Permit 

Officer, rebuilding is considered new development and is therefore subject to the CAMA 

permitting process.  If a rebuilding permit is deemed necessary, the resulting construction must 

adhere to CAMA regulations, including the oceanfront setback rule (DCM website). 

 However, Interviewee 2 expressed an opinion regarding post-storm reconstruction:  
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I don‟t have a problem if people want to rebuild on a property as long as they understand 

that if the property is wiped away in a storm, then they are not allowed to rebuild.  And 

there are some states that do that, where if you lose more than 50% of your home in a 

storm, then you are not allowed to rebuild and perhaps that is something that we should 

be looking at…  

 

Maine is one state that requires that a structure whose damage exceeds 50% in a storm even must 

be removed.  In 1983, Maine‟s Board of Environmental Protection made the state the first to put 

such retreat-facilitating rules in place (Kelley et al., 2003).  The rebuilding policy, stated in the 

“Sand Dune Law” is complemented by a setback requirement that requires large new 

development sites to be projected to remain stable in an accelerated sea level rise scenario, 

assuming a 3 foot sea level rise over the next century (U.S. EPA Office of Policy, Planning, and 

Evaluation, 1995).  Although there has been some challenge of these rules in recent years, the 

original rule development did not face any significant opposition, partly due to the fact that much 

of the coastal property owners were seasonal and of non-voting status and therefore were not 

eligible to refute the rules (Kelley et al., 2003).   

 In North Carolina, reconstruction of homes that endure such significant damage is 

already limited to new-construction standards, which sometimes do preclude rebuilding.  For 

example in the wake of Hurricane Fran in 1999, many property owners lost entire lots or could 

not meet the minimum setback requirement and the Division of Coastal Management  was not 

able to grant them the necessary permit to rebuild their property.  If North Carolina were to adopt 

a more strict post-storm rebuilding policy, the state would likely by confronted by urgent 

homeowners in the wake of a devastating storm event.  South Carolina exemplified this political 

pressure and consequential retraction of retreat policy following Hurricane Hugo in 1990 (SC 

Dept. of Health and Environmental Control website).   In order for a policy to be effective, it 
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must withstand public demand in times of destruction.  In situations where a structure is not 

permitted to be rebuilt, the displaced homeowner would collect applicable insurance on their 

property and relocate to a suitable property. 

 

Stop Insurance Subsidies 

 

 In 1968,  North Carolina coastal communities located on barrier islands were offered 

participation in the National Flood Insurance Program (NFIP), a primary goal of which was to 

offer affordable flood insurance to coastal residents (Platt et al., 2002).  Previous to this program, 

the federal government provided all disaster relief for coastal development because private 

insurance companies had stopped providing flood insurance to such high risk candidates (Pilkey 

et al., 1998).  Under the NFIP, revised by the Flood Disaster Act of 1973, qualifying coastal 

homeowners were able to purchase the affordable insurance and receive federal financial 

assistance; those who did not invest in the insurance were no longer eligible to receive federal 

financial assistance in the case of a flood (Pilkey et al., 1998).  In order to qualify for this 

protection and supplementary federal aid, the structures must meet standards that reduce the 

vulnerability of the property.  Further, communities that take additional protection measures are 

eligible to be insured at a reduced rate under the Community Rating System, providing 

additional incentive to proper prior planning of coastal communities (Pilkey et al., 1998). 

 In order to further discourage development in areas of high hazard, the Coastal Barriers 

Resources Act (COBRA) was developed in 1982, creating the Coastal Barrier Resources System 

(CBRS) (Pilkey et al., 1998).  COBRA rendered areas designated within the CBRS, which 

comprised undeveloped, environmentally sensitive areas, unqualified for participation in the 

NFIP and consequentially ineligible for federal flood insurance (Pilkey et al., 1998). 
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 While NFIP does provide incentive for protected development, some have argued that 

structures that fail to meet CAMA new construction standards should not be eligible for federal 

flood insurance or aid (Pilkey et al., 1998).  Interviewee 1 expressed that he had given much 

thought to remediation techniques of coastal development in ocean hazard areas and felt that 

insurance policy modification should be considered in order to reduce public will to develop the 

oceanfront coastline. 

 

…What would really help stop the development boom on the coast is for the insurance 

industry to quit subsidizing that development.  So what you could do is, if someone owns 

beachfront property and wants to put a house up, that‟s fine, insure it for theft and fire, 

don‟t allow it to be insured for wind or flood.  If they want to take that risk, that‟s their 

decision.  They may get 20 years, they may get 40 years, they may get 10.  I think that‟s 

really what would curb the development boom.  But as long as people can get cheap 

insurance and not worry about whether their home gets crushed, people, I mean it‟s a 

beautiful place to be, people are going to want to be there.  

 

Making a comparison to the withdrawal of the insurance agencies in post-Katrina New Orleans, 

Interviewee 5 noted that a lot of people have adapted by not moving back.  In fact, four years 

after the devastation, 36 percent of the housing in New Orleans remained vacant (Huffington 

Post, August 28, 2009).  Ideally, the insurance program would give ample notice of limiting 

insurance coverage to residents so that the situation is not as catastrophic as the New Orleans 

situation.  In North Carolina, it may be beneficial to expand the Coastal Barrier Resources 

System to include all currently undeveloped land on barrier islands, making all new development 

ineligible for flood insurance.  This lack of insurance coverage would discourage new 

development by making the homeowner fully financially responsible for any flood or coastal 

erosion damage.  

 However, if North Carolina does use this tactic to facilitate responsible community 

planning, it is important that the state remains firm in their decision.  Pilkey and Young (2009) 
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discuss the insurance situation in Florida as an example of irresponsible coastal management.  In 

2006, insurance companies began to stop insuring coastal properties in Florida, providing the 

state an opportunity to use this situation to discourage coastal development, but instead, the state 

responded by claiming financial obligation in the case of coastal devastation (Pilkey and Young, 

2009).  Pilkey and Young (2009) calculate that Florida has put itself in a frightening financial 

position, because damage relief from just two consecutive hurricanes could diminish the state 

treasury.   

 Removal of insurance eligibility for new development on barrier islands would be a 

technique that could potentially facilitate future landward retreat of coastal communities.  As 

suggested by Interviewee 1, new land owners could build at will with the knowledge that, in the 

case of storm or erosion damage, they will not receive financial assistance.  Adding to the 

previous recommendation of not allowing rebuilding of structures that have suffered more that 

50% loss, these recommendations have potential to gradually move settlement from high risk 

coastal zones. 

 

Buy Out Coastal Property 

Approaching gradual retreat from hazardous coastal zones by eliminating new 

development is a theme that resounds in many of the interviewee‟s recommendations for long-

term management of the coastline.  However, as stated by Interviewee 4, action against existing 

structures will likely only occur in light of a severe storm event.  Interviewee 6 discussed a 

possible tactic that the state could take toward retreat in the event that severe erosion destroyed 

and entire community: 
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I think that what the state might want to consider doing is that, if a complete island is 

wiped out, or half an island, then you look at what your potential strategy might be.  If 

you‟re just talking about the day to day movement of the shoreline as it marches 

landward, that‟s more of a looming prospect and harder to deal with, but if you‟ve got a 

storm that goes through, say category 4, and wipes out Topsail, maybe that‟s the 

opportunity the state has to say, „you know what, we‟re going to reconfigure this now.  

We‟ve got a bunch of property owners here and although they still own that property and 

the plot lines are there, maybe it‟s an opportunity to say‟, this is just an example, „we‟re 

going to put a value on the island, we‟re going to give everybody a share of that value 

that owns property now and then we‟re going to re-draw the plot lines and you‟re going 

to get an equity stake in that‟.  It would be far more complex than that, but it might be 

that all property lines are erased, but I don‟t know how you would fund something like 

that.  On an island like Topsail, that‟s 20 some miles long, you‟re talking billions of 

dollars.  I think the state needs to be looking forward to that, to be able to pad those 

buildings, they need to have that money.   

 

While the quoted respondent raised a suggestion of how the state may deal with devastation of 

existing construction and relocation of the resulting displaced people, the respondent also 

mentions that this effort would be a very complex operation, the ultimate hurdle of which being 

funding.  Sources of funding are the root of many respondents‟ qualms about the feasibility of 

taking on coastal planning remediation.  However, in the case that funding was secured, there 

remain additional concerns as to how the land that is purchased would remain in pure 

preservation. 

  Interviewee 6, the same respondent that suggested that obliterated communities should be 

reconfigured, also expressed skepticism for the endurance of land preservation from the state-

purchased coastal lots. 

And then if the state does buy it out, then you have one more island that‟s a national park 

or a state park; we already have that, people want to live and visit the beach.  Then you 

get to the issue that people are going to want to visit that park, so you‟ve got to put in a 

road.  And then people are going to want to stay down there, so they‟re going to have to 

put in a couple hotels, and then all the sudden, you‟re redeveloping, because people have 

made a decision that they want to live and play at the coast.   
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While this respondent articulates concern about the effectiveness of limiting coastal construction 

and the need to keep balance between preservation and socioeconomic interests, purchase of the 

most high-risk areas, as evidenced by their storm-prompted destruction, would represent a great 

step in coastal planning, provided funding for such a project was secured.  However, as 

Interviewee 4 pointed out, each segment of the shoreline is variable and therefore requires a 

different approach; there is not an overarching solution that will be appropriate to every piece of 

property.   

 Preserving coastal land from development is a way to defend recreationally and 

historically valuable ecosystems and their inhabitants as well as avoiding the legislative and 

financial issues that come with coastal infrastructure.  As discussed in the initial portion of this 

report, the North Carolina Coastal Land Trust has done this by purchasing Springer‟s Point 

Nature Preserve, protecting rare vegetation and historical remains for their innate value and the 

value that the land‟s existence holds for its visitors.  While these natural assets are not excluded 

from coastal erosion, their existence does limit the structural stress placed on the coast, which 

can be beneficial for a larger portion of the shoreline.  Preserves limit the future remediation 

costs that may come with development, but their initial purchase is a costly method of 

eliminating coastal development on a large scale and, as stated by Interviewee 6, “until the state 

can come in and buy large swaths of property, people are going to continue to build.” 

 

Funding Mechanisms for Shoreline Planning 

 The variability among shoreline segments makes the issue of funding difficult because 

ideally, funding would be made available for the action that is appropriate for each specific area.  
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Recognition of this variability among shoreline properties prompted Interviewee 5 to suggest that 

an equally versatile fund be available to suit a range of needs: 

…we‟re looking at some long term funding mechanisms to allow some diversity in our 

strategies…we‟re looking at maybe somewhere around 40 million dollars a year, that money 

isn‟t just for beach nourishment…the idea is that this money could go for renourishment, it 

could go for relocation of structures, it could go for buying properties that should go into 

conservation and not be developed, it could go for greater public access.  I really like that 

idea because it isn‟t all about one particular thing and your opposed against beach 

nourishment or your opposed against something else, there‟s enough there for you to get 

excited about some of the other strategies. 

 

The quoted respondent explained that this state proposition would divide counties into different 

regions so that the funding for this generalized approach would draw from a larger pool of 

taxpayers, making financial generation more feasible.  Further, the respondent explained that a 

regional concept is favorable in order to calculate a larger-scale environmental impacts based on 

the collective stabilization actions that are conducted in a region. However, the state is still 

considering funding mechanisms to support these regionalized projects.  The Coastal Resources 

Advisory Council proposed that funding could come from a 4.5% sales tax that is placed on 

coastal vacation accommodations.  Currently, the 4.5% sales tax enters a general pool that is 

managed by the Division of Water Resources and, among other sources of contribution, helps to 

fund current federal projects.  For a project to be funded, contributions are matched three ways 

among local, state and federal government money.  Interviewee 5 remarked that the state is still 

resolving where the proposed shoreline funding program would receive its endowment, as they 

are not currently convinced that this 4.5% tax revenue would be the best long-term funding 

source.  

 In addition to the federal contribution for stabilization projects through the Division of 

Water Resources, the National Flood Insurance Reform Act of 1994 created the National Flood 
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Mitigation Fund which allows local governments to apply for grant funding for projects that will 

alleviate future risk of coastal flooding, such as demolition and mitigation efforts (Pilkey et al., 

1998).  The grants are eligible for application to structures that are covered under the National 

Flood Insurance Program and the source of the funding comes from penalties collected from 

those who did not comply with NFIP regulations (Pilkey et al., 1998).  Recipients of this grant 

are limited to a maximum of $10 million per state in a 5 year period, $3.3 million per community 

in a 5 year period, and $20 million total per state (Pilkey et al., 1998).    

The proposal discussed by Interviewee 5 would be superior to these current sources 

because it would allot for $40 million a year for the state to specifically address regional needs in 

dealing with and/or mitigating shoreline erosion hazard.  However, the ambiguity as to where 

this funding will come creates substantial challenge, likely to fall at least partially on taxpayers.   

Interviewee 6 also made a suggestion about using funding discrimination to discourage 

risky coastal construction.  This respondent used Florida‟s policy for beach nourishment 

eligibility as a base for how not to base a funding incentive in North Carolina: 

 

One thing I‟ve joked about is that Florida has a critically eroding beaches list and if your 

beach is on that list, you qualify for state funding for beach nourishment.  I‟d almost 

argue, and this is making a very simple argument out of something that is complex… but 

one argument could be made that, would this state be better served by coming up with a 

critically eroding oceanfront property list and say if you‟re on that list, you don‟t qualify 

for beach fill because you‟re already in the highest vulnerability?  So I‟ll tell ya what, 

we‟ll give you money, but it‟s got to be for retreat.  The other folks that are not critically 

eroding, we‟re going  to give them beach fill money because they‟re going to make the 

least critical areas and make them even less critical and we‟re going to make those nexus 

points for development.  We want the large scale development to be behind beach fill and 

if the beach fill goes away, it‟s already one of the lowest vulnerability areas in the state.  

So it seems kind of counterintuitive at first blush, it‟s like „wait, shouldn‟t you be putting 

your beach fill in front of those highly eroded beaches‟, but another way to look at that is, 

„no, that‟s the worst, so let‟s not throw good money after bad, let‟s develop in places that 

are sustainable.   
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Interviewee 6‟s suggestion is interesting because it dictates the use of funding based on specific 

site characteristics.  This take uses historic erosion to predict future susceptibility and suggests 

that areas that have historically been very unstable will continue to be so, therefore making them 

the most costly and highest liability areas.  If funding is provided only for retreat from these high 

risk areas, new development will be discouraged and ultimately, structures will exist only on the 

most stable property, further defended by the possibility to use state funding for nourishment. 

The benefit of the mentioned proposals is that they separate new from existing 

construction, aiming to discourage new construction and gradually eliminate that which is 

preexisting.  For any of these potential changes to be smoothly incorporated, respondents agree 

that increased public education is necessary. 

 

Education 

 In order for both those considering investment in coastal property and those making 

decisions about living with or manipulating the shoreline to make sound decisions, there needs to 

be access to information about lot history, projected susceptibility, and the associated risks of 

coastal living.  While this information may be available, it is not necessarily easy to find or 

interpret.  Additionally, as pointed out by some respondents, there are such strong opinions 

surrounding these issues that some pick one school of thought and stick to it without fully 

understanding consequences, other options, or the variability among shorelines.  Interviewee 6 

described this clash of opinions in terms of renourishment while discussing the need for 

education: 
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I think education is probably what‟s needed as cliché as that sounds; I think that‟s 

probably the most important thing.  And I don‟t think people make the economic 

arguments well.  People get in their camps, either pro-nourishment or pro-retreat and they 

don‟t look at the big picture, they don‟t look at the socioeconomic impacts…Most people 

just try to argue their side and don‟t present the whole picture and so I think they both, 

pro- and con-, they‟re falling short.   

 

While the local and state governments are the ones ultimately making decisions about how they 

are going to treat the shoreline, the public influences the political will, simply by making the 

decision of whether to settle coastal regions.  When people have an established emotional tie to 

the land, education can become personal and difficult, as Interviewee 2 shared: 

… I also think that there‟s a lot of education that could happen and you need to change 

the people‟s will to say, „we need to not be doing this‟  And we need to allow this change 

and we may have to move and their homestead may not be where it is for the last 200 

hundred years, but I think that changing the peoples‟ attitudes is a big part of it and if we 

can change the peoples‟ attitudes, that will change the political will, which will then 

make it happen.  That‟s a huge undertaking for any educator to try and have that change 

of the attitude that „I have a right to protect my property‟, which is how it is now.   

 

In estuarine locations, or in states that allow hardened stabilization techniques along the 

oceanfront, this protection is often irreversible and for it to become the „norm‟ could lead to a 

progressive hardening of the entire shoreline and consequential loss of all beaches. Interviewee 2 

pointed out that many homeowners don‟t realize the large-scale implications of a stabilization 

project until it is too late: 

… in a lot of cases, they don‟t know.. they say, „I don‟t care what you do on your 

property, but I want to leave mine natural‟, until somebody puts a bulkhead on theirs, and 

suddenly their erosion rates just tripled, because suddenly it‟s just cutting in on theirs and 

what used to not be a problem is now a problem.  So I think that people just don‟t 

understand the impacts and with any kind of a hardened structure, even on the estuarine 

side, again, what happens if we are putting these bulkheads or groins or whatever, the 
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estuary just can‟t migrate, and just as a barrier island cannot migrate, same with the 

estuarine shoreline, it should be able to migrate.   

 

It would potentially only take one homeowner, putting up a hardened structure to resist an 

encroaching shoreline, to alter the entire movement of sediment along the shoreline, impacting 

many other homeowners and their decisions.  Ideally, education could be used to inform 

potential investors before they make the decision to purchase or build in a coastal zone.  

Interviewee 6 remarked that many coastal residents do not know the risks associated with this 

real estate: 

I think another thing is that a lot of people, when they buy a property, don‟t know what 

the risks are.  I think they just buy it; they don‟t look at the erosion rate, they don‟t know 

the applicable rules, they don‟t realize it‟s unbuildable.  Certainly some of that is caveat 

and the buyer should do their homework and we need to make that as easy as possible. 

 

In order to make this information accessible to the public, the North Carolina Division of Coastal 

Management has produced an „Estuarine Shoreline Stabilization Method Selection Key‟ that 

provides an easy-to-use online tool for determining the appropriate stabilization method based on 

specific site characteristics.  However, unless the homeowner is looking for this key, it may be 

difficult to locate on the DCM website.  The DCM Coastal Educator has recently made a printed, 

pamphlet version of this information that will also be distributed and/or made available to 

appropriate individuals and communities. 

 

Conclusion 

 One may argue that the ideal shoreline situation would be an environment without human 

presence, but realistically, humans and their structures are not only present, but are present in 



 

48 

 

unprecedented density.  Because the shoreline is projected to be inundated and eroded 

increasingly rapidly, it is now especially important that legislation provide orderly solutions to 

manage the balance of human presence on the naturally dynamic barrier island system.  This 

balance is something that Interviewee 5 drew upon as part of the mission of the state: 

Our Coastal Area Management Act is not only about allowing development to occur, but 

also, we have to be concerned about the resources, too, the environment, and try and 

strike a balance.  I don‟t know if you can truly strike a balance.  I think if anything, the 

environment loses, but it still needs to be part of the dialogue in whatever you‟re doing. 

 

This respondent implies that there is a need to advocate the coastal environment and this is 

something that is reflected in the suggestions provided by the respondents.  The most immediate 

purpose of the suggestions is to facilitate retreat for the benefit of the residents‟ safety and 

financial security for both the residents and the government.  However, this community 

relocation and appropriate structural placement is also beneficial to the environment in terms of 

the ecosystems that will benefit from reduced human disturbance and pollution associated with 

development. 

 The North Carolina Coastal Land Trust has taken the opportunity to purchase one piece 

of property on a coastal barrier island setting, protecting it from development.  The resulting 

Springer‟s Point Nature Preserve is valuable to visitors and to the wildlife that inhabits the 

preserve.  In order to responsibly manage the preserve, the Coastal Land Trust recognizes the 

importance of knowing the historic shoreline movement specific to the preserve and consider 

how this may affect the property with future erosion models. 

 By examining the coastal trends, both specific to Springer‟s Point and to other coastal 

segments, it becomes possible to visualize the future, but such calculations are futile if there is 
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not a resulting action.  The interviews, conducted with professionals that are closely acquainted 

with the state shoreline, produced some suggestions of how to deal with political will of coastal 

residents and legislature that will help prepare the state for the future.  While the respondents 

admit potential implementation difficulties, the suggestions are realistic and collectively have 

potential to inform strong and progressive policy.  If these planning measures are adopted with 

ample time for communities to prepare, long-term solutions may begin to replace acts of 

desperation that only serve to temporarily stabilize the unstable barrier island coastline. 
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Appendix I:  Risk Analysis Map of Ocracoke Island.  Springer’s Point Preserve is classified as a Moderate 

risk zone. 

 

 

 

http://www.wcu.edu/coastalhazards/CoastalHazardMaps/North%20Carolina/Southwest%20Ocracok

e.gif 
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Appendix II: Aerial Photographs of each of the years considered in the shoreline analysis.  

Georeferenced photographs were provided by Dorothea V. Ames of East Carolina University.  The 31+ 

acre Springer’s Point preserve is shown outlined in red in each image. 
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Appendix III: Springer’s Point Shoreline Change Map.  The earliest, 1940 reference shoreline tracing 

appears bold.  Map produced by Katelin Kelly, July 2009. 
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Appendix IV: Photos of the Springer’s Point jetty, constructed in the late 1950’s, and the shores on 

either side.  Photos taken June 2009. 

 

    View of the Springer’s Point jetty, taken from the northern shore. 

            
 Photo looking northeast at the sandy shore north directly north of the jetty. 
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Photo facing southeast at the shore south of the jetty. 

  

 

 

 

 

 

 

 

 


