
                         
To:    Alderman Farley      February 5, 2009  

  Mayor Pro-Tem Hardison 
  Alderman Peters 
  Alderman Swantek  
  Alderman Tuman 
 

cc: Mayor Martin 
  Interim Town Manager Clifton 
  Incoming Town Manager Burleson 
  Town Clerk Faulkner 
 

SUBJECT:  Beach Erosion Study Team (BEST) Report  
 

Ladies and Gentlemen: 
 

The North Topsail Beach (NTB) Beach Erosion Study Team (BEST) Committee is pleased to 
submit this report of the findings, conclusions, and recommendations concerning the erosion of 
NTB’s shoreline.   We encourage you to read this report in its entirety.  It contains a wealth of 
information that will help you make decisions that not only address NTB’s current beach erosion 
challenge, but equally important the long-term health of the Town of North Topsail Beach. 

 
Three fundamental tenets underlie this report.    

 
• There should be full disclosure to the citizens of North Topsail Beach of the details of any 

plan – including costs to NTB taxpayers – which the Town endorses to address NTB’s beach 
erosion problem.   
 

• If any NTB tax money would be required to fund a proposed solution, then the citizens of 
North Topsail Beach should be offered the opportunity to provide input regarding whether or 
not they support the proposed solution.  The very sizeable cost, uncertainty of outcome, and 
considerable public controversy about beach erosion solutions calls for community input 
about any plan being considered.   

 
• Future North Topsail Beach property owners must not face the same beach erosion dilemma 

in years to come.   It is imperative that the Town develop a comprehensive plan that addresses 
long-term exposure to beach erosion. 

 
Since holding their first meeting in May 2008, the BEST Committee has spent hundreds of hours 
studying NTB’s beach erosion problem.   The committee has analyzed, considered, and debated 
many possible solutions.  BEST Committee members have been enthusiastic, worked long hours, 
and shown great dedication to the Town of North Topsail Beach.  This report could not have been 
made without their tireless contributions. 

 
 
 
 
 

Edmund P. Doherty, Chair                        Mary C. Convy, Vice Chair 
Beach Erosion Study Team (BEST)                                 Beach Erosion Study Team (BEST) 
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Foreword 

In April 2008 the North Topsail Beach (NTB) Board of Aldermen voted to establish a new Committee to study and 
recommend what the Town should do about the erosion of NTB's shoreline.  The new Committee held its first 
meeting in May 2008, adopted the name Beach Erosion Study Team (BEST), and the following mission statement: 
 

MISSION 
 

To evaluate and recommend to the North Topsail Beach (NTB) Board of Aldermen both short and long term 
solutions that address shoreline protection and stabilization of the beaches and dunes of the Town of North Topsail 
Beach.  

 
GOALS 

 
• To reduce potential for storm, wave, and erosion along NTB’s shoreline. 
• To stabilize NTB’s beaches and shoreline. 
• To establish a sense of trust and credibility within the Town of North Topsail Beach. 

 
OBJECTIVES 

 
• Establish and maintain a diverse committee representing a cross-section of the NTB community. 
• Conduct technical review of Coastal Planning & Engineering’s (CP&E) Beach Nourishment recommendations 

with subject-matter experts. 
• Investigate and evaluate all potential short and long term solutions to NTB’s beach erosion challenge. 
• Determine what other North Carolina towns have done to protect their beaches, including the results of their 

projects, and how they were funded. 
• Suggest how NTB might fund recommended solution. 
• Report progress of Committee work regularly to NTB Board of Aldermen. 
• Submit final report identifying a recommended specific plan-of-action, and funding recommendations, to NTB’s 

Board of Aldermen as quickly as possible. 
 

The BEST team held public meetings every month (sometimes more frequently) since May 2008.   Seven BEST 
study groups were formed to discuss specific issues.  Respected scientists with decades of coastal engineering and 
coastal geology experience were consulted, meetings were held with Coastal Planning & Engineering (CP&E)  
about their proposed solution, towns that have implemented solutions to beach erosion were contacted, the Town of 
Emerald Isle, N.C., was visited to discuss their Beach Nourishment (BN) experience, seminars were attended, 
numerous white papers and other documentation were studied, and most recently CP&E's proposal was assessed by 
Dr. Robert Dean, one of the country’s most respected authorities on coastal engineering.  Throughout all of this there 
has been healthy debate among BEST members about the many aspects of NTB’s beach erosion challenge.   

Twelve citizens of North Topsail Beach have served on the BEST Committee over the past 9 months.  The twelve 
represent a broad cross-section of the Town of North Topsail Beach:  residents from the north, central and southern 
sections of NTB; oceanfront property owners and non-oceanfront property owners; full-time residents, part-time 
residents, and owners of NTB investment property;  recent newcomers to NTB, and those with family ties to NTB 
that go back over 50 years.  The twelve brought a wide and varied perspective on the Town’s beach erosion 
challenge.  All have strong convictions about what should be done which they expressed with passion.  All learned 
much about beach erosion.  Vigorous debate among BEST membership ensured that all viewpoints were openly 
expressed.    

The BEST team spent hundreds of hours learning about the causes and potential solutions to beach erosion.  This 
report is the culmination of those activities.    
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                                                                                       Section I 
Executive Summary 

 
The shoreline of North Topsail Beach (NTB) is eroding at 2 – 3 feet per year.  At the New River Inlet north end the 
erosion rate is over 12 feet per year.*   At NTB’s north end several oceanfront houses have been condemned as the ocean 
has encircled their pilings.  Other NTB oceanfront properties are threatened.  Rise in sea level and the shifting of the 
alignment of the New River Inlet channel are the two root causes of the accelerated pace of beach erosion.   
 
In 1982 much of North Topsail Beach was designated a CBRA (Coastal Barrier Resources Act) Zone, which “designated 
various undeveloped coastal barrier islands for inclusion in the Coastal Barrier Resources System.  Areas so designated 
were made ineligible for direct or indirect Federal financial assistance that might support development, including flood 
insurance.”*   The CBRA designation intended to limit development in areas of high exposure to erosion.  Nonetheless, 
development of North Topsail Beach has continued unabated since the Town was incorporated in 1990.    

  
Since North Carolina does not permit the use of hardened structures (groins, jetties, seawalls, etc.) to address beach 
erosion, other than abandoning or moving threatened structures, the only “solution” to beach erosion is “Beach 
Nourishment (BN)” – depositing massive amounts of sand on NTB’s shoreline.  BN, however, is not a permanent 
solution, as the sand deposited on the beach is subject to the same erosion forces as the sand it replaced.  Renourishment 
of BN sand may be required as often as every two years, but almost certainly no longer than every four years.    

 
Coastal geologists and coastal engineers have considerably different opinions about using Beach Nourishment to solve the 
problem of beach erosion. Many prominent coastal geologists believe that BN cannot solve beach erosion over the long 
term.  They contend that the rise in sea level, the unpredictable nature and frequency of storms, and the need to constantly 
replenish sand every few years makes Beach Nourishment financially impractical and disruptive to the environment.  The 
coastal engineering community disagrees.  They contend that, properly engineered, Beach Nourishment can be an 
effective long-term solution to beach erosion.  They reference the success of many Beach Nourishment projects in support 
of their position. 

  
The fundamental decision facing the Town of North Topsail Beach is this:  whether or not the benefits of Beach 
Nourishment outweigh the costs and risks.   If NTB decides to pursue BN, there are two projects that must be funded:  
(1) a federal project at the Town’s non-CBRA south end, and (2) a non-federal project at the Town’s mostly CBRA north 
end.  If North Topsail Beach decides to pursue the two BN projects it is imperative that significant outside funding be 
secured. It is unlikely that the Town can afford the cost of Beach Nourishment on its own.     

 
It is important that the Town: 
 

• Inform every North Topsail Beach property owner of the Town’s beach erosion problem, the pros and cons of 
potential solutions, and the costs of any potential solution – in other words, full disclosure of the beach erosion 
challenges facing the Town; 
 

• Ensure that the citizens of North Topsail Beach have an opportunity to provide input regarding whether or not 
they support BN, especially if any NTB taxpayer funds would be required to pay for any solution under 
consideration; 
 

• Develop a long-range plan that ensures that future generations do not face the same beach erosion threat to 
property that NTB oceanfront property owners currently face. 
 

A project as costly, complex, and controversial as Beach Nourishment will undoubtedly face unexpected challenges and 
setbacks.   Without the backing of NTB’s citizens, every misstep along the way will be magnified and likely generate 
outrage by critics of Beach Nourishment, especially if significant amount of NTB taxpayer funds are allocated for Beach 
Nourishment. 
 

  
 

* CBRA:  http://www.fws.gov/laws/lawsdigest/coasbar.html  and   http://www.fema.gov/pdf/government/grant/pa/pdigest.pdf  (page 16) 
 
 *  NC Division of Coastal Management:  Long-Term Average Shoreline Change:    
        http://www.nccoastalmanagement.net/Maps/ER_1998/Color_PDF/page_22.pdf 

http://www.fws.gov/laws/lawsdigest/coasbar.html�
http://www.fema.gov/pdf/government/grant/pa/pdigest.pdf�
http://www.nccoastalmanagement.net/Maps/ER_1998/Color_PDF/page_22.pdf�
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                                                                         Section II 
 

The Problem  
 

Two fundamental beach erosion problems face the Town of North Topsail Beach – the current threat to 
oceanfront property, and the risk that future generations will face the same crisis.   

 
The shoreline of North Topsail Beach is eroding at an alarming pace at the far north end of the Island.   The 
cause of NTB beach erosion is twofold:  a rise in sea levels, and migration of the New River Inlet navigation 
channel away from the channel’s original alignment perpendicular to the shoreline.  NTB beach erosion is 
occurring at approximately 2 – 3 feet per year.  At the north end the rate of erosion exceeds 12 feet per year.*  
The erosion of NTB’s shoreline should not surprise anyone.   Author Ray McAllister writes in his 2006 book 
Topsail Island – Mayberry By the Sea (pp. 113 and 114): 

 
“North Topsail Beach…has the island’s lowest land, its official elevation only five feet above sea level.  
Moreover, North Topsail is especially narrow in some places.  In other words, it is a dicey place to build, 
particularly along the ocean or the inlet on the north end of the island.  It has always been a dicey place to 
build.  In 1982, the federal government determined that structures should never have been built on seven miles 
of shore at the northern end. Under the Coastal Barrier Resources Act, federal flood insurance and most 
federal disaster aid would be available no longer.”  

 
Unfortunately, no zoning restrictions were placed in the 1980’s to control development of the high-risk north 
end of North Topsail Beach.  And so development continued unabated.  By 2005 North Topsail Beach – a Town 
that did not exist in 1982 – had 2,324 homes.  Unfortunately, the beach erosion that was forecasted in 1982 has 
resulted in this situation at the north end of North Topsail Beach today: 

 
 

                              
                        Condemned NTB home near New River Inlet (August 2008)                       Nearby threatened property (August 2008) 
 
 

Today there are few restrictions on development of North Topsail Beach shoreline property.   The Town of 
North Topsail Beach must address two fundamental issues – what to do about the current erosion of the 
shoreline, and how to protect future generations from facing the same challenge. 
 
 

 
*  NC Division of Coastal Management:  Long-Term Average Shoreline Change  

         http://www.nccoastalmanagement.net/Maps/ER_1998/Color_PDF/page_22.pdf 

http://www.nccoastalmanagement.net/Maps/ER_1998/Color_PDF/page_22.pdf�
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Section III 
 

Beach Nourishment 
 
 

This section discusses the thesis that Beach Nourishment is necessary to “save NTB’s beaches.”   “Saving 
NTB’s beaches” is a very emotion-charged subject as homes, investment property, and whether or not future 
generations will enjoy what NTB offers today are all greatly impacted by the erosion of NTB’s shoreline.  
Whether or not “Beach Nourishment” will “save the beach” generates passionate arguments both for and 
against the idea.  The following represents a synopsis of the arguments that BEST has heard from both those in 
support of Beach Nourishment, and those opposed to Beach Nourishment; it is intended to encourage the reader 
to thoughtfully consider both sides of the debate. 

 
 
 
 

Will Beach Nourishment “Save the Beach?” 
 

 

YES   
 

Not only will Beach Nourishment save the beach, doing so will save the Town of North Topsail Beach.   
For without the beach, there is no reason for the Town of North Topsail Beach to exist.  NTB offers little  
but the beach to attract visitors, investors, and residents alike.  The Town of North Topsail Beach offers no 
shopping, no gas stations, no restaurants, no fast food establishments, no pizza parlors, no movie theaters,  
no golf, no museums, no nightclubs.   In short, nothing but the beach … which is the appeal of the Town of 
North Topsail Beach – a charming oceanfront community in which to live or visit without the hustle and bustle  
of so many other beach towns.  Without the beach, however, there would be no reason for the Town of North 
Topsail Beach to exist.  No one would want to live here, vacation here, or invest here.  So saving the beach is 
tantamount to saving the Town of North Topsail Beach.  If nothing is done to save the beach, then in 25 years or 
so all of the Town’s shoreline may look like the north end, and the Town will wither.  For that reason, Beach 
Nourishment must be pursued. 

 
 
 
 

NO   
 

Beach Nourishment is not about saving NTB’s beaches.   Beach Nourishment is about saving oceanfront  
private property that is threatened by beach erosion.  Topsail Island will always have a beach.  If current  
erosion rates continue, the worst-case scenario is that in the next 10 or 20 years NTB’s beach may be 25 or 50 
feet further inland – but there will still be a beach.   The Town will continue to exist, just as it did following the 
devastation caused by Hurricane Fran in 1996.  Many properties were destroyed by Fran, but within a very few 
years tourism and development continued – more vigorously than ever before.  So too with beach erosion:  yes, 
private property is at risk, but the beach will always be here.  It is for that reason that should the Town pursue a 
Beach Nourishment project, in the absence of outside money, funding must be the primary responsibility of 
oceanfront property owners who have the most to lose – and the most to gain – from “saving the beach.” 
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Potential “Risks vs. Rewards” of Beach Nourishment 

 
The following represents the opinions frequently heard from those in favor of Beach Nourishment, and those 
opposed to Beach Nourishment. 
 

 

Potential Risks   
 

• Construction costs may be significantly greater than estimated 
• Renourishment may be required more frequently than every four years, greatly increasing maintenance costs 
• The new sand may contain undesirable shell content  
• Channel size at the New River Inlet may exacerbate north end erosion 
• Major storm(s) may instantly wash away much of the Beach Nourishment sand.  It is not clear if FEMA will 

replace sand lost in a CBRA zone* 
• Beach Nourishment only delays the inevitable – funding cannot be assured indefinitely 
• Impact of nature (storms, sea level rise, etc.) is unpredictable 
• Critics will focus attention on every problem 

 
 
 

    Potential Rewards   
 

• Reduced erosion threat to oceanfront property 
• Increased value of oceanfront property 
• Restoration of an attractive recreational beach    
• Improved image of Town of North Topsail Beach  
• Ensured continuation of NTB as a desirable Town in which to live and visit 
• Increased tourism 
• Several areas of the New River Inlet Road are projected to be undermined from erosion within the next 

decade or so.  Protecting the beach can also protect those areas of our roadway infrastructure, and also 
protect those soundside properties that would be need to be taken if sections of the road would be moved. 

• In addition to the town's OF properties that would gain protection, phase one would add protection to much 
of the non-OF northern inlet area properties, most of which are in federal flood zones.   

• Larger tax base (more homes, higher property values)  
• Increase in rental taxes  
• Potential FEMA rebuild after storms if engineered plan in place 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

*  http://www.fema.gov/pdf/government/grant/pa/pdigest.pdf  (page 16) 

http://www.fema.gov/pdf/government/grant/pa/pdigest.pdf�
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“RISKS AND REWARDS” OF BEACH NOURISHMENT 
Dr. Stanley R. Riggs 

Distinguished Research Professor, Dept. of Geology 
East Carolina University 

 
December 16, 2008 

 
 

1. NC’s ocean shoreline and its associated beaches started out at about -410 feet below today’s sea level about 
18,000 years ago and it has been rising ever since, rapidly at first, then slowing down, and now the rate is increasing 
again.  

 
2. The rate of sea level rise has be increasing for the past 200 years in NC and is presently rising at about 1.5 
feet/century. 

 
3. Consequently, the ocean shoreline is not static and probably never will be and beach nourishment will always be a 
short-term and temporary fix—thus, if one wants to live on the shoreline they better be prepared to adapt to change. 

 
4. Sea-level rise by itself is just a slow process, much like filling your bathtub—it is the energy and dynamics of 
storms that are the drivers in causing the barrier islands and associated coastal ecosystems to migrate upward and 
landward to stay with the rising sea level.  

 
5. Storms are basically a huge heat machine that distributes water and heat away from the equatorial regions and 
makes our planet habitable, build and maintain our coastal barrier islands, and supply much of NC’s water budget.  

 
6. Storms are not going to go away and if climate warming continues, the storms will probably increase in intensity 
and maybe frequency.  

 
7. If you need beach nourishment now, you will need it forever, but at ever decreasing time intervals until either sea 
level begins to stabilize or the climate changes to the point where there are no more storms—both of these scenarios 
are highly unlikely. 

 
8. Therefore, if you’re going to use beach nourishment as the major part of your beach management plan, you will 
need a very large sand source that will carry you to some point in the future (50 years or until you give up). 

 
9. The best sand is already on the beach and the ocean floor generally does not contain a sea of sand. 

 
10. There are a few major sources of beach quality sand, and if you are lucky enough to be near one of these sources, 
you’ve got it made—still for a substantial price tag however.  

 
11. The economics of moving sand go up dramatically as the distance from the beach increases—this means you 
need to find sources very near to the beach to be nourished. 

 
12. However, if your island is a sand-poor island to start with, there probably are not large sand supplies readily 
available—if large sources of sand were available, your island probably would be a sand-rich island. 

 
13. Much of the sand that is utilized for nourishment is sub-par with some mud, fragile sharp shells, and rocks—all 
of which degrades the quality of the beach. 

 
14. To get into the beach nourishment business you need very deep money pockets--since individual storms and sets 
of storms are unpredictable you may get 3 or 4 years out of a nourishment project if your lucky, but you may only 
get one year or maybe not even a season and you need to start over again. 
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15. The basic sources of sand can be summarized as follows: 
 

A. Adjacent inlet ebb-tide deltas and throat channels — good sand but very limited volumes for the long-
term — mining destabilizes the inlet causing increased shoreline erosion and inlet migration. 
 
B. Shoreface and inner continental shelf surficial sand—locally available, but usually muddy and too fine 
grained for the beach. 
 

  C. Stratigraphic units on the shoreface and inner shelf—good sand is rare, but if you can find it there may be  
                  large volumes. 
 
  D. Paleo-riverine channels—trunk rivers that drained the piedmont may contain good riverine sand and  
  gravel, but the valley fill in small coastal plain streams is usually dominated by estuarine mud.  
 
  E. Paleo-riverine deltas—these are products of the larger trunk streams that drained the piedmont during the  
                  glacial low-stand, and in SE  NC the Cape Fear is the only potential source—most of these paleo-deltas off  
                  NC have severely reworked because of the shallow nature of the continental shelf and the many major storms  
                  that impact our coast. 
 
  F. Cape shoal structures—these contain vast quantities of high grade sand, but they are very remote to the  
                  beaches that need nourishment, plus they are extremely high energy (they are the “graveyards of the  
  Atlantic”-- Frying Pan and Cape Lookout Shoals), and their role in the modern coastal system is poorly  
  understood —  there is probably no way they would be economic today. 
 
  G. Land-based sand deposits such as the paleo-Suffolk Shoreline—in most cases the land is more valuable  
  for other uses than a sand source, also the economic costs of trucking sand on a large scale is essentially  
                   economically prohibitive. 
 

16. If you are in a low-energy coastal system, like Miami Beach, beach nourishment tends to work for much longer 
periods of time. But in high-energy coastal systems such as NC, the success of beach nourishment is marginal at 
best, even if you have a good source of sand. 

 
17. Wrightsville Beach started nourishing their beach in 1939, Carolina Beach in 1955, and Kure Beach in 1997, all 
with significant federal funding programs.  
 
18. The two communities in NC with long histories of beach nourishment projects are Wrightsville Beach and 
Carolina Beach. A summary of available data follows (data are from the Program for the Study of Developed 
Shorelines).  
 
CAROLINA  BEACH,  NC 

28 operations 1955-2004 (49 years) 
Total nourishment sand = about 18.55 million yds3 
Average = 1 operation of 662,321 yds3/1.75 years 
1985 to 2004 period = ave. 1 operation of 1.27 million yds3 /2.6 years. 

 
WRIGHTSVILLE  BEACH,  NC 

19 nourishment operations 1955-2002 (47 years) 
Total nourishment sand = over 10.84 million yds3 
Average = 1 operation of about 570,421 yds3 every 2.5 years 

 
19. The histories of Carolina and Wrightsville Beach nourishment projects demonstrate the short-term life 
expectancy and large volumes of nourishment sand required to “hold the line”. What the data base does not record is 
the dramatic increase in cost of projects through time. 
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                                                                  Section IV 
 

Beach Nourishment Experiences of other Towns 
 

At the request of the Beach Erosion Study Team (BEST), CP&E provided the names and points of contact for three of their recent 
projects.   These projects were Longboat Key, Collier County, and Anna Maria Island.  All were located in the state of Florida.   

 
This report summarizes the results of BEST member interviews with officials from Longboat Key and Collier County.  Our Team 
member who volunteered to conduct the interview with officials at Anna Marina Island encountered difficulties in contacting officials 
there, using the contact information provided by CP&E.   

 
BEST members utilized a questionnaire to guide their discussion and data collection efforts.  The Longboat Key project consisted of 
nourishment of 10 miles of beach with 1.8 million cubic yards of sand at a cost of approximately $20 million.  The project began in 
the mid-1990s and concluded in 2007.  The Collier County project consisted of nourishment in the form of 700,000 cubic yards of 
sand at a cost of $25 million.  The full reports on Longboat Key and Collier County are also attached to this summary. 

 
Overall Impressions 

 
• Both municipalities were happy with the results produced by CP&E.   
• Both municipalities described the performance of CP&E as “on budget and on time.” 
• Both were satisfied with the amount and quality of sand used. 
• CP&E did all of the work for both projects, with the exception of the physical dredging and placement of sand at Longboat Key. 
• Both would retain CP&E if they had to do their respective projects all over again, and both would use CP&E in future projects. 
• Both regard CP&E as true experts in their field.  One respondent (Collier) stated that they considered CP&E to be one of the top 

coastal engineering firms in the Southeast, it not the country.  The other (Longboat Key) stated that they believe CP&E offers the 
greatest variety of scientists, marine surveyors, biologists, and GIS professionals of any of the leading firms. 

• One project (Longboat) involved hardened structures in the form of geo-technical tube-style groins and a terminal groin, along 
with two groins to be installed later this year.  The other project did not involve any hardened structures. 

• One project involved an inlet (Longboat Key) and the other did not.  Longboat Key stated that they experienced hot spots at their 
inlet, which required different efforts to control the inlet.  These efforts consisted of the hardened structures described above. 

• One municipality (Longboat Key) is reporting replenishment on an 8-10 year cycle.  Collier has not had to replenish as of this 
time. 

 
 

Collier County, Florida 
 

Verbal responses from Collier County Beach Re-nourishment Project in 2006. 
Jerry Heid discussion with Gary McAlpin  (239) 252-5342 on 12/17/08 

 
1.  Tell me about your project (when it was done, how big it was, how much it cost). 
• 700,000 cubic yards about 25 million dollars 
 
2.  What was CP&E's involvement?   Did they both design the project and manage the implementation? 
• Modeling 
• Engineering 
• Implementation was by Collier County with CPE oversight in weekly co-ordination meetings 
 
3.  How satisfied were you with your experience with CP&E?    
• Very satisfied, continue to use them on new projects 
• Do a significant portion of their work 
• Consider them one of the top coastal engineering firms in SE if not Country 
• Very good at modeling – very accurate 
• Currently doing modeling for their inlets 

 
      -Was their estimate of the cost accurate?    

• On time / on budget 
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      -Were you satisfied with how it was engineered (enough sand? did it last as long as predicted?) 
• Very Happy…still holding. Plan was for 6 years…expect it to last…some minor hot spots only 

 
4.  What kind of sand was used?  If there was a mix or more than one type, was there any discernable difference in the quality or 
durability of the finished product? 
• Spent 2 million on sand source survey 
• Have strict guidelines as to color, calcium content, etc. Went out 42 miles to find 1 million cubic feet of sand. Looked for 

larger grain size to hold and last longer 
 

 5.  How frequently have you had to re-nourish the beach? 
• Not yet…may have a couple small hot spots 
 
6.  Was there an Inlet involved?   How successful was the project in controlling erosion from the Inlet? 
• No inlet in this project 
• Have done inlets in the past 
• Now doing Doctors pass (inlet) and Wiggens Pass (inlet) each about 100,000 cubic yards for re-nourishment. Not part of this 

nourishment 
 

7.  Was there a hardened structure (breakwater, terminal groin, etc.) involved? 
• No….not allowed in Collier 

 
8. If you had it to do over again, would you have done the same thing?    

• Yes 
 

9. Would you have retained CP&E? 
• Yes 

 
10. Is there anything else we should know that would help us make our decision? 
• All paid for by their form of occupancy tax at 0.04….half of which goes to him for nourishment 
• Advised that we trust CP&E modeling…… 
• This project won an award from NAB (National Association of Beaches?) for Best nourished Beach!!! 

 
 
 

Interview of CP&E References 
Mr. Juan Florensa – Director of Public Works 

Longboat Key, Florida 
 

On January 5, 2009 BEST member Deb Lanci spoke at length to CP&E’s reference contact in Longboat Key, Florida.  Mr. Juan 
Florensa is Director of Public Works and was kind enough to discuss their Town project in excess of a half an hour.  His contact 
number is 941-316-1988.   

 
Based on a list of questions crafted by Tom Leonard, here are Mr. Florensa’s responses. 

 
1. Tell me about your project - When? Size? Cost?  Project timeline mid-nineties until 2007.  They are a 10 mi. long barrier island 

on the west coast for Florida.  They are only ¼ mi. wide.  They were designated by the State of Florida as a “critically eroded 
beach”.  They were fortunate to have a significant source of sand off-shore in the Gulf of Mexico.  They were able to nourish 10 
mi. of beach with 1.8 million CY of sand at a cost of around $20 million. 

2. What was CP&E’s involvement? Design? Implement? Both?  CP&E did everything except for the physical dredging and 
placement of the sand.   

3. How satisfied were you with your experience with CP&E?  Were you satisfied with then engineering? Enough sand?  Did it last 
as predicted?  Very pleased.  Very happy.  Sand amounts met expectations, but too soon to tell if it will last as long as predicted. 

4. What kind of sand was used?  If there was a mix, was there a discernable difference in quality and durability of the finished 
product?  This was the pilot project for a multi-layer beach.  The equilibration sand (which tends to be the finer sort) equilibrates 
quickly.  In areas deemed as “hot spots” of erosion, the coarser layer was at times visible.  There was indeed, a discernable 
difference in color. 

5. How frequently have you had to re-nourish your beach?  It is running 8-10 year intervals for the initial project.  Hot spots require 
attention more frequently. 
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6. Was there an inlet involved?  How successful was the project in controlling erosion at the inlet?  Hot spots were typically at their 
inlet, requiring different efforts in controlling said inlet.  The means employed worked as planned. 

7. Was there a hardened structure (breakwater, terminal groin, etc.) involved?  There were initially geo-technical tube style groins 
and then one terminal groin.  They have new intentions of installing two (2) new groins in hot spots in November 2009. 

8. If you had it to do over, would you have done it the same?  Happy with CP&E, happy with the success.  With having been the 
pilot project for the multi-layer beach, it would have been ideal to have been able to inform the public about the differences in the 
layers and the reason behind it.  The Chamber of Commerce touts Longboat Key’s sandy, white beaches and the foundation layer 
was much darker.  This prompted many calls to Mr. Florensa and his staff. 

9. Would you have retained CP&E?  Yes.  They offer the greatest “variety” of scientists, marine surveyors, biologists and GIS 
professionals of any of the leading firms. 

10. Is there anything we should know to help us make our decision?  Keep the public informed.  They need to have reasonable, 
logical expectations.  Referendum.  Very important.  Hard-bottom issues are pretty common, even in the Gulf of Mexico.  
Longboat Key was the first, experimental multi-layer beach.  CP&E should have a better handle on explaining the various layers 
and their functions and distinction in color.  There needs to be full-disclosure on the 2-tone sand.  People have a tendency to think 
that they have been “ripped off” when their top layer drifts littorally.   

 
Mr. Florensa was kind enough to offer that if we had additional questions, that we should feel free to get back with him. 

    
 

 
Emerald Isle, North Carolina 

 
Frank Rush, Emerald Isle Town Manager 

Phone:  (252) 354-3424 
e-mail:  frush@emeraldisle-nc.org 

 
On December 12, 2008, BEST members Ed Doherty, Duncan Heron, Deb Lanci, and Mary Riggleman, along 
with NTB Alderman Larry Hardison and Mayor Don Martin, visited Emerald Isle, N.C., to see and discuss their 
Beach Nourishment project with Emerald Isle Town Manager Frank Rush. 

 
In 1999 Carteret County completed an evaluation of a beach restoration project for all of Bogue Banks, 
including Emerald Isle.  This evaluation became the basis for Emerald Isle’s future beach nourishment projects.  
A county-wide $30 million bond referendum to finance the project failed by a wide margin, due in part by the 
perceived unwillingness of non-oceanfront property owners to pay a 5 cent special district tax.   A special EI 
Beach Nourishment Committee was formed and in 2001 recommended a bond referendum that included 
funding from EI Occupancy Taxes, oceanfront district paying 48 cents, non-oceanfront paying 3 cents, and 
contribution from EI General Fund of 1 cent.  A March 2002 special election of registered voters approved a 
referendum to issue $17 million of General Obligation bonds for beach nourishment, with the bonds to be 
repaid with revenues generated by the Committee’s funding recommendations. 

 
Emerald Isle Beach Nourishment project 

 
Location Size Cost Amount  

of Sand 
Source  
of Sand 

 
Eastern Phase 

 

 
5.9 miles 

 
$11.8 million 

 
1.85 million CY 

 
2 offshore  

borrow areas 
 

Bogue Inlet & 
Western  Phase 

 

 
4.5 miles 

 
$10.9 million 

 
1.035 million CY 

 
New Channel 

 
In addition to the above costs, environmental monitoring cost $700,000.   Realignment of the navigation 
channel in Bogue Inlet to address severe erosion of the end of Emerald Isle was a key aspect of the plan.  An 18 
foot deep channel with widths ranging from 150 feet to 400 feet, along with a sand dike to direct water flow 
along the new channel, was constructed.   No sand from the channel was deposited at the very end of Emerald 
Isle.  However, within one year there was significant natural accretion of sand at the end of the Island.  The 

mailto:frush@emeraldisle-nc.org�
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Town subsequently experienced erosion of this accretion, however, the area has since experienced even greater 
accretion (within 3½ years of project completion; original prediction was 4-6 years for desired adjustments).   

 
The Eastern Phase of the project was completed in March 2003.  A survey in May 2005 revealed that 95% of 
nourishment volume was still in place.  Hurricane Isabel caused erosion of 121,000 CY of sand from the 
Eastern Phase project in September 2003.  FEMA replaced sand in March 2004 at a cost of approximately $1.9 
million.  The Western Phase of the project was completed in April 2005.   Hurricane Ophelia caused erosion of 
569,000 CY of sand from both the Eastern and Western Phase projects (22% of original nourishment volume) in 
September 2005.  FEMA replaced sand in January 2007 at a cost of approximately $6.9 million. 

 
Emerald Isle considers their project very successful.  The Town Manager believes that “Emerald Isle made the 
right decision.  None of it seems as daunting now as we believed it to be at that time.” 
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Section V 

 

Proposed Beach Nourishment Solutions  
 

Two Beach Nourishment solutions to NTB’s shoreline erosion have been proposed – one for the north end, and 
the other for the south end of the Town.  Coastal Planning & Engineering (CP&E) has recommended a Beach 
Nourishment solution for NTB’s 7.25 mile northern mostly CBRA zone;  the US Army Corps of Engineers 
(ACOE) has proposed a Beach Nourishment solution (in conjunction with Surf City) for NTB’s 3.85 mile 
southern non-CBRA zone. 

 
 
 

Coastal Planning & Engineering (CP&E) Solution 
 

The following description was provided by Dawn York of CP&E in December 2008 
 
History  

 
North Topsail Beach has an 11.1 mile ocean shoreline that occupies the north end of Topsail Island. The Town 
is bordered on the south by the Town of Surf City and on the north by New River Inlet.  Development and 
infrastructure within the corporate limits of the North Topsail Beach have been damaged during recent storm 
events and remain vulnerable to damage associated with coastal storms.  The north end of the Town is the most 
vulnerable area due to erosion and shoreline fluctuations caused by uncontrolled changes in position and 
alignment of New River Inlet.  

 
The 11.1 miles of North Topsail Beach shoreline encompasses a northern 7.25 mile Coastal Barrier Resources 
Act (CBRA) zone, and a southern 3.85 mile non-CBRA zone.  Most of the northern 7.25 miles of the Town lies 
within the Coastal Barrier Resource System (CBRS), which was established by the Coastal Barrier Resource 
Act of 1982 (CBRA-82) and the Coastal Barrier Improvement Act of 1990 (CBIA-90).  The CBRA, enacted 
October 18, 1982, designated various undeveloped coastal barrier islands for inclusion in the Coastal Barrier 
Resources System (System).  Areas so designated were made ineligible for direct or indirect Federal financial 
assistance that might support development, including flood insurance, except for emergency life-saving 
activities. 

 
As indicated above, the northern 7.25 miles of shoreline within North Topsail Beach is ineligible for federal 
funding due to its CBRA status and has been excluded from the Federal North Topsail/Surf City Shore 
Protection Project.  Coincident with the proposed CP&E proposal, the US Army Corps of Engineers (ACOE) 
has proposed a federal beach nourishment project that encompasses the adjacent town of Surf City, and the 
southern 3.85 miles of North Topsail Beach.  

 
In 2003, the Town of North Topsail Beach (Town) contracted with Coastal Planning & Engineering (CP&E) of 
Wilmington, N.C. to conduct a feasibility report that would recommend a solution to the Town’s chronic beach 
erosion problem.  CP&E completed the feasibility report in 2004 at which point the Town contracted with 
CP&E to design a shoreline protection project as formulated in the feasibility report and secure the necessary 
State and Federal permits to allow implementation of a non-Federally funded shoreline and inlet management 
project.  Primary objectives of the non-federal project include preservation of the Town’s tax base, protection of 
its infrastructure, and maintain its tourist oriented economy. 
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Current Status of Project 

 
In November 2007, CP&E submitted a Draft Environmental Impact Study (DEIS), which detailed the proposed 
shoreline protection solution originally outlined in the 2004 feasibility study but includes modifications 
resulting from the Town’s current economic status.  The proposed shoreline protection project includes a 30-
fold enlargement and realignment of the main ocean bar channel within New River Inlet, and nourishing 11.1 
miles of shoreline.  Sand for the nourishment would be obtained from the realigned channel and from an 
offshore borrow site located approximately 1 to 2 miles offshore North Topsail Beach in the Atlantic Ocean. 

 
Seven alternatives were considered and the Selected Alternative is Alternative 3:  Implementation of an Inlet 
Management Plan for New River Inlet and construction of a beach fill project along 11.1 miles of the Town’s 
shoreline (DEIS – November 2007).  The inlet management plan includes repositioning of the main ocean bar 
channel to a more southerly alignment and periodic maintenance of the preferred alignment.  It is proposed to 
construct a 500-foot wide channel dredged to a depth of -18 feet, NAVD.  It is estimated that 635,800 cubic 
yards will be dredged to construct the channel.  This material will be placed along the northern 2.5 miles of the 
project area.  The economic analysis shows that the Selected Alternative (Alternative 3) will result in a 
$15.16M per year benefit compared to the No Action Alternative. 

 
An offshore borrow area has been identified to provide beach fill for the remaining 8.6 miles of the North 
Topsail Beach shoreline.  The offshore borrow area is horseshoe shaped and located between 1 and 2 miles 
offshore, due south of the Town Hall.  The borrow area contains approximately 7,938,500 cubic yards. The 
borrow area contains approximately 357,000 cubic yards of coarse beach fill (0.33 mm) and the rest is 
composed of finer beach fill (0.21 mm).  The native beach has a mean grain size of 0.23 mm.  There is 
nearshore hardbottom along the North Topsail Beach therefore it is proposed to place the coarser fill and use a 
lower fill density where hardbottom is located closer to shore, as this will limit the offshore extent of the point 
of intercept as the fill equilibrates. 

 
While the selected alternative places beach fill along the entire shoreline, it is expected that some areas will 
experience higher localized areas of erosion (hotspots) and that higher erosion rates should be expected at the 
northern end, adjacent to New River Inlet.  The engineering analysis suggests that the current design balances 
the losses due to interruption of natural bypassing due to construction of the channel with mechanical bypassing 
from Cedar Bush Cut.  It is critical for stability of the north end that dredging of Cedar Bush Cut be continued 
at least 48,000 cy/year. However, the engineering analysis performed to date does not include possible 
increased losses due to the placement of this volume of sand in the vicinity of New River Inlet.  It is possible 
that the loss rates may be higher than predicted due to the proximity of the inlet.  

 
Selected Alternative  

 
The following is from the Final Engineering Analysis (CP&E, November 2008):  

 
The Town proposes to construct the project in five (5) phases based on its anticipated funding stream.  The first 
phase of construction would occur between 16 November 2009 and 31 March 2010 (environmental dredging 
window) and would involve the relocation of the New River Inlet channel.  Material from the channel relocation 
would be used to construct 12,000 feet of beach fill, located next to New River Inlet.  Phase II would occur 
during the November 2011 to March 2012 dredging window and would cover 7,120 feet of shoreline.  Material 
for Phase II would come from the offshore borrow area.  Coarse material from the offshore borrow area would 
be placed in front of the nearshore hardbottom areas with the balance of the area constructed with mixed 
material from the northeast portion of the borrow area.    

 



 16

Phase III would be scheduled for the November 2013 to March 2014 dredging window or four (4) years after the initial 
channel relocation.  Phase III would cover an area that includes hardbottoms relatively close to shore and would be 
constructed using coarse material from either the offshore borrow area or coarse shoal material removed to reestablish 
position and alignment of the inlet bar channel.  Based on shoaling predictions in the new channel, the 85% shoaling 
threshold would be exceeded within the first four (4) years following channel relocation which would trigger the first 
channel maintenance operation.  Based on the predicted shoal volume (627,000 cubic yards), the volume of shoal material 
that would have to be removed to reestablish the channel would be sufficient to initially construct the beach fill in Phase 
III and provide periodic nourishment for the beach fill constructed during Phase I.  Accordingly, the costs for Phase III 
were based on using material from maintenance of the New River Inlet ocean bar channel.   

 
Phase IV, which would be scheduled for the 2015 to 2016 environmental dredging window, would be constructed using 
material from the offshore borrow area.  Phase IV would complete the beach fill within the North and Central Sections of 
North Topsail Beach.  Construction of Phase IV would also correspond to the time nourishment could be required along 
the Phase II shoreline.  Since channel maintenance would not be scheduled at this time, nourishment of Phase II would be 
accomplished using coarse material from the offshore borrow area. 

 
Phase V, the final initial construction phase, would occur during the 2017 to 2018 environmental dredging window and 
would provide an interim beach fill along the southern 20,320 feet of the Town’s shoreline.  Phase V would also be 
constructed using material from the offshore borrow area. 

 
Construction of Phase V would be scheduled eight (8) years after initial construction of the new bar channel in New River 
Inlet and, based on the shoaling predictions, could occur at the same time maintenance of the new channel is required.  By 
this time, all or portions of the shoreline segments constructed during Phases I to IV would be in need of periodic 
nourishment, however; for cost estimating purposes, the channel maintenance material is assumed to be equally 
distributed along the entire 37,500 feet of shoreline associated with Phases I to IV. 

 
Channel Maintenance & Periodic Nourishment  

 
In addition to the two channel maintenance operations that would likely be required during the initial construction phases, 
channel maintenance would continue to be required in order to protect the development and infrastructure along the 
extreme north end of North Topsail Beach.  Material removed to maintain the channel would be distributed along the 
shorelines south of New River Inlet.  The predicted rate of shoaling in the new channel would be sufficient to maintain the 
beach fill along the entire northern 37,500 feet of shoreline and require channel maintenance approximately every four (4) 
years.  In the event material is not available from maintenance of the New River Inlet bar channel, periodic nourishment 
of the beach fill can be augmented with material from the offshore borrow area.   

 
The following diagram shows the location of the proposed 5-Phase CP&E Beach Nourishment Project: 
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Alternative to CP&E Plan 

 
Dr. Duncan Heron 

Professor Emeritus of Geology 
Earth & Ocean Sciences 

Duke University 
 

  Alternate Plan 
 

There is an erosion problem at the ocean beach adjacent to New River Inlet.  The growth of NTB beach near the 
inlet during the seventies is well documented in CP&E’s EIS. This resulted in structures being built on the 
“new” ocean front land. When the navigation channel moved away from the end of the island starting in the late 
eighties, erosion started where there had been deposition.  This too is documented in the EIS.  
 
The alternate plan will restore the navigation channel to what it was in 1982 when there was a period of sand 
deposition on NTB.  This is the same design as that proposed by CP&E except for the size and depth of the 
channel. CP&E’s wide and deep channel will produce sand for BN. The navigation channel of the alternate plan 
will produce some sand that can be put on the eroding part of NTB, but its main purpose is to cause natural sand 
addition to the eroding part of NTB. 
 
What can go wrong? About the same thing that can go wrong with the CP&E plan; that is, storms changing the 
path of the channel. More attention will be needed to maintain the position of the channel. Over time sand will 
clog the deeper end of the channel causing it to slowly move away from the island. Based on past movement 
this may take 10 to 20 years.  

 
Another problem as pointed out to me in a conversation with Bob Dean is that the tip of the island eroded 600 
feet between 1962 and 1984. He feels that much of the growth of the adjacent ocean beach was from sand 
eroded from the tip of the island. He indicated that if the channel is moved as proposed by both CP&E and the 
Alternate Plan, erosion of the tip of the island is likely to occur. 

 
The main advantage of the Alternate Plan is costs. The town can afford dredging a navigation channel if an 
ocean dredge is not needed.  I asked Tom J on 12/18 about how an ocean dredge would attack the new channel, 
from the ocean or from the inlet. He said that they do not tell the dredge contractor how to do the job. The 
dredge operator decides the best way.  So, no one knows the size dredge needed for a navigation channel.  The 
request for bids would specify what has to be done. The dredge companies would bid for the project based on 
the equipment needed to do the job. No one knows if an ocean dredge is needed. Using a bit of common sense, 
in the winter time it is not likely that an ocean dredge would come to NTB via the ocean. The likely path is the 
waterway. If so the dredge regardless of the size would HAVE to start from the inlet working toward the ocean. 
For the large CP&E channel, an ocean dredge would likely be needed. One needed lots of horse power to dig 
and pump all that sand. We simply do not know the size dredge needed for a smaller and shallower channel. 

 
Can the town afford the extensive beach nourishment proposed by CP&E? Can the town afford to maintain the 
nourished beach from here to eternity?  Can the town get significant monetary help from other government 
agencies? Can the town get bond money to finance the project? 
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US Army Corps of Engineers (ACOE) Solution 

 
Integrated Feasibility Report and Environmental Impact Statement 

Surf City and North Topsail Beach 
 

The following description was provided by Glenn McIntosh of the ACOE in December 2008 
 

EXECUTIVE SUMMARY, NOVEMBER 2008 
 

The purpose of this study is to evaluate shore protection for the towns of Surf City and North Topsail Beach, NC and 
develop the most suitable plan of protection for the present and future conditions for a 50-year period of analysis.  Topsail 
Island is on the southeastern North Carolina coast.  From south to north the three towns on the island are Topsail Beach, 
Surf City and North Topsail Beach.  The primary study area for this report includes the Towns of Surf City and North 
Topsail Beach and associated nearby borrow sites.   This report was prepared in compliance with the Energy and Water 
Development Appropriations Act of 2001 that pertains to the authorized project for Topsail Beach.  A General 
Reevaluation Report has been completed for the Town of Topsail Beach.  

   
The study team integrated representatives of Federal, State, and local governments, in the effort to identify cost-effective 
and environmentally- and technically-sound alternatives to reduce damages within the two towns, and to the adjacent 
shoreline.  The process fully integrated the Corps’ “Twelve Actions for Change”, in all aspects of the study process.  The 
study effort identified a “National Economic Development” (NED) plan, which would maximize net benefits to the nation 
through reduction of future storm damages.  The recommended plan of action is construction of the NED Plan. 

 
This study discloses that the most practicable plan of protection for the primary study area is a berm and dune project 
extending along approximately 10 miles of the oceanfront.  The southern limit of the project is the boundary between 
Topsail Beach and Surf City.  The northern limit is within North Topsail Beach at the southern edge of the Coastal Barrier 
Resources System. 

 
The principal project purpose is the reduction of damages associated with hurricane and storm events and beach erosion.  
In addition, the project will enhance the beach strand available for recreation use and provide habitat for a variety of 
plants and animals. 

 
The tentatively selected National Economic Development Plan (NED), consists of a sand dune constructed to an elevation 
of 15 feet above the National Geodetic Vertical Datum (NGVD), fronted by a 50-foot wide beach berm constructed to an 
elevation of 7 feet above NGVD.  The berm and dune project extends along a reach of 52,150 feet.  On the north end, the 
project will adjoin an adjacent non-Federal beachfill project for North Topsail Beach. At the south end, a 2,000-foot long, 
berm-only transition section would extend from the town boundary along the Topsail Beach shoreline.   If the Federal 
project for Topsail Beach is constructed first, then the transition is not needed.  This plan is identified among the other 
alternatives as “Plan 1550”.  No Locally Preferred Plan was suggested.  The NED Plan is the recommended plan of 
improvement.   

 
Based on the recommendation of use of public funds for the reduction of damages along this shoreline, the Sponsors will 
provide public access and parking in accordance with Corps of Engineers guidelines, at intervals of no more than a half 
mile, throughout Surf City and the reach of North Topsail Beach protected by the cost-shared project.  In analyzing 
potential measures, the study team considered, in all cases where technically sound and environmentally feasible, both 
structural and non-structural measures. Non-structural measures, such as removal and relocation, were found to be of 
greater cost than benefits, and therefore, were not recommended for the purposes of storm damage reduction.  However, 
the recommendations of the study team that accompany all structural recommendations for dune and berm construction is 
that of continued and vigilant attention to the need for pro-active hurricane and storm threat education, storm and 
hurricane warning and evacuation planning procedures, floodplain management, and other non-structural activities 
directed at both damage reduction and preservation of life and safety, and are thus, provided as recommended actions, 
although many do not fall within current Corps implementation authorities. 
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        Report of Dr. Robert Dean 
 
 

In December 2008, NTB retained Dr. Robert Dean of the University of Florida (see resume, Addendum A7), to 
provide an assessment of CP&E’s proposed Beach Nourishment project and the alternative “small channel” 
approach.  Dr. Dean is one of the most experienced and respected coastal engineers in the Country.  Since 
receiving his doctorate degree from MIT in 1959, Dr. Dean has consulted for some 100 firms and governmental 
agencies in the general area of coastal and ocean engineering.  His fields of interest include wave theories, 
beach erosion problems, tidal inlets, and coastal structures.   The “Scope of Effort” of the contract with Dr. 
Dean follows. 

 
Scope of Effort 

 
Read and critically analyze the Draft Environmental Impact Statement (DEIS), of the Beach Nourishment 
Project proposed by Coastal Planning & Engineering (CP&E) of Wilmington, North Carolina, with emphasis 
on the Engineering Section B. Discuss the alternative channel suggested by Dr. Duncan Heron of the Beach 
Erosion Study Team (BEST) of North Topsail Beach, N.C. Write a report on my findings and conclusions, 
including: 
 
• Assessment of the “reasonableness” of the project (is it a good design, is it probable that it will work, how 
often is renourishment likely to be needed?) 
 
• Work with Dr. Duncan Heron on the appropriateness of the large channel proposed to be constructed at the 
New River Inlet vs. the alternative smaller channel suggested by Dr. Heron. 
 
• Discuss areas of design uncertainty. 

 
• Suggestions concerning what I consider “critical success factors” that are key to the success or failure of 
such projects. 

 
 

Extract from Dr. Dean’s report.   Dr. Dean’s full report is attached at the end of this report.  
 
8.0 Summary, Recommendations and Critical Success Factors 

 
8.1 General  

 
• The North Topsail Beach Nourishment and Inlet Realignment design report is well-written and complete 

providing a well documented basis for conducting this review. 
• This project consists of a nourishment component and an inlet realignment component. The sand dredged in 

the inlet realignment component will be used in the nourishment component. 
• The coastal engineering experience and design understanding for the nourishment element is more mature 

than for the inlet realignment component. In part, because of this reason, the nourishment and inlet 
realignment components are discussed separately below. 

• North Topsail Beach is in need of nourishment and while the erosion rates are considerable, they are 
certainly not unmanageable. 

• The CPE report applies state of coastal engineering knowledge in both the beach nourishment design and 
inlet management components. 
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8.4 Overall Recommendations 

 
• I support the overall design with the understanding that the performance of the inlet component is more 

uncertain than the beach nourishment component. The monitoring results will be invaluable in interpreting 
the Project performance and in fine tuning, as appropriate, the subsequent phases.  

• To some degree, the performance of the inlet component of the project should be regarded as an experiment, 
the results of which will serve in the fine tuning of subsequent phases of the project. 

 
8.5 Critical Success Factors 

 
• The two “Critical Success Factors” listed below can be evaluated through analysis of the monitoring data.  
• The variation of the general beach width or volume remaining versus time. After profile equilibration, the 

beach width should be generally consistent with the predictions in the CPE report. An alternate to the beach 
width as a factor is volume remaining in the nearshore system; however, I recommend beach width as the 
primary measure and volume as a secondary measure. Volume remaining would be more appropriate if the 
monitoring followed unusually stormy conditions such that sand had been transported offshore resulting in a 
narrowing of the average beach. Judgment of this success factor should recognize the average background 
erosion rates of 2 to 3 feet per year. 

• Beach conditions near New River Inlet. The primary purpose of realigning New River Inlet is to provide 
“natural beach nourishment” to the north end of North Topsail Beach. The beach width and volume 
conditions within the northern 8,000 feet of North Topsail Beach should be evaluated much in the same way 
as the “Critical Success Factor” above, that is for beach width and volume retained in the system within 
8,000 feet or so relative to the predictions in the CPE report. 
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                                                                        Section VI 

 

Financial Considerations of NTB Beach Nourishment  
 

COST 
 

The two Beach Nourishment projects proposed for NTB entail three costs – construction, on-going maintenance 
(periodic renourishment), and Environmental Monitoring.   The CP&E project is proposed to be constructed over 10 
years in 5 phases, each phase 2 years apart, beginning in November 2009 and ending in March 2018.   The federal 
project is proposed to be constructed in FY2016.   Both projects’ construction phase would conclude with an initial 
partial re-nourishment.   Then, beginning in 2022, and every 4 years thereafter, beach maintenance (renourishment) 
would commence.  A summary of the construction, maintenance, and Environmental Monitoring costs follows.  The 
costs do not consider inflationary cost increases, cost of money, etc.   Also, according to CP&E, changing market 
conditions could increase construction estimates substantially – by approximately 35% for “Mid Estimates,” or 80% 
for “High Estimates” (see page 32).   
 
 

         NTB Cost Summary   
 
  

  
Construction Phase 

(10 Years) 
2009 – 2018 

 

 
Environmental 

Monitoring 
(10 Years) 

2009 – 2018 
 

 
Maintenance Phase 

(every 4 years) 
Beginning 2022 

 

 
CP&E Project  

 

 
$39,484,080 

($3.95 million/year) 
 

 
$2,573,920 

($257,392/year) 

 
$8,815,000 

($2.2  million/year) 
 

 
Federal Project 

 

 
$19,707,120 

($1.97 million/year) 
 

 
n/a 

 
$3,540,400 

($885,100/year) 

 
Totals 

 
$59,191,200 

($5.92 million/year) 
 

 
$2,573,920 

($257,392/year) 

 
$12,355,400 

($3.1 million/year) 

 
 
FUNDING 

 
Since the proposed CP&E project would be constructed in the CBRA zone, federal funding is unavailable.  
However, NC General Statute 43-215.71(5) provides for 75% funding* of the non-federal portion of projects “…for 
protection of beaches where public access is allowed and provided for…”  Three funding “models” are presented on 
the following page – with State funding provided at 75%, 45%, and 0% levels.  If State funding is not provided at the 
75% level, then NTB’s property owners will have to absorb much of the cost of Beach Nourishment.   

 
 
 
 
 
 
 
 
                   * http://www.ncga.state.nc.us/EnactedLegislation/Statutes/HTML/BySection/Chapter_143/GS_143-215.71.html    
                                                                                                                                                                                                

http://www.ncga.state.nc.us/EnactedLegislation/Statutes/HTML/BySection/Chapter_143/GS_143-215.71.html�
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              Funding Models 
(see how calculated on next page) 

                                                                          
                                                                 Construction Cost:    $59,191,200 over 10 years ($5.92 million/year) 
                                                                                 Monitoring Cost:      2,573,920 over 10 years ($257,392/year) 
                                                                              Maintenance Cost:    12,355,400 every 4 years ($3.1 million/year) 
 

 
Funding Model #1 

 
Maximum  

Outside Contribution 
 

75% State* 
12.5% County 

12.5% NTB 
0% Prop. Owners 

 
Funding Model #2 

 
Some  

Outside Contribution 
 

45% State 
10% County 

15% NTB 
30% Prop. Owners 

 

 
Funding Model #3 

 
No  

Outside Contribution 
 

0% State 
0% County 
15% NTB 

85% Prop. Owners 
                                                                    

 $6.18M/year 
 

Construction 
& 

Monitoring 

$3.1M/year 
 

Maintenance 
beginning 2022 

 $6.18M/year 
 

Construction 
& 

Monitoring 

$3.1M/year 
 

Maintenance 
beginning 2022 

 $6.18M/year 
 

Construction 
& 

Monitoring 

$3.1M/year 
 

Maintenance 
beginning 2022 

 
N. C. State 

Contribution 
 

 
$4.64M/year 

for 10 years 

 
$2.33M/year 

indefinitely 
 

  
$2.78M/year 

for 10 years 

 
$1.4M/year 

indefinitely 
 

  
 
0 

 
 

0 

 
Onslow County 

Contribution 
 

 
$772K/year 

for 10 years 

 
$388K/year 

indefinitely 
 

  
$618K/year 

for 10 years 

 
$310K/year 

indefinitely 
 

  
 
0 

 
 

0 

 
Town of NTB 
Contribution 

 

 
$772K/year 

for 10 years 

 
$388K/year 

indefinitely 
 

  
$927K/year 

for 10 years 

 
$465K/year 

indefinitely 
 

  
$927K/year 

for 10 years 

 
$465K/year 

indefinitely 
 

 
Contribution of $500K 

PropertyOwner** 
(90%-10% 

OF/non-OF cost split) 
 

 
 

0 

 
 
0 

 $1.85M/year 
 

OF: $1,045/year  
for 10 years 

 
non-OF:  $118/year  

for 10 years 

$930K/year 
 

OF: $525/year  
indefinitely 

 
non-OF:  59/year  

indefinitely 

 $5.25M/year 
 

OF: $2,966/year  
for 10 years 

 
non-OF: $334/year  

for 10 years 

2.64M/year 
 

OF: $1,491/year  
indefinitely 

 
non-OF: $168/year  

indefinitely    
 * NCGS 143-215.71 (5):  “Grants may be made for protection of beaches where public access is allowed and provided for – 75%”  
                                            (see:  http://www.ncga.state.nc.us/EnactedLegislation/Statutes/HTML/BySection/Chapter_143/GS_143-215.71.html) 

 
** Costs to property owner calculated based on Oceanfront property owners paying 90% and non-Oceanfront property owners paying 10%.   
     The annual costs represent the cost to a property with an assessed value of $500,000.    
     Cost to individual property owners would differ based on assessed value of their property.       

http://www.ncga.state.nc.us/EnactedLegislation/Statutes/HTML/BySection/Chapter_143/GS_143-215.71.html�
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How Funding Model Costs were Calculated 

 
 

Contributions by N.C. State, Onslow County, and Town of NTB  
 
Calculated by multiplying % contribution  
of each times the following costs: 
 
Construction & Monitoring Cost:    $6.18 million/year 

             Maintenance Cost:       $3.1 million/year 
 
 
 Cost to NTB property owner 

 
Multiply 30% (Funding Model 2) or 85% (Funding Model 3) times the above costs to determine cost to all 
property owners.   To determine cost to individual property owner, multiply total property owner cost times 
90% (Oceanfront share) and 10% (non-Oceanfront share).  This yields the total cost for all OF and non-OF 
property owners.  To calculate the cost for a “typical” property assessed at $500,000, divide the respective OF 
and non-OF total costs by the assessed value for all OF and non-OF NTB property (see page 76) and then 
multiply times $500,000.   This results in the annual cost for a property assessed at $500,000 .  For example:  
 
Funding Model #2 example: 
 
Construction and monitoring cost:    $ 6.18 million/year 
Property owner share @ 30%:    1.854 million/year 
 
90% Oceanfront share:       1.6686 million/year 
10% non-Oceanfront share:     0.1854 million/year 
 
Assessed value of all NTB OF property:    $796,556,480 
Assessed value of all NTB non-OF property:   $786,593,544 
 
% of OF value needed to generate $1.6686 million = 1,668,600 divided by 796,556,480 = .0209476 (2.09476%) 
% of non-OF value needed to generate $0.1854 million = 185,400 divided by 786,593,544 = .00023569 (0.023569%) 
 
Annual cost to an OF property assessed at $500,000 = $500,000 x .0209476 = $1,047 per year 
Annual cost to a non-OF property assessed at $500,000 = $500,000 x .00023569 = $118 per year 
 
 
.   
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The following funding analysis was prepared in 3Q08.  The analysis estimates what the 
cost to NTB property owners might be for the CP&E project at different cost-sharing 
scenarios.  The analysis does not including monitoring costs that were provided by CP&E 
in January 2009. 
 

Ten year project each phase paid over 2 years.  
Channel maintenance is paid over 4 years 
Coast Phase 1 $ 7,152,000 Phase 4 $ 10,683,000 
Phase 2 $12,490,000 Phase 5 $ 10,531,000 
Phase 3 $ 6,938,000 Channel Maintenance $ 11,857,000 
Tax Values Oceanfront $ 7,965,564,000 
Non Oceanfront $ 7,865,935,000 
Total $15,831,500,000 
Town contributes $1,000,000 from other sources per year. 
  
90/10 payment plan 
  

Year Oceanfront 
rate 

Non 
oceanfront 
rate 

Cost $500K 
oceanfront 
property 

Cost $325K 
oceanfront 
property 

Cost $500K 
Non 
oceanfront 
property 

Cost $325K 
Non 
oceanfront 
property 

2009 .342 .038 $1712 $1113 $193 $125 

2010 .342 .038 $1712 $1113 $193 $125 

2011 .633 .071 $3166 $2058 $356 $232 

2012 .633 .071 $3166 $2058 $356 $232 

2013 
C Maint 

.308 

.192 
.035 
.022 

$1541 
$962 

$1002 
$626 

$173 
$108 

$113 
$70 

2014 
C Maint 

.308 

.192 
.035 
.022 

$1541 
$962 

$1002 
$626 

$173 
$108 

$113 
$70 
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2015 
C Maint 

.536 

.192 
.060 
.022 

$2678 
$962 

$1740 
$626 

$301 
$108 

$196 
$70 

2016 
C Maint 

.536 

.192 
.060 
.022 

$2678 
$962 

$1740 
$626 

$301 
$108 

$196 
$70 

2017 
C Maint 

.526 

.192 
.059 
.022 

$2631 
$962 

$1710 
$626 

$296 
$108 

$192 
$70 

2018 
C Maint 

.526 

.192 
.059 
.022 

$2631 
$962 

$1710 
$626 

$296 
$108 

$192 
$70 

  
  
Ten year project each phase paid over 2 years.  
Channel maintenance is paid over 4 years 
Coast Phase 1 $ 7,152,000 Phase 4 $ 10,683,000 
Phase 2 $12,490,000 Phase 5 $ 10,531,000 
Phase 3 $ 6,938,000 Channel Maintenance $ 11,857,000 
Tax Values Oceanfront $ 7,965,564,000 
Non Oceanfront $ 7,865,935,000 
Total $15,831,500,000 
Town contributes $1,000,000 from other sources per year. 
  
90/10 payment plan 
  

Year Oceanfront 
rate 

Non 
oceanfront 
rate 

Cost $500K 
oceanfront 
property 

Cost $325K 
oceanfront 
property 

Cost $500K 
Non 
oceanfront 
property 

Cost $325K 
Non 
oceanfront 
property 

2009 .342 .038 $1712 $1113 $193 $125 

2010 .342 .038 $1712 $1113 $193 $125 

2011 .633 .071 $3166 $2058 $356 $232 

2012 .633 .071 $3166 $2058 $356 $232 
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2013 
C Maint 

.308 

.192 
.035 
.022 

$1541 
$962 

$1002 
$626 

$173 
$108 

$113 
$70 

2014 
C Maint 

.308 

.192 
.035 
.022 

$1541 
$962 

$1002 
$626 

$173 
$108 

$113 
$70 

2015 
C Maint 

.536 

.192 
.060 
.022 

$2678 
$962 

$1740 
$626 

$301 
$108 

$196 
$70 

2016 
C Maint 

.536 

.192 
.060 
.022 

$2678 
$962 

$1740 
$626 

$301 
$108 

$196 
$70 

2017 
C Maint 

.526 

.192 
.059 
.022 

$2631 
$962 

$1710 
$626 

$296 
$108 

$192 
$70 

2018 
C Maint 

.526 

.192 
.059 
.022 

$2631 
$962 

$1710 
$626 

$296 
$108 

$192 
$70 

  
  
80/20 payment plan 
  

Year Oceanfront 
rate 

Non 
oceanfront 
rate 

Cost $500K 
oceanfront 
property 

Cost $325K 
oceanfront 
property 

Cost $500K 
Non 
oceanfront 
property 

Cost $325K 
Non 
oceanfront 
property 

2009 .304 .077 $1522 $989 $385 $250 

2010 .304 .077 $1522 $989 $385 $250 

2011 .563 .143 $2815 $1830 $713 $463 

2012 .563 .143 $2815 $1830 $713 $463 
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2013 
C M 

.274 

.171 
..069 
.043 

$1370 
$855 

$890 
$556 

$347 
$217 

$225 
$141 

2014 
C M 

.274 

.171 
..069 
.043 

$1370 
$855 

$890 
$556 

$347 
$217 

$225 
$141 

2015 
C M 

.476 

.171 
.12 
.043 

$2380 
$855 

$1547 
$556 

$603 
$217 

$392 
$141 

2016 
C M 

.476 

.171 
.12 
.043 

$2380 
$855 

$1547 
$556 

$603 
$217 

$392 
$141 

2017 
C M 

.468 

.171 
.118 
.043 

$2339 
$855 

$1520 
$556 

$592 
$217 

$385 
$141 

2018 
C M 

.468 

.171 
.118 
.043 

$2339 
$855 

$1520 
$556 

$592 
$217 

$385 
$141 

  
  
  
50/50 payment plan 
  

Year Oceanfront 
rate 

Non 
oceanfront 
rate 

Cost $500K 
oceanfront 
property 

Cost $325K 
oceanfront 
property 

Cost $500K 
Non 
oceanfront 
property 

Cost $325K 
Non 
oceanfront 
property 

2009 .191 .191 $957 $622 $957 $622 

2010 .191 .191 $957 $622 $957 $622 

2011 .354 .354 $1770 $1151 $1770 $1151 

2012 .354 .354 $1770 $1151 $1770 $1151 
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2013 
C M 

.172 

.108 
.172 
.108 

$861 
$538 

$560 
$350 

$861 
$538 

$560 
$350 

2014 
C M 

.172 

.108 
.172 
.108 

$861 
$538 

$560 
$350 

$861 
$538 

$560 
$350 

2015 
C M 

.299 

.108 
.299 
.108 

$1497 
$538 

$973 
$350 

$1497 
$538 

$973 
$350 

2016 
C M 

.299 

.108 
.299 
.108 

$1497 
$538 

$973 
$350 

$1497 
$538 

$973 
$350 

2017 
C M 

.294 

.108 
.294 
.108 

$1471 
$538 

$956 
$350 

$1471 
$538 

$956 
$350 

2018 
C M 

.294 

.108 
.294 
.108 

$1471 
$538 

$956 
$350 

$1471 
$538 

$956 
$350 
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SURVEY 
 

In November 2008 the BEST web site (www.ntbbest.com) conducted an on-line survey to get a sense of how 
much of their own money NTB property owners might be willing to commit to Beach Nourishment.   Survey 
data from 280 respondents follows.  Although the survey results are not scientific, the results correlate with the 
Town of North Topsail Beach survey of 2006.    The Town’s 2006 survey revealed that 75% of the respondents 
said the most they would pay for Beach Nourishment is $1,000 per year (59% said they would pay no more than 
$500 per year).  BEST’s November 2008 survey revealed that 76.4% of the respondents said they would be 
willing to spend no more than $1,000 per year on Beach Nourishment.        

 
BEST 2008 On-line Survey Results 

 
                                             Amount respondent said he/she would be willing to pay for Beach Nourishment 
 

 
Residency  

Status 
 

 
 

$0 

 
Up to 

$1,000/year 

 
Up to  

$5,000/year 

 
Up to $25,000/year 

 
 

Totals 

 
Oceanfront 

 
26  

(9.3%) 
 

 
19 

(6.8%) 

 
6  

(2.1%) 

 
1 

(0.4%) 

 
52 

(18.6%) 

 
Non-oceanfront 

 
35  

(12.5%) 

 
14 

(5%) 

 
11 

(3.8%) 

 
9 

(3.9%) 

 
69 

(24.6%) 
 

 
Investment 

 
28 

(10%) 
 

 
92 

(32.9%) 

 
36 

(12.9%) 

 
3 

(1%) 

 
159 

(56.8%) 

 
Totals 

 
89 

(31.8%) 

 
125 

(44.6%) 

 
53 

(18.9%) 

 
13 

(4.6%) 
 

 
280 

 
 

 
 
TOURISM REVENUE 

 
There is a substantial argument for State and County funding to assist North Topsail Beach in implementing 
Beach Nourishment based on the very sizeable revenue contribution the Town of North Topsail Beach makes to 
the local economy.  According to the N. C. Department of Commerce, $23 billion of revenue was generated by 
tourism in North Carolina in 2005.*   $159 million of that revenue was generated by tourism in Onslow County 
in 2007,* much of it certainly due to the attraction of NTB’s beaches.  Without the beaches of NTB, 
considerable tourism revenue will vanish.   Refer to Addendum A2 for details. 

 
 
 
 
 
 
 
               * Sources:  N.C. Department of commerce: 
 

How Important is Tourism in North Carolina?  
http://www.nccommerce.com/NR/rdonlyres/D5542FE5-19DF-4FF9-A4A6-1451A2F47883/820/TSA_05.pdf. 

 
Economic Impact – Visitor Spending 
http://www.nccommerce.com/en/TourismServices/PromoteTravelAndTourismIndustry/TourismResearch/visitorspending.htm 

http://www.ntbbest.com/�
http://www.nccommerce.com/NR/rdonlyres/D5542FE5-19DF-4FF9-A4A6-1451A2F47883/820/TSA_05.pdf�
http://www.nccommerce.com/en/TourismServices/PromoteTravelAndTourismIndustry/TourismResearch/visitorspending.htm�
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Cost of Proposed Beach Nourishment Solutions 
 

                           1.  7.25 mile NTB North End:  CP&E 5-Phase Beach Nourishment Plan 

 
                                                                                                           2.  3.85 mile NTB South End:  Army Corps of Engineers Federal Beach Project (FBP) 

 
 

 
CP&E 
Phase 

 
Amount of Sand  
(Cubic Yards)  

 

 
CP&E Normal 
Cost Estimate* 

 
NTB Share of  

Cost of FBP Project 
 

 
I 

(Nov 2009 – Apr 2010) 
Width – 75’ 

  
Construct Phase I 

635,800 CY (from Inlet) 

 
$5,294,000 

 

 
II 

(Nov 2011 – Apr 2012) 
Width – 75’ 

 
Construct Phase II 

790,600 CY (from offshore) 
 

 
$9,270,000 

 

 
 

III 
(Nov 2013 – Apr 2014) 

Width – 50’ 
 

 
Construct Phase III  

393,800 CY (from Inlet) 
 

Renourish Phase I  
233,200 CY (from Inlet) 

 

 
$6,952,093 

 
 

$1,887,987 
 
 

 
 
 

 
 

IV 
(Nov 2015 – Apr 2016) 

Width – 50 – 75’ 

 
Construct Phase IV 

467,500 CY (from offshore) 
 

Renourish Phase II  
121,800 CY (from offshore) 

 

 
$6,347,541 

 
 
 

$917,459 

 
 

$17,674,720 
(FY 2016) 

 

 
 

V 
(Nov 2017– Apr 2018) 

 

 
 

Renourish Phase I - IV  
627,000 CY (from Inlet) 

 

 
 

$8,815,000 
 
 

 
  

$2,032,400 
(FY 2018) 

 

 
Totals 

 

 
 

 
$39,484,080 

 
$19,707,120 

 
 

Renourishment 
(indefinitely) 

 

 
 
 

 
$8,815,000 

every 4 years 
 

 
$3,540,400 

every 4 years  

 
* Costs are CP&E “Normal Estimates.”  Market conditions could increase these costs 

 by approximately 35% for “Mid Estimates,” or 80% for “High Estimates.”  (See page 24)  
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Cost of NTB Beach Nourishment 
 

• Coastal Planning & Engineering (CP&E) project 
(7.25 mile northern section of NTB)   

 

 Construction Cost:   $39,484,080 
 Construction Timeframe: 2009 – 2018 
 Renourishment Costs: $8,815,000 every 4 years beginning 2022  
 Funding:   no federal funds available in CBRA area 

          
 

• Army Corps of Engineers Surf City/NTB Federal Beach Project (FBP)  
(includes 3.85 mile southern section of NTB)  

 

 Construction Cost:  $126,248,000. 
 Construction Timeframe:  FY2016 
 Renourishment Costs every 4 years    

         -  $10,160,000 in 2018 (partial renourishment) 
         -  $17,702,000 every 4 years (full renourishment)   

 Funding:   
         -  65% Federal, 35% non-federal for construction  
         -  50% Federal, 50% non-federal for renourishment 

-  non-federal costs split 60% Surf City, 40% NTB 
 

Cost breakdown: 
 
         -  $126,248,000 Construction in FY 2016 
                      Federal (65%):               $82,061,200   
                      non-Federal (35%):    $44,186,800  
                                 Surf City (60%):  $26,512,000 
                                 NTB (40%) $17,674,720 
 
         -  $10,160,000 Partial Renourishment in FY 2020 
                      Federal (50%):               $5,080,000   
                      non-Federal (50%):    $5,080,000  
                                 Surf City (60%):  $3,048,000 
                                 NTB (40%) $2,032,000 
 
         -  $17,702,000 Full Renourishment every 4 years   
                      Federal (50%):               $8,851,000   
                      non-Federal (50%):    $8,851,000  
                                 Surf City (60%):  $5,310,600 
                                 NTB (40%) $3,540,400  
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CP&E estimates for  
“Normal,” “Mid Estimate,” and “High Estimate” costs 

(As of August 13, 2008) 
 

 
 

Phase 
 

Amount of Sand  
(Cubic Yards)  

 

 
Normal 
Estimate 

 
Mid 

Estimate 

 
High 

Estimate 

 
I 

(Nov 2009 – Apr 2010) 
 

  
Construct Phase I 

635,800 CY (from Inlet) 

 
$5,294,000 

 
$7,152,000 

 
$9,536,000 

 
II 

(Nov 2011 – Apr 2012) 
 

 
Construct Phase II 

790,600 CY (from offshore) 
 

 
$9,270,000 

 
$12,490,000 

 
$16,672,000 

 
 

III 
(Nov 2013 – Apr 2014) 

 
 

 
Construct Phase III  

393,800 CY (from Inlet) 
 

Renourish Phase I  
233,200 CY (from Inlet) 

 

 
$6,952,093 

 
 

$1,887,987 
 
 

 
 
 

$11,882,000 
 
 
 

 
 
 

$15,847,000 
 
 
 

 
 

IV 
(Nov 2015 – Apr 2016) 

 

 
Construct Phase IV 

467,500 CY (from offshore) 
 

Renourish Phase II  
121,800 CY (from offshore) 

 

 
$6,347,541 

 
 
 

$917,459 

 
 
 

$9,930,000 

 
 
 

$13,270,000 

 
 

V 
(Nov 2017– Apr 2018) 

 

 
Construct Phase V 

512,400 CY (from offshore) 
 

Renourish Phase I & III  
627,000 CY (from Inlet) 

 

 
$4,114,724* 

 
 

$8,815,000 
 
 

 
 

$16,958,000 
 
 
 

 
 

$22,654,000 
 
 
 

 
Totals 

 

 
4,015,300 

 
$43,598,804 

 
$58,412,000 

 
$77,979,000 

 
 

* CP&E Phase V would only be constructed if the Federal project  
is delayed past 2018 (currently planned for FY2016). 
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  DRAFT ENVIRONMENTAL MONITORING PLAN 
NORTH TOPSAIL BEACH SHORELINE PROTECTION PROJECT 

NORTH TOPSAIL BEACH, NORTH CAROLINA 
 

MONITORING INITIATIVES 
 

Several monitoring initiatives are either currently in-place or have been proposed by the Project Delivery Team for the North Topsail 
Beach Shoreline Protection Project.  The monitoring plan has not been finalized therefore the following monitoring plans may be 
subject to change based on requirements from the US Army Corps of Engineers and the NC Division of Coastal Management.  A brief 
description of existing and proposed monitoring initiatives is included below.  Approximate costs have been provided for each 
monitoring initiative as well as the Phase of construction the monitoring will be required to be completed.  Costs are based on 2008 
rates with the assumption that rates will be increased by 4% every year after.  Phase I construction is proposed for fall 2009/winter 
2010.  

 
BIRD MONITORING PLAN 

 
The Bird Monitoring Plan has been developed in support of the Environmental Impact Statement currently being prepared for the 
North Topsail Beach Shoreline Protection Project.  The plan was implemented prior to Phase I construction and will provide one-year 
of pre-construction baseline data on birds utilizing the area.  Bird monitoring activities conducted mid- and post-construction will 
utilize the same methods described in this plan.  Transect areas will focus on the Inlet complex to establish any changes in species 
usage before, during and after realignment of the main ebb channel.   

 
2008: $95,782 (Phase I: Pre-Construction Bird Monitoring – contract with Town)  
2010: $99,613 (Phase I: Year 1 Post-Construction Bird Monitoring) 
2011: $103,597 (Phase I: Year 2 Post-Construction Bird Monitoring) 
2012: $107,740 (Phase I: Year 3 Post-Construction Bird Monitoring) 

 
SEA TURTLE MONITORING 

 
Monitoring and tracking of sea turtles along Topsail Island and Onslow Beach are expected to continue during the life of the project.  
These efforts will assist in identifying whether project related activities have or are affecting sea turtle nesting populations.  However, 
as a result of posting and relocation efforts, impacts to sea turtles from project activities are not anticipated. 

 
Agencies have not placed any requirements on the Town at this time to monitor sea turtles above and beyond what is currently being 
done.  Therefore, no monitoring costs are associated with this avoidance measure.  However, the Town should be prepared to continue 
volunteer monitoring as well as public outreach through the Town’s website.   

 
 

MACROFAUNA MONITORING – SHORELINE STUDY 
 

The overall goal is to examine the feasibility of replanting Donax (coquina clam) for resource enhancement following beach 
nourishment.  The three main objectives include:  1) Direct transplants of Donax from pre-nourished to post-nourished beach, 2) 
Collection and holding of Donax when most seasonally available for replanting to post-nourished beach in a designed experiment, and 
3) Attempt to assess recruitment of juvenile Donax to planted areas and control areas. 

 
The USACE has indicated that the benthic infauna monitoring on the shoreline would be a one-time event during the initial 
construction phase.  However, if the proposed benthic monitoring is deemed successful by the agencies then additional monitoring and 
reseeding efforts would take place during future maintenance events. 

 
2009: $136,296 (Phase I: one-time cost for pre- and post-construction) 
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MACROFAUNA MONITORING – OFFSHORE BORROW AREA 

 
The macrofauna monitoring plan for the offshore borrow area is intended to address the need for baseline and post-construction data 
collection and analysis of macroinvertebrate and infaunal species in the vicinity of the proposed offshore borrow area during Phase II.  
Monitoring will occur for approximately one year prior to construction and three years post-construction.  At this time, feedback from 
agencies on the extent of offshore benthic monitoring has not been provided.  Therefore, the costs and monitoring frequency provided 
are estimates and will be finalized once the Final EIS is submitted.  It is unknown at this time whether additional monitoring will be 
required during Phase IV and V, however, in the case offshore borrow area monitoring is required during future phases of construction 
the below costs will elevate by approximately 4 percent every year. 

 
2011: $62,294 (Phase II: Pre-Construction Monitoring) 
2012: $64,785 (Phase II: Year 1 Post-Construction Monitoring) 
2013: $67,376 (Phase II: Year 2 Post-Construction Monitoring) 
2014: $70,071 (Phase II: Year 3 Post-Construction Monitoring) 

 
HARDBOTTOM MONITORING PLAN 

 
The hardbottom monitoring plan was developed to avoid, minimize and monitor for potential impacts to hardbottom resources.  As 
designed, the project is not expected to impact nearshore hardbottom resources that are located immediately adjacent to and within the 
Permit Area.  The monitoring plan includes physical and biological monitoring of the nearshore and offshore hardbottom communities 
located in the vicinity of the central and south fill areas, as well as the borrow area.  Due to poor visibility in the nearshore 
environment of Phase I and II, additional beach profiles and sidescan sonar surveys will be conducted to confirm the boundaries of 
hardbottom communities.  The costs provided below include beach profiles for the entire shoreline encompassed in each Phase of 
construction.  The costs provided below may range by approximately 20 percent due to varying requirements by agencies in the Final 
EIS.   

  
2009: $42,940 (Phase I: Pre-Construction Monitoring (only beach profiles/sidescan)) 
2010: $42,940 (Phase I: Post-Construction Monitoring (only beach profiles/sidescan)) 
2011: $228,813 (Phase II: Pre-Construction Monitoring, (hardbottom monitoring plus beach profiles/sidescan)) 
2012: $63,331 (Phase II: Post-Construction Monitoring (only beach profiles/sidescan)) 
2013: $260,190 (Phase III: Pre-Construction Monitoring (hardbottom monitoring plus beach profiles/sidescan)) 
2014: $56,140 (Phase III: Post-Construction Monitoring (only beach profiles/sidescan)) 
2015: $383,882 (Phase IV: Pre-Construction Monitoring (hardbottom monitoring plus beach profiles/sidescan)) 
2016: $74,881 (Phase IV: Post-Construction Monitoring (only beach profiles/sidescan)) 
2017: $535,397 (Phase V: Pre-Construction Monitoring (hardbottom monitoring plus beach profiles/sidescan))  
2018: $98,689 (Phase V: Post-Construction Monitoring (only beach profiles/sidescan)) 

 
HABITAT MAPPING AND ANALYSIS 

 
This monitoring plan is intended for the identification of submerged aquatic vegetation (SAV), shellfish habitat, salt marsh and 
fringing terrestrial communities before and after project construction utilizing aerial photographs, ground-truth investigations, 
topographic and bathymetric surveys.  Due to the lack of feedback with regards to this plan, an additional 20 percent should be 
included as potential costs.  It is unknown at this time whether additional habitat mapping will be required for Phase 3 as the mapping 
will occur within the vicinity of the inlet.  

 
2009:  $7,200 (Phase I: Pre-Construction Monitoring) 
2010: $20,370 (Phase I: Year 1 Post-Construction)  
2011: $21,389 (Phase I: Year 2 Post-Construction) 
2012: $25,990 (Phase I: Year 3 Post-Construction) 
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CP&E Environmental Monitoring  
Cost Estimates 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Year Bird 
Monitoring 

Macrofaunal 
shoreline 

Macrofaunal 
offshore Hardbottom Habitat 

Mapping 
TOTAL 

Mid 
Range 

Upper 
Range 
(+20%) 

Lower 
Range  
(-20%) 

2008 $95,782 $0 $0 $0 $0 $95,782 $114,938 $76,625
2009 $0 $136,296 $0 $42,940 $7,200 $186,436 $223,723 $149,148
2010 $99,613 $0 $0 $42,940 $20,370 $162,923 $195,507 $130,338
2011 $103,597 $0 $62,294 $228,813 $21,389 $416,093 $499,311 $332,874
2012 $107,740 $0 $64,785 $63,331 $25,990 $261,846 $314,215 $209,476
2013 $0 $0 $67,376 $260,190 $0 $327,566 $393,079 $262,052
2014 $0 $0 $70,071 $56,140 $0 $126,211 $151,453 $100,968
2015 $0 $0 $0 $383,882 $0 $383,882 $460,658 $307,105
2016 $0 $0 $0 $74,881 $0 $74,881 $89,857 $59,904
2017 $0 $0 $0 $535,397 $0 $535,397 $642,476 $428,317
2018 $0 $0 $0 $98,689 $0 $98,689 $118,426 $78,951

   Average cost per year (not including 2008) $257,392 $308,871 $205,914
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                                              Section VII 

 

Opinion of Scientific Community 
 

This section presents the opinion of some members of the scientific community about causes of and solution to 
beach erosion.   
   
 

Introduction* 
 

Barrier islands serve two main functions. First, they protect the coastlines from severe storm damage. Second, they harbor 
several habitats that are refuges for wildlife.  Barrier islands are constantly changing. They are influenced by the following 
conditions:  

 
• Waves - Waves continually deposit and remove sediments from the ocean side of the island.  

• Currents - Longshore currents that are caused by waves hitting the island at an angle can move the sand from one end of 
the island to another. For example, the offshore currents along the East Coast of the United States tend to remove sand 
from the northern ends of barrier islands and deposit it at the southern ends.  

• Tides – The tides move sediments into the salt marshes and eventually fill them in. Thus, the sound sides of barrier 
islands tend to build up as the ocean sides erode.  

• Winds - Winds blow sediments from the beaches to help form dunes and into the marshes, which contributes to their 
build-up.  

• Sea level changes - Rising sea levels tend to push barrier islands toward the mainland.  

• Storms - Hurricanes and other storms have the most dramatic effects on barrier islands by creating overwash areas and 
eroding beaches as well as other portions of barrier islands.  
 

* Reference:  http://science.howstuffworks.com/barrier-island.htm 
 
 

 
Dr. Duncan Heron, Duke University 

(http://fds.duke.edu/db/Nicholas/faculty/geo) 
 
Those concerned with beach erosion are inclined to have two broad perspectives:  coastal engineers tend to focus on how to  
solve the problem of beach erosion in the short term;  scientists take a longer view and tend to resist engineering solutions to 
beach erosion.  Prof. Harold Wanless of the University of Miami, in commenting on the erosion problems of Broward County, 
Florida’s beaches states that there is “strong resistance by coastal engineering and dredging firms …to embrace an 
understanding of sandy shore dynamics; and a philosophy that renourishment projects is a save-all management approach to 
maintaining our beaches and protecting our infrastructure.” 

 
Scientists recognize that all barrier islands are unique. For example, North Carolina’s Core Banks is a low lying retreating 
barrier, yet the adjacent Shackleford Banks is entirely different in that most of it has a healthy dune system and a strong 
southerly growth, especially in the period 1950 - 70. Adjacent to Shackleford is Bogue Banks with still a different history.  
The wide parts (western Pine Knoll Shores and Emerald Isle) were regressive (growing seaward) up until a few hundred years 
ago. 

http://science.howstuffworks.com/question356.htm�
http://science.howstuffworks.com/barrier-island.htm�
http://fds.duke.edu/db/Nicholas/faculty/geo�
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What controls the differences between these and other North Carolina barriers?  

 
1) Wave climate.   Including the orientation of the islands with regard to the dominate wind direction;  

2) Tide range.   Mostly a result of the width of the continental shelf, the wider the shelf the greater the tide range, and the 
range increases from Cape Hatteras to a maximum of 7 to 11 ft. at the Georgia Sea Islands. Inlet current velocities are 
especially strong where there is a high tide range;  

3) Availability of sand.   Sand starved islands migrate landward and sand rich islands widen seaward; Littoral drift.    Sand 
migrates parallel to shore and in NC this is mostly from north to south;  

4) The presence and number of inlets. Those with a river backup are stable (never close).  Historically Core Banks had five 
different inlets yet today there is only one artificially opened by the USACE;  

5) Nature of the shoreface and continental shelf.   Rock outcrops are common especially in Onslow Bay. In the case of the 
northern part of North Topsail beach these “Oligocene Hardbottom Scarps” are just off the beach. 

6) Major storms and sea level rise have a long-term effect on all barriers. 

 
What causes beach erosion? Over the long haul it is sea level rise, and over the short term it is the lack of sand caused by 
storms or interruption of the littoral drift.  All North Carolina beaches are experiencing beach erosion, and most have been 
nourished. For a detailed database of BN in NC see http://psds.wcu.edu/1038.asp.  Examples include Carolina Beach, which 
has been nourished 29 times in 52 years (every 1.8 years on average), and Wrightsville Beach which has been nourished 22 
times in 51 years (every 2.3 years on average).  There is no debate over the fact that nourished beaches wash away every few 
years. The length of time new sand stays on the beach depends primarily on storms, sand size and the number of cubic yards 
of sand per mile. Other factors come into play at inlets. 

 
The cost of Beach Nourishment is enormous.   Andy Coburn, Associate Director of Western Carolina University’s “Program 
for the Study of Developed Shorelines” points out “the cost per cubic yard of sediment in Carolina Beach has gone from 
$1.62 in 1955 to $5.95 in 2007. The cost per cubic yard of sediment in Wrightsville Beach, however, has gone from $1.58 in 
1965 to $14.52 in 2006. Statewide, the average cost of beach nourishment sediment  has gone from about $4.50/cubic yard in 
the 1990s to $10.35/cubic yard in 2007. A trend analysis indicates that the price per cubic yard of sediment is likely to exceed 
$20/cy  in ten years (one analysis has it close to $30/cy).” 

 
Dr. Orrin Pilkey (Duke University), Dr. Stanley Riggs (East Carolina University), and other scientists have little confidence in 
the mathematical models used by coastal engineers to predict erosion rates, because it is impossible to predict storms and their 
strength, among other variables. They also recognize that island overwash during storms is critical to island building; beach 
erosion is a natural response to storms and sea level rise.  Dr. Riggs concludes that “Nourished beaches may be good for the 
short term on some islands if there is abundant high quality sand and ample money available!”  

 
 

Duncan Heron 
Professor Emeritus of Geology 
Earth & Ocean Sciences 
Duke University 
208A Old Chem 
Box 90227 
Durham, NC 27708 
919-684-5321duncan.heron@duke.edu 
http://fds.duke.edu/db/Nicholas/faculty/geo 

 
 
 

http://psds.wcu.edu/1038.asp�
mailto:duncan.heron@duke.edu�
http://fds.duke.edu/db/Nicholas/faculty/geo�
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Dr. Orrin Pilkey, Duke University 

(http://fds.duke.edu/db/Nicholas/faculty/opilkey) 
 

 
It is with some exasperation that I respond to your request for documentation that expanding the channel to 500 

feet in New River Inlet will cause erosion on Topsail Island. My frustration derives from the fact that mining the inlet as 
proposed will clearly reduce the sand supply on Topsail Island and I can’t imagine any barrier island scientist arguing to 
the contrary.  

It’s not a simple matter because every barrier island system is different. Each has its own unique sand sources, 
rates of sand supply, grain size, wind patterns, wave climate, storm climate, inlet tidal prism and fresh water influx etc. 
This point came home to me in a big way when I wrote my book on the world’s barrier islands. Having said that however, 
there are a lot of principles that apply globally.  

One of these is the equilibrium nature of inlets and their associated channels. It is widely accepted that sand is 
transported across the ebb and tidal deltas of inlets from island to island. A Dutch study of a tidal delta on the Frisian 
Islands showed that some sand followed an island-to-island transfer path that included the flood tidal delta inside the 
lagoon. All sediment budget studies that I have seen include this cross-inlet component. It is also widely accepted that the 
cross sectional area of the main channel in inlets is adjusted to the required flow through them. This flow includes both 
fresh water and the salt-water tidal prism. The smaller the flow, the smaller the channel x-section. The amount of this flow 
varies from time to time, particularly in storms during which inlet channels usually (not always) widen, deepen and 
straighten. Post-storm the channels usually recover to their old x-section quickly.  

The change in storm cross section can be spectacular. It is likely that in the Ash Wednesday Storm (perhaps the 
greatest US Atlantic storm of the 20th century – comparable to the 1953 Dutch storm) Oregon Inlet widened from ½ mile 
in width to 2 miles and the main channel, which became 60 feet deep apparently occupied almost the entire inlet. This 
change probably occurred in half a day as the storm surge returned catastrophically to the sea. A postcard is still available 
at the Oregon Inlet marina that shows this width. One could call this extraordinary event mining on a large scale, but the 
sand from storm alterations is still somewhere in the system and “repair” occurs quickly. The Oregon Inlet natural repair 
was mostly over in 2 years which is why the fishing platforms at the north end of the bridge were over dry land on the day 
the bridge was completed, 2 years post storm. 

There are a few inlets where the channel is not in equilibrium with the water flow provided to it. Probably St 
Helena Sound, South Carolina would fall into this category. There has not been enough sand supplied to the inlet as yet 
and it is very wide. Conceivably limited mining could occur in this inlet without serious damage to adjacent islands. 
Another situation where the equilibrium x-section generalization doesn’t apply is when channels are incised in rock. But 
this is not the case in any North Carolina inlet.  

Beaufort Inlet is a case in point. It has been dredged for a long time and of course it must be dredged constantly to 
take out the sand supplied to it by the strong longshore transport system on Shackleford Bank. At the end if WW II, the 
east side of the inlet was ½ mile to the east (where a stone jetty still resides in the middle of the island). It was a wide 
shallow inlet. The channel was dredged to allow the transit of bigger vessels, the inlet naturally responded to the cross 
sectional area problem by becoming much narrower. Shackleford bank lengthened by ½ mile causing the inlet to narrow 
and its x- sectional area to reduce by the same amount.  

The Beaufort Inlet channel has caused a sand deficit on Bogue Banks which is why the islands, especially the east 
end has been nourished so many times. I saw my very first beach nourishment project when I went to the Duke Marine 
Lab for my 1964 job interview. Apparently this project is lost to history and is unrecorded. But the damage caused by 
reduction of sand supply to Bogue is small because the island has a very low rate of longshore transport along the beach.  
A study in the 1970’s by Langfelder indicated a net transport to the west of 10,000 cu yds per year (which is basically 
zero) and also that along the eastern 15% or so of the island the sand transport (again a negligible amount) is toward 
Beaufort Inlet. In addition to this, Bogue Banks has historically had a very large sand supply provided to it from offshore. 
This is probably the largest (sand volume – wise) Holocene (geologically modern island – nothing over 3 or 4000 years 
old according to Heron’s studies) barrier island in North America and one of the largest in the world. The point is, if you 
had to mine an inlet, Beaufort Inlet would create relatively small problems to the adjacent island but nonetheless, many 
millions of cubic yards of sand have been supplied to the east end of Bogue over recent decades in part due to channel 
maintenance. 

As to Topsail Island and New River Inlet, this is a different matter. There is a strong north to south longshore 
transport of beach sand as indicated by, among other things, the centuries-long migration of New Topsail Inlet at the south 
end of the island. Furthermore the island, especially North Topsail Beach, consists of a very small volume of sand and 

http://fds.duke.edu/db/Nicholas/faculty/opilkey�
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unlike Bogue Banks, probably has little sand coming ashore from the shelf. The point here is that a small volume 
reduction of sand supply to Topsail Island could create very serious erosion problems along an already eroding shoreline. 

How do we know that sand is transported across inlets? The answer is we know this for many indirect reasons. 
Nobody has ever watched a sand grain travel from one island to another (although there is some mineralogical evidence of 
sand transfer such as the aforementioned Dutch study). The evidence is absolute yet indirect as much of our understanding 
of geological processes must be. The Phoenicians discovered when they dredged Carthage Harbor that navigation 
channels fill with sand and require repeated dredging. If sand is transferred across inlets and if our equilibrium concept is 
true, a deepened channel obviously will reduce that transfer. Add this to the fact that the worldwide impact of jetties 
indicates that a cutoff of beaches from the inlet creates erosion. Oregon Inlet is a huge case in point. The south jetty has 
dramatically increased erosion rates to the south, which has required at least 8 million cu yds of beach nourishment. 
Another indirect piece of evidence on a global scale is that tidal deltas once they have achieved equilibrium with waves 
and tides etc. don’t continue to grow ad infinitum. Yet sand keeps pouring into the inlets from one island or the other and 
comparing volume changes thru time indicates that this sand is added to the “next” island.  

All of this is a long story and is much documented in the technical literature including the Corps of Engineers 
Shore Protection Manuals. But our shoreline management in NC and NTB is being strongly impacted by the professional 
manufacturers of doubt who try to counteract the science of beaches. North Carolina has a very large community of 
outstanding marine scientists who are largely marginalized from the debate. It is a particular shame that The US Army 
Corps of Engineers Wilmington District is apparently arguing that mining inlets will not create erosion.  

I want to express once again my congratulations and appreciation for the unique manner in which NTB is 
examining this issue. I congratulate you on this effort and hope this letter helps.  
 
       
Orrin H. Pilkey 
James B. Duke Professor of Earth Science Emeritus 
Division of Earth and Ocean Sciences 
Nicholas School of the Environment and Earth Sciences 
Duke University Box 90228 
321 Old Chem. Bldg 
Durham NC 27708 
Phone 919 684 4238 

            
http://fds.duke.edu/db/Nicholas/faculty/opilkey 
 

 

http://fds.duke.edu/db/Nicholas/faculty/opilkey�
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Dr. Stanley Riggs, East Carolina University 
(http://core.ecu.edu/geology/riggs/home.html) 

 
The Following Information on Inlets Is Excerpted From “Coasts in Crisis: A North Carolina Case Study” by Riggs et al.  
 

Inlets are very high energy systems that are storm-dependent parts of the coastal system. Inlets are self-adjusting 
safety valves in the barrier island sand dam that widen and deepen during storms to let the increased water volume (from 
heavy rainfall or increased storm surge) to flow either in and/or out. When storm and river floods abate, inlets close back 
to an equilibrium point that is dictated by the volume of normal fresh water input into the estuaries by the riverine system 
and the natural hydrodynamics of the estuarine-oceanic system. Thus, inlets “breathe” in direct response to changing 
storm and discharge conditions through a given storm event.  
 

Inlets are essential for barrier island evolution by building extensive shallow sand shoals known as flood-tide 
deltas (FTDs) within the estuary behind the barrier islands and ebb-tide deltas (ETDs) on the ocean side of an inlet. The 
multiple channels on both the FTD and ETD flow into a common central inlet throat, the highest energy part of an inlet, 
and the energy is dissipated laterally into the adjacent water bodies where the sediments are deposited. FTDs and ETDs 
are major stores of sand that are critical components of the coastal sediment budget. During storm events the tidal deltas 
bypass sand up and down the ocean shoreline, as well as in and out through the inlet. The FTD sand shoals form the 
foundation that the barrier island migrates onto in response to sea-level rise.   
 

Human activities within inlets, including mining the ebb-tide delta, construction of jetties, or dredging wide and 
deep navigational channels, in combination with high energy storms, minimizes the ebb-tide delta and increases the rates 
of adjacent ocean shoreline erosion. This results in a major increase in the demand for beach nourishment sand for the 
long-term management of adjacent islands. The most commonly utilized source of beach nourishment sand in North 
Carolina is the ebb-tide delta and channel sand in adjacent inlets. Even though this sand is usually high quality and beach-
compatible, mining it destabilizes the inlets and results in serious negative impacts upon long-shore sediment transport 
and long-term sediment budget for both adjacent barrier islands. 
 

In a study of Onslow Beach, Cleary and Riggs (1998) evaluated nine different potential sources of sand for beach 
nourishment that would maintain military capabilities for Camp Lejeune. Of the nine potential sources, two had low 
potential due to either very small size and/or serious environmental problems and six had intermediate potential due either 
to poor definition, land-use conflicts, and/or minimal sizes. The New River Inlet ebb-tide delta fell into the category of 
intermediate potential on the basis that it is a limited resource that could not supply adequate volumes of beach 
nourishment sand for Onslow Beach over the long term. If both Onslow Beach and Topsail Island mine beach 
nourishment sand from the New River Inlet ebb-tide delta, or if the navigational channel is over-widened, the inlet could 
be totally destabilized and require major economic investments to develop and implement a long-term engineering 
stabilization plan.  

 
Dr. Stanley R. Riggs 
Distinguished Research Professor 
Dept. of Geology 
East Carolina University 
Greenville, NC 27858 

 
http://www.ecu.edu/cs-acad/rgs/upload/Edge_1998.pdf 
http://core.ecu.edu/geology/riggs/home.html 

 
Cleary, W.J., and Riggs, S.R., 1998. Beach erosion and hurricane protection plan for Onslow Beach, Camp Lejeune, 
North Carolina: Comprehensive Geologic Characteristics Report: U.S. Marine Corps, Camp Lejeune, NC, 115 p. 

 
Riggs, S.R., Culver, S.J., Ames, D.V., Mallinson, D.J., Corbett, D.R., and Walsh, J.P. In Review. Coasts in Crisis: A 
North Carolina Case Study. U.S. Geological Survey, Circular. 

http://core.ecu.edu/geology/riggs/home.html�
http://www.ecu.edu/cs-acad/rgs/upload/Edge_1998.pdf�
http://core.ecu.edu/geology/riggs/home.html�
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Western Carolina University 

Program for the Study of Developed Shorelines 
 

(http://www.ncconservationnetwork.org/issues/coastal_issues/documents/scientists_beach_letter) 
 
 

North Carolina law (G.S 113A-115.1) prohibits the use of groins – steel, rock or wood walls built perpendicular to the 
beach in order to trap shifting sand - and other permanent erosion control structures along ocean shorelines. This ban is 
based on: 1) extensive studies and technical data documenting the detrimental impacts of erosion control structures and 2) 
150 years of documentation of the negative impacts of shoreline stabilization on the barrier islands in New Jersey. 

 
The negative impact of groins and jetties on downdrift shorelines is well understood. When they work as intended, sand 
moving along the beach in the so-called downdrift direction is trapped on the updrift side, causing a sand deficit and 
increasing erosion rates on the downdrift side. This well-documented and unquestioned impact is widely cited in the 
engineering and geologic literature. 

 
The United States Army Corps of Engineers’ Coastal Engineering Manual describes groins as: "…probably the most 
misused and improperly designed of all coastal structures…Over the course of some time interval, accretion causes a 
positive increase in beach width updrift of the groin. Conservation of sand mass therefore produces erosion and a decrease 
in beach width on the downdrift side of the groin" (USACE, 2002). 

 
In his textbook (used by most coastal engineering programs to introduce beach processes) Paul Komar, professor emeritus 
in the College of Oceanographic and Atmospheric Sciences at Oregon State University, states, "Groins and jetties have the 
same effect in damming the longshore sediment transport, the shoreline builds out on the updrift side and erodes in the 
downdrift direction" (Komar, 1998). 

 
There is no debate: A structure placed at the terminus of a barrier island, near an inlet, will interrupt the natural sand 
bypass system, deprive the ebb and flood tide deltas of sand and cause negative impacts to adjacent Islands. 

 
In a complex coastal system, the precise location, onset and scale of these impacts are very difficult to pinpoint. As with 
all erosion control structures, it may take years for groin impacts to become apparent. This is why promises to monitor 
such projects ring hollow, and why disputes over groin impacts often end up in court where judges, rather than scientific 
experts, end up making critical coastal management decisions. 

 
Using groins in conjunction with beach nourishment projects is of dubious value as well.  When big storms occur, groins 
direct strong currents that carry large amounts of sand seaward, in an offshore direction parallel to the groins. After 
Hurricane Hugo, for example, sidescan sonar studies showed gullies excavated on the continental shelf adjacent to each of 
the groins on Pawleys Island in South Carolina. Because much sand loss is offshore during storms, groins will have little 
impact on holding sand in place (and may even accelerate loss).  There is nothing experimental about groins, terminal or 
otherwise, and the insinuation that a terminal groin will be removed or altered if it doesn’t work is nothing more than lip 
service.  Experience on many other American shorelines indicates that removal of a structure, once put in place, is a rare 
event - no matter what promises were made beforehand. 

 
The localized and temporary updrift benefits afforded by groins and jetties rarely, if ever, justify the downdrift damage 
caused by increased erosion – regardless of whether it is to developed or undeveloped shorelines, inlets and islands. 

 
We urge you to maintain the State of North Carolina’s high standards for coastal management by preventing any change 
to the current ban on coastal hard structures. Doing so is the surest way to protect the state’s beaches for future 
generations. 

 
Thank you for your time and consideration. 

http://www.ncconservationnetwork.org/issues/coastal_issues/documents/scientists_beach_letter�
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Sincerely, 

 
1. Rob Young, PhD, P.G., Professor of Geosciences, Western Carolina University 
2. Orrin Pilkey, PhD, James B. Duke Professor Emeritus of Geology, Duke University 
3. Duncan Heron, PhD, Professor Emeritus of Geology, Duke University 
4. Stan Riggs, PhD, Professor Emeritus of Geology, East Carolina University 
5. David Mallinson, PhD, Assistant Professor of Marine Geology, East Carolina University 
6. David Bush, PhD, P.G., Professor of Modern Sedimentology, University of West Georgia 
7. Len Pietrafesa, PhD, Director of External Affairs for the College of Physical and Mathematical Sciences, North Carolina 
State University 
8. Art Trembanis, PhD, Assistant Professor, Department of Geology, University of Delaware 
9. Michael Fenster, PhD, Director of Environmental Studies, Randolph-Macon College 
10. James F. Fox, PhD, Director of Operations, National Environmental Modeling and Analysis Center, UNC Asheville 
11. Charles Fletcher, PhD, Professor and Chair, Department of Geology, University of Hawaii 
12. Paul T Gayes, PhD, Director, Center for Marine and Wetlands Studies, Coastal Carolina University 
13. Andrew Coburn, MEM, Research/Graduate Faculty & Associate Director, WCU Program for the Study of Developed 
Shorelines 
14. David Levinson, Physical Scientist, Climate Monitoring 
15. Dorothea Ames, P.G., Assistant Scientist, East Carolina University 
16. Laura J. Moore, PhD, Assistant Professor, Department of Geology, Oberlin College 
17. Nicholas Coch, PhD, Professor of Earth & Earth Science, Queens College, CUNY 
18. H. Allen Curran, PhD, Kenan Professor of Geology, Smith College 
19. Jon C Boothroyd, PhD, Professor of Quaternary Geology, University of Rhode Island 
20. Joe Kelley, PhD, Chair, Dept of Earth Sciences, University of Maine 
21. Hal Wanless, PhD, Chair, Department of Geology, University of Miami 
22. Andrew Cooper, PhD, Professor of Coastal Studies, University of Ulster 
23. Donald Barber, PhD, Director of Environmental Studies, Bryn Mawr College 
24. Michael Katuna, PhD, Professor of Geology, College of Charleston 
25. Stephen B. Benton, MS, Coastal Geologist, NC Division of Coastal Management Coastal Hazards Coordinator – 
Retired 
26. Owen Mason, PhD, Institute of Arctic and Alpine Research, University of Colorado, Boulder and Geoarch Alaska, 
Anchorage, AK 
27. Tracy Rice, PhD, Adjunct Professor, Albright College 
28. Joseph F. Donoghue, PhD, Associate Professor, Dept. Geological Sciences, Florida State University 
29. Maurice Schwartz, PhD, Geology Professor Emeritus & former Dean, Western Washington University Graduate 
School, Editor of The Encyclopedia of Coastal Science 
30. Paul Pinet, Professor of Geology and Environmental Studies, Department of Geology, Colgate University 
31. Daniel F. Belknap, PhD, Professor of Earth Sciences and Marine Geology, University of Maine 
32. Jeffrey P. Donnelly, PhD, Associate Scientist, Coastal Systems Group & Geology and Geophysics Department, 
Woods Hole Oceanographic Institution 
33. William J. Neal, Ph.D., Emeritus Professor of Geology, Grand Valley State University 
34. Julian Orford, Head, School of Geography, Archaeology and Palaeoecology (GAP) Queen's University, Belfast,  

             Ireland 
35. John F. Wehmiller, PhD, Professor of Geological Sciences, University of Delaware 
36. Andrew D Short, PhD, Professor, School of Geosciences, University of Sydney, Australia 
37. Denise J. Reed, PhD, Professor, Department of Earth and Environmental Science, University of New Orleans 
38. Stewart Farrell, PhD, Director, Coastal Research Center, Richard Stockton College 
39. Harry H. Roberts, PhD, Boyd Professor Emeritus, Coastal Studies Institute and Department of Oceanography and 
Coastal Sciences, Louisiana State University 
40. Norbert P. Psuty, PhD, Director & Professor Emeritus, Department of Marine and Coastal Sciences, Department of 
Geography and Department of Geological Sciences, Rutgers - The State University of New Jersey 
41. Miles Hayes, PhD, Research Planning, Inc & Recipient of Shepard Medal in Marine Geology 
42. H. Jesse Walker, PhD, Boyd Professor Emeritus, Louisiana State University 
43. Helena Granja, PhD, Professor, Earth Sciences Department, University of Minho, Portugal 

 
 

Western Carolina University Program for the Study of Developed Shorelines  
294 Belk, Western Carolina University, Cullowhee, NC 28723  *  828-227-7519 *  http://psds.wcu.edu 

http://psds.wcu.edu/�
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Dr. Orrin Pilkey, Duke University 
(http://fds.duke.edu/db/Nicholas/faculty/opilkey) 

 
“Sea Level is rising and the American shoreline is retreating. We face economic and environmental realities that 
leave us two choices: (1) plan a strategic retreat now or (2) undertake a vastly expensive program of armoring the 
coastline and as required, retreating through a series of unpredictable disasters.” Howard et al., National Strategy 
for Beach Preservation White Paper, 1985 

 
I believe that North Topsail Beach, more than any other North Carolina beach community is at this stage of the 

game. You can retreat now or enter into a period of costly chaos. You’re on the edge of the precipice now. NTB has hired 
a consultant to come up with a plan but the consultant benefits financially from its acceptance – the larger the project the 
more the profit. The result is a costly design that cannot possibly work as stated. 

In addition, as I suppose you know better than I, the likelihood of getting state or federal money for the long term 
on this project is zero. If you do carry out this project you must have a grip on long term money. If the project is simply 
abandoned after the wide channel is put in, the erosion on NTB will be spectacular. Once you start you must continue.   
 
The alternatives as I see them in order of my preference are: 

 
1. Turn the North end of Topsail into a park.  

 
2. Change the location of the inlet putting the sand back into the old channel. This has a chance of working within 1 years 
time but it will benefit only the northern tip of the island There are uncertainties of course but this is what nature does. 

 
3. Relocate the channel, leaving the old channel open and putting the sand on the beach. More uncertain than #2 because 
this leaves an unnatural large cross sectional area for the inlet. One or the other of the channels will probably fill as the 
inlet tries to get back to its normal cross section,  but the problem is that the sand used to fill it in, will be sand that would 
have gone to NTB. There is a good chance that navigation thru the inlet will be halted by this approach or at least 
seriously hampered. 

 
4. The consultants plan –mining the inlet. See the following.    

 
WHY SAND MINING WONT WORK 

 
Fundamentally the CP&E design assumes a simplistic and idealistic behavior of an inlet. It is rigid and scheduled 

and nature is flexible and full of surprises (storms). Storms will remove the accumulated sand and probably the beach as 
well. The beach is likely to have a lifespan of a year or so judging from past experience with nourishment here. (What do 
you think based on experience?). A 4 year interval of redredging is absurd. This won’t work. 

I believe you will likely end up with a one shot project and you will be stuck with a huge inlet channel creating an 
immense long term (decadal) erosion problem on N Topsail. If you do this you better have a lot of dredging money for the 
future. Problem assumptions with the CP&E design are.  

 
1. The assumption is that sand transfer system will work and carry the same volumes just as it did before the 500 ft wide 
channel was dug - a total unknown and not likely. 

 
2. The assumption is that the well established relationship between channel location and erosion at the end of adjacent 
islands will work.   But this is based on natural channels with natural sand movement. Who knows what will happen when 
the channel is 500 feet wide.   

 
3. The assumption is that all the sand that would be transferred will fall into the channel and stay there for 4 years. Some 
of it however, will go to the flood delta and some of it may go to the outer ebb delta. Their assumption of complete 
stability of the sand in the channel is simplistic and untested and wrong.  For this to work, the dredge must always be 
available at a moments notice to get the sand when its needed or before the storm. Instead the dredging will be scheduled 
inflexibly for every 4 years. Every six months would be more appropriate. 

  
4. A storm will clean out the channel and much of the sand will be lost thru redistribution. The assumption is made 
implicitly that during this 4 year time span there will be no storms.  

http://fds.duke.edu/db/Nicholas/faculty/opilkey�
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5. Chances are the accumulated sand in the channel will be a very small volume. 

 
6.  It is important to note that the design document they have presented to you does not address any of these questions and 
assumptions except by mathematical modeling. It’s a very long story but I have written a book on coastal modeling. These 
models will not work because we don’t know the future of storms (their intensity, duration, frequency and direction), we 
can’t guess what future wave heights will be and we can’t guess what future sand transport volumes will be. 

 
Orrin H. Pilkey 
James B. Duke Professor of Earth Science Emeritus 
Division of Earth and Ocean Sciences 
Nicholas School of the Environment and Earth Sciences 
Duke University Box 90228 
321 Old Chem. Bldg 
Durham NC 27708 
Phone 919 684 4238 
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Section VIII 
 

CP&E Response to Scientists’ Concerns 
 
 

October 8, 2008 
 

Following are my responses to comments provided to you by Orrin Pilkey and Stan Riggs.  I have included their 
comments followed by my response.  A list of references referred to in my responses are provided at the end.  

 
Comment by Orrin Pilkey     

 
It is with some exasperation that I respond to your request for documentation that expanding the channel to 500 

feet in New River Inlet will cause erosion on Topsail Island. My frustration derives from the fact that mining the inlet as 
proposed will clearly reduce the sand supply on Topsail Island and I can’t imagine any barrier island scientist arguing to 
the contrary. 

 
Response: 

 
The proposed channel modifications for New River Inlet is not “inlet mining,” rather, it is a key element in the overall 
management of the inlet.  The proposed channel, if maintained in the preferred location and alignment, would cause 
positive (accretion) impacts on the extreme north end of North Topsail Beach.  Keeping the channel in the preferred 
location will require repeated maintenance dredging.  Material removed to maintain the channel will be artificially 
bypassed to North Topsail Beach.  Artificially bypassing the channel material will significantly increase the volume of 
material moving from New River Inlet to North Topsail Beach compared to what bypasses naturally. 

 
In this regard, the existing sediment budget for New River Inlet is presented on Figure 53 of the Engineering Report 
contained in the Draft EIS (Appendix B of the DEIS).  Under existing conditions, the total volume of material 
transferred across New River Inlet either naturally or as a result of maintenance dredging by the Corps of Engineers 
totals 461,000 cubic yards/year.  Under the inlet management plan, the total volume of material bypassed to North 
Topsail Beach would be 565,000 cubic yards/year (Figure 87 in the Engineering Report) which is over 100,000 cy/yr 
greater than under existing conditions.   

 
Comment by Orrin Pilkey 

  
It’s not a simple matter because every barrier island system is different. Each has its own unique sand sources, 

rates of sand supply, grain size, wind patterns, wave climate, storm climate, inlet tidal prism and fresh water influx etc. 
This point came home to me in a big way when I wrote my book on the world’s barrier islands. Having said that however, 
there are a lot of principles that apply globally. 

 
Response: 

 
The differing site conditions only affects the magnitude of the forces impacting an inlet not the way the inlet responds 
to those forces.   

 
Comment by Orrin Pilkey 

  
One of these is the equilibrium nature of inlets and their associated channels. It is widely accepted that sand is 

transported across the ebb and tidal deltas of inlets from island to island. A Dutch study of a tidal delta on the Frisian 
Islands showed that some sand followed an island-to-island transfer path that included the flood tidal delta inside the 
lagoon. All sediment budget studies that I have seen include this cross-inlet component. It is also widely accepted that the 
cross sectional area of the main channel in inlets is adjusted to the required flow through them. This flow includes both 
fresh water and the salt-water tidal prism. The smaller the flow, the smaller the channel x-section. The amount of this flow 
varies from time to time, particularly in storms during which inlet channels usually (not always) widen, deepen and 
straighten. Post-storm the channels usually recover to their old x-section quickly. 
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Response: 
 
While some material works its way around an inlet by moving along the outer periphery of the ebb tide delta, the 
process is by no means constant.  Also, a large portion of the material that naturally bypasses an inlet from one side to 
the other does so through a process known as ebb tide delta breaching.  Ebb tide delta breaching is associated with the 
migration of the channel from one side of the inlet to the other until it becomes unstable and a new channel breaches 
across the ebb tide delta.  In the case of New River Inlet, the bar channel migrates from a position near North Topsail 
Beach over toward Onslow Beach and then breaks through back on the North Topsail Beach side.  This process can 
take years.  The last time the channel was on the North Topsail Beach side was in the mid 1980’s. 

 
When a new channel breaches the ebb tide delta, material on the “abandoned” side of the inlet migrates onshore.  In 
the case of New River Inlet, material will migrate onto Onslow Beach when the channel returns to the North Topsail 
Beach side. 

 
The equilibrium cross-sectional area of an inlet and its relationship to tidal flow has been well established, first by Dr. 
M.P. O’Brien in 1931(1) and later by J.T. Jarrett in 1976(2).  However, this equilibrium flow area only applies to the 
inlet gorge, i.e., the deepest portion of the inlet located between adjacent islands not the size of the channel as it flows 
across the ebb tide delta.  The proposed new channel in New River Inlet would not alter the size of the inlet gorge, only 
the size of the channel across the ebb tide delta.  Therefore, as the numerical model investigations show, the exchange 
of water through New River Inlet would not be altered by the proposed channel. 

 
The amount of material retained in the ebb tide delta also fluctuates around a quasi-equilibrium volume that varies in 
response to storms and storm-free periods.  During storm-free periods, the volume of material on the ebb tide delta can 
increase and in-so-doing, have an impact on the amount of material working its way on to the adjacent beaches.  
During storms, the “extra” volume of material stored in the delta can be washed off and reintroduced back into the 
normal littoral regime of the adjacent island.  Unfortunately, some of the ebb tide delta material dispersed by the storm 
moves seaward and does not make it back to the beach.  Over the long-term, inlets and inlet related process are 
responsible for creating sediment deficits on adjacent beaches.  Along the coast of North Carolina, some of the most 
severe erosion problems occur along shorelines influenced by tidal inlets.  That is why the State has established Inlet 
Hazard Areas in recognition of the unpredictable nature of inlet impacts on the adjacent shorelines.    

 
Given the unreliable nature of natural sediment transport around inlets, artificial bypassing performed on a regular 
schedule can offset some of the negative impacts inlets have on the adjacent islands.  Also, since many of the inlet 
related shoreline problems are associated with position and alignment of the ocean bar channel, maintaining a 
preferred channel alignment, as proposed for New River Inlet, can also offset some of the unpredictable shoreline 
impacts caused by inlets.     

 
Comment by Orrin Pilkey 

  
The change in storm cross section can be spectacular. It is likely that in the Ash Wednesday Storm (perhaps the 

greatest US Atlantic storm of the 20th century – comparable to the 1953 Dutch storm) Oregon Inlet widened from ½ mile 
in width to 2 miles and the main channel, which became 60 feet deep apparently occupied almost the entire inlet. This 
change probably occurred in half a day as the storm surge returned catastrophically to the sea. A postcard is still available 
at the Oregon Inlet marina that shows this width. One could call this extraordinary event mining on a large scale, but the 
sand from storm alterations is still somewhere in the system and “repair” occurs quickly. The Oregon Inlet natural repair 
was mostly over in 2 years which is why the fishing platforms at the north end of the bridge were over dry land on the day 
the bridge was completed, 2 years post storm. 

 
 

Response: 
 

A detailed analysis of the changes in Oregon Inlet between 1949 and 1975 conducted by the Corps of Engineers(3)(4) indicated 
Oregon Inlet did widen in response to the Ash Wednesday Storm of 1962, however; post-storm surveys of the inlet found the cross-
sectional area of the inlet and its flow carrying capacity did not increase.  The Ash Wednesday Storm simply eroded the southern 
tip of Bodie Island down to a depth of 4 feet below mlw but did not significantly affect the main inlet gorge.  Over the years, the 
cross-sectional area of Oregon Inlet and its ability to convey water have remained remarkably constant(3)(4)

.    
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 Comment by Orrin Pilkey 
 

There are a few inlets where the channel is not in equilibrium with the water flow provided to it. Probably St 
Helena Sound, South Carolina would fall into this category. There has not been enough sand supplied to the inlet as yet 
and it is very wide. Conceivably limited mining could occur in this inlet without serious damage to adjacent islands. 
Another situation where the equilibrium x-section generalization doesn’t apply is when channels are incised in rock. But 
this is not the case in any North Carolina inlet.  

 
Response: 

 
The study I conducted on tidal inlets(2) included St. Helena Sound, SC.  The cross-sectional area on St. Helena Sound 
when plotted against its tidal prism plots very close to the line of best fit drawn through the data points for 40 other 
inlets with no jetties or a single jetty.  This implies the cross-sectional area of St. Helena Sound has achieved a level of 
equilibrium and is in balance with tidal flow and littoral sediment transport.  Therefore, I am not sure what 
information Pilkey used to come to his conclusion on St. Helena Sound.   

 
Mark Hansen and Paul Work (5) examined the variability of the size of the ebb tide deltas at Dewees and Capers Inlets 
in South Carolina, two inlets that have characteristics similar to NC inlets, and came to the following conclusion: 

 
“…The use of ebb-tidal delta sediment as a source for beach nourishment material has and will be controversial. However, this 
study indicates that there is a natural variability to these inlets systems, and if artificially bypassing practices mimic the natural 
processes by removing a small percent of the delta on an annual basis, there is likely to be minimal adverse impact to adjacent 
shorelines. Mining the seaward edge of the delta over a large area would maintain the inlets overall geomorphology and would 
reduce the possibility of severely altering nearshore refraction and sediment transport patterns.” 

 
Figure 50 in Appendix B of the DEIS shows the change in the surface area of New River Inlet between 1962 and 2002.  There was 
no definite trend in the size of the ebb tide delta, however; the surface area of the ebb tide delta varied by +25% to -14% around an 
average area of 10.6 million square feet.  The variability in the size of the New River Inlet ebb tide delta mimics what Hansen and 
Work observed for Dewees and Capers Inlets.      

 
Hasen and Work were developing an argument for removing material from an inlet without upsetting the wave refraction patterns 
and sediment transport patters.  That is okay if the existing patters are favorable.  However, in the case of New River Inlet, the 
wave refraction and sediment transport patterns are not favorable for North Topsail Beach.  Hence, the  realignment of the 
channel to create more favorable conditions on the extreme north end of the town.  Realignment of the channel followed by 
periodic repositioning of the channel and artificial bypassing of the sediment to North Topsail Beach will address any negative 
impacts associated with the new channel.   

 
Comment by Orrin Pilkey 

 
Beaufort Inlet is a case in point. It has been dredged for a long time and of course it must be dredged constantly to 

take out the sand supplied to it by the strong longshore transport system on Shackleford Bank. At the end if WW II, the 
east side of the inlet was ½ mile to the east (where a stone jetty still resides in the middle of the island). It was a wide 
shallow inlet. The channel was dredged to allow the transit of bigger vessels, the inlet naturally responded to the cross 
sectional area problem by becoming much narrower. Shackleford bank lengthened by ½ mile causing the inlet to narrow 
and its x- sectional area to reduce by the same amount. 

 
Response: 

 
The following table was copied from a Corps of Engineers Section 111 Report for the Morehead City Harbor, NC 
project(6). 
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Table 4.2 

Cross-Sectional Areas and Tidal Prisms for Beaufort Inlet (1862 to 1974) 
 

Date of Survey Inlet cross-sectional area @ msl (sq. ft.) Spring tidal prism 
(cu. ft.) 

1862 129,600 5.05 x 109 
1908 92,200 3.67 x 109 
1936 86,500 3.46 x 109 
1952 75,600 3.05 x 109 
1960 74,800 3.02 x 109 
1974 80,500 3.24 x 109 

 
The major channel improvements through Beaufort Inlet began in 1936. The history of the cross-sectional area of 
Beaufort Inlet and the implied tidal prism do not support Dr. Pilkey’s assertion that the cross-sectional area of the inlet 
decreased in response to the channel improvements.  While there are some differences in the inlet’s cross-sectional 
area since 1936, there is no well defined trend as these differences can be explained as natural fluctuations in the flow 
area of the inlet.  The inlet has become narrower over the years but this decrease in width is primarily associated with 
the terminal groin and revetment constructed by the State in the 1960’s to protect Fort Macon State Park.  But even so, 
there has been no significant change in the inlet’s cross-sectional area or the flow of water through Beaufort Inlet.   

 
Comment by Orrin Pilkey 

 
The Beaufort Inlet channel has caused a sand deficit on Bogue Banks which is why the islands, especially the east 

end has been nourished so many times. I saw my very first beach nourishment project when I went to the Duke Marine 
Lab for my 1964 job interview. Apparently this project is lost to history and is unrecorded. But the damage caused by 
reduction of sand supply to Bogue is small because the island has a very low rate of longshore transport along the beach.  
A study in the 1970’s by Langfelder indicated a net transport to the west of 10,000 cu yds per year (which is basically 
zero) and also that along the eastern 15% or so of the island the sand transport (again a negligible amount) is toward 
Beaufort Inlet. In addition to this, Bogue Banks has historically had a very large sand supply provided to it from offshore. 
This is probably the largest (sand volume – wise) Holocene (geologically modern island – nothing over 3 or 4000 years 
old according to Heron’s studies) barrier island in North America and one of the largest in the world. The point is, if you 
had to mine an inlet, Beaufort Inlet would create relatively small problems to the adjacent island but nonetheless, many 
millions of cubic yards of sand have been supplied to the east end of Bogue over recent decades in part due to channel 
maintenance. 

 
Response:  

 
The 1964 beach nourishment was associated with the project to protect Fort Macon.  In addition to the terminal groin 
and revetment, the plan included beach nourishment along the park shoreline.  There were two such nourishments in 
mid to late 1960, each totaling around 100,000 cubic yards.  Subsequent nourishment for the park has not been 
necessary as the park receives material from maintenance dredging of the inner harbor.   

 
The sediment transport rates referenced by Pilkey are out-of-date.  The reference study by Langfelder was only a 
cursory analysis in which he used very limited wave data.  Subsequent sediment transport and sediment budget 
analyses performed by the Corps of Engineers estimates gross sediment transport in the vicinity of Beaufort Inlet to be 
around 900,000 to 1,400,000 cubic yards/year.(7)(8)  The predominant direction of sand transport along most of Bogue 
Banks is to the west.  The one exception is just to the west of Beaufort Inlet where wave refraction around the ebb tide 
delta causes a reversal in the dominant direction with the majority of the sediment moving toward Beaufort Inlet from 
a point east of the former Triple ESS Pier. 

 
The magnitude and direction of littoral sediment transport along Bogue was also evaluated by Olsen Associates, Inc.(9) 

who concluded gross littoral sand transport into Beaufort Inlet totaled around 1.1 million cy/yr.   
 

Presently, the Corps of Engineers removes over 1 million cubic yards/year from the ocean bar channel with most of the 
material deposited in an offshore disposal area located 4 to 5 miles offshore.  This material does not come from 
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offshore but is derived from transport off the adjacent islands.  There is an ongoing debate regarding the impacts of 
the channel maintenance on the Bogue Banks shoreline, however; both the Corps(6) and Olsen Associates(9) agree the 
removal of the sediment from the littoral system has caused beach profiles west of the inlet to deepen.   

 
There is nothing in the record to support large scale sediment transport onto Bogue Banks or into Bogue Inlet from 
offshore.  This is clearly demonstrated by the stability of the material placed in the offshore disposal area since 1936.  
Pilkey’s concepts of littoral process occurring in and around Beaufort Inlet are in deference with detailed data based 
analyses of the inlet and adjacent beaches. 

 
Comment by Orrin Pilkey 

 
As to Topsail Island and New River Inlet, this is a different matter. There is a strong north to south longshore 

transport of beach sand as indicated by, among other things, the centuries-long migration of New Topsail Inlet at the south 
end of the island. Furthermore the island, especially North Topsail Beach, consists of a very small volume of sand and 
unlike Bogue Banks, probably has little sand coming ashore from the shelf. The point here is that a small volume 
reduction of sand supply to Topsail Island could create very serious erosion problems along an already eroding shoreline. 

 
Response: 

 
As discussed above, the sediment supply to North Topsail Beach under the proposed beach/inlet management plan 
would increase the sand flow to the island. 

 
Again, Pilkey’s assertion that large volumes of sand are transported onto Bogue Banks from offshore is not supported 
by fact.  Note the fill placed on Bogue Banks in 2001 and 2002 came from offshore borrow areas.  The material 
derived from the offshore sites contained large quantities of shell and shell hash which was deemed to be incompatible 
with the beach material.  Obviously, if the primary source of sediment along Bogue Banks was offshore, the material 
obtained from immediately offshore should have been compatible with the native material.   

 
Comment by Orrin Pilkey 

 
How do we know that sand is transported across inlets? The answer is we know this for many indirect reasons. 

Nobody has ever watched a sand grain travel from one island to another (although there is some mineralogical evidence of 
sand transfer such as the aforementioned Dutch study). The evidence is absolute yet indirect as much of our understanding 
of geological processes must be. The Phoenicians discovered when they dredged Carthage Harbor that navigation 
channels fill with sand and require repeated dredging. If sand is transferred across inlets and if our equilibrium concept is 
true, a deepened channel obviously will reduce that transfer. Add this to the fact that the worldwide impact of jetties 
indicates that a cutoff of beaches from the inlet creates erosion. Oregon Inlet is a huge case in point. The south jetty has 
dramatically increased erosion rates to the south, which has required at least 8 million cu yds of beach nourishment. 
Another indirect piece of evidence on a global scale is that tidal deltas once they have achieved equilibrium with waves 
and tides etc. don’t continue to grow ad infinitum. Yet sand keeps pouring into the inlets from one island or the other and 
comparing volume changes thru time indicates that this sand is added to the “next” island. 

 
Response: 

 
The terminal groin on the north end of Pea Island was constructed by the State Department of Transportation to 
protect the southern portions of the Bonner Bridge from persistent southward movement of Oregon Inlet.  While the 
southward migration of the inlet was occurring naturally, the Corps of Engineers was forced to renew hopper dredge 
operations in 1983 to maintain the navigation channel across the ocean bar.  Shortly after the initiation of hopper 
dredging, the entire north end of Pea Island began to erode at an inordinate rate.  Later, this accelerated erosion was 
partially attributed to the offshore disposal of the channel maintenance material.  This prompted the US Fish & 
Wildlife Service to require the Corps to deposit all of the dredged material on Pea Island to counter the negative effects 
of depositing the channel maintenance material  offshore.  This requirement was in place before construction of the 
terminal groin and continues today.   

 
Detailed monitoring of 6 miles of shoreline south of the terminal groin by NC State University clearly shows a 
dramatic reduction in erosion rates compared to pre-groin rates.  Even if the dredged material placed either directly on 
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the beach on in the near shore waters had some impact on reducing erosion rates, this demonstrates the validity of 
using such a structure to allow beach nourishment to work in an area near an inlet.  There are numerous examples in 
NC where simply placing material next to an inlet is an ineffective response to severe erosion.  North Topsail Beach 
has experienced this problem as have Ocean Isle, Holden Beach, Figure Eight Island, and Bald Head Island.  

 
Comment by Orrin Pilkey 

 
All of this is a long story and is much documented in the technical literature including the Corps of Engineers 

Shore Protection Manuals. But our shoreline management in NC and NTB is being strongly impacted by the professional 
manufacturers of doubt who try to counteract the science of beaches. North Carolina has a very large community of 
outstanding marine scientists who are largely marginalized from the debate. It is a particular shame that The US Army 
Corps of Engineers Wilmington District is apparently arguing that mining inlets will not create erosion.  

 
Response: 

 
Dr. William J. Cleary, UNCW, formulated the inlet management strategy for New River Inlet.  Dr. Cleary is renowned 
for his tidal inlet expertise and has been contracted by the State of North Carolina to conduct numerous studies of the 
NC inlets.  Again, the proposal for New River Inlet is not inlet mining, it is inlet management.  The approach 
recommended for North Topsail Beach could become the pilot project for similar projects in NC as the State moves 
forward with its Beach and Inlet Management Plan.  Given the current rules and laws, there are no other management 
techniques available that could provide some relief for the most serious erosion problems in this State.  In the absence 
of inlet management, the only choice is to abandon the areas near the inlets.  Based on his numerous references, 
abandonment is what Dr. Pilkey purports.   

 
Comment by Orrin Pilkey 

 
I want to express once again my congratulations and appreciation for the unique manner in which NTB is 

examining this issue. I congratulate you on this effort and hope this letter helps.  
 

Response: 
 

Noted. 
 

Comment by Stan Riggs 
 
 The Following Information on Inlets Is Excerpted From “Coasts in Crisis: A North Carolina Case Study” by Riggs et al.  

 
Inlets are very high energy systems that are storm-dependent parts of the coastal system. Inlets are self-adjusting 

safety valves in the barrier island sand dam that widen and deepen during storms to let the increased water volume (from 
heavy rainfall or increased storm surge) to flow either in and/or out. When storm and river floods abate, inlets close back 
to an equilibrium point that is dictated by the volume of normal fresh water input into the estuaries by the riverine system 
and the natural hydrodynamics of the estuarine-oceanic system. Thus, inlets “breathe” in direct response to changing 
storm and discharge conditions through a given storm event.  

 
Response: 

 
Noted. 

 
Comment by Stan Riggs 

 
Inlets are essential for barrier island evolution by building extensive shallow sand shoals known as flood-tide 

deltas (FTDs) within the estuary behind the barrier islands and ebb-tide deltas (ETDs) on the ocean side of an inlet. The 
multiple channels on both the FTD and ETD flow into a common central inlet throat, the highest energy part of an inlet, 
and the energy is dissipated laterally into the adjacent water bodies where the sediments are deposited. FTDs and ETDs 
are major stores of sand that are critical components of the coastal sediment budget. During storm events the tidal deltas 
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bypass sand up and down the ocean shoreline, as well as in and out through the inlet. The FTD sand shoals form the 
foundation that the barrier island migrates onto in response to sea-level rise. 

 
Response: 

 
While deflation of the ebb tide delta during storm events has been documented, the direction of sand transport and 
where it eventually ends up is not well documented or understood.  Material removed from the ebb tide delta during 
storm events can be jetted seaward beyond a point were it can readily migrate back on to the beach.  Littoral material 
can also be transported well back into the bay where it has no chance to return to the beach.  Subsequent calm weather 
periods will allow the ebb tide delta to rebuild, however; the rebuilding will be at the expense of the adjacent islands.   

 
Given that that the most severe erosion problems along the North Carolina coast are located immediately adjacent to 
tidal inlets (hence the creation of Inlet Hazard Areas), natural sand bypassing around these features is obviously not 
very efficient.   

 
Barrier migration does occur in a sand starved system and flood tide deltas can provide a platform for barrier island 
retreat.  However, the entire coast of North Carolina has not been breached by tidal inlets.   

 
Comment by Stan Riggs 

 
Human activities within inlets, including mining the ebb-tide delta, construction of jetties, or dredging wide and 

deep navigational channels, in combination with high energy storms, minimizes the ebb-tide delta and increases the rates 
of adjacent ocean shoreline erosion. This results in a major increase in the demand for beach nourishment sand for the 
long-term management of adjacent islands. The most commonly utilized source of beach nourishment sand in North 
Carolina is the ebb-tide delta and channel sand in adjacent inlets. Even though this sand is usually high quality and beach-
compatible, mining it destabilizes the inlets and results in serious negative impacts upon long-shore sediment transport 
and long-term sediment budget for both adjacent barrier islands. 

 
Response: 

 
The most commonly used source of sand for beach nourishment in North Carolina is not inlet ebb tide deltas.     

 
The Wrightsville Beach project, which was initiated in 1965, was constructed using material from Banks Channel, the 
estuarine system located behind Wrightsville Beach.   Subsequent periodic nourishment operations between 1966 and 
1980 used material from the sound area behind Shell Island as well as the southern end of Banks Channel near its 
confluence with Masonboro Inlet.   A sand bypassing program associated with the jetties at Masonboro Inlet was 
initiated in 1981.  This sand bypassing program removes sand trapped between the two jetties as well as material 
deposited in the southern portion of Banks Channel and places it on both Wrightsville Beach and Masonboro Island.  
Since 1981, the average interval between sand bypassing operations has been about 4 years. 

 
The Carolina Beach project was also initiated in 1965.  Material for initial construction came from the Carolina Beach 
boat basin located at the southern end of Myrtle Sound.  A large scale renourishment operation occurred in 1970-71 
with material obtained from near the east bank of the Cape Fear River.  After 10 years of no nourishment, the project 
was essentially rebuild in 1982 using material from an upland borrow located just south of Snows Cut.  Since 1982, 
periodic nourishment has been accomplished using material collected in a sediment trap located in the throat of 
Carolina Beach Inlet.  Removal of the sediment from the throat of the inlet and placement on Carolina Beach, which 
occurs about every 3 years,  constitutes a form of artificial sand by passing to offset the impacts of Carolina Beach 
Inlet, which was open by local interest in 1952. 

 
The Kure Beach project was constructed in 1997-98 with material from an offshore borrow area located about 2 miles 
from the beach.  The first renourishment was performed with material removed during the deepening of the 
Wilmington Harbor project.  The last two renourishments used the offshore borrow area.  Kure Beach is also on a 
three-year nourishment interval. 

  
Most of the beach fill placed along Bogue Banks in the last few years was obtained from offshore borrow sites.  The 
one exception was the west end of Emerald Isle discussed below. 
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 The only two beach nourishment projects which have used inlet material include the federal project at Ocean Isle and 
the non-federal project along the west end of Emerald Isle.  In the case of Ocean Isle, the Corps of Engineers 
repositioned the ocean bar channel of Shallotte Inlet in 2001 to a more central location between Holden Beach and 
Ocean Isle and used the material to construct a beach fill along 17,000 feet of shoreline.  While renourishment of the 
Ocean Isle project is scheduled every three years, the beach fill performed extremely well during the first few years 
resulting in delaying the first nourishment operation till 2006, or about 5 years after initial construction.  Material for 
the first periodic nourishment was also obtained from the new ocean bar channel in Shallotte Inlet. 

 
The Town of Emerald Isle repositioned the Bogue Inlet bar channel about 3,500 feet to the west in 2005  to address 
channel related erosion on its west end.  A portion of the material removed to construct the new channel was used to 
construct a beach fill along 4.5 miles of shoreline on the west end of Emerald Isle.   This was a one-time operation.  
The Corps of Engineers is presently evaluating offshore borrow sources for all of Bogue Banks in conjunction with a 
possible federal storm damage reduction project.    

 
There have been several operations involving the disposal of channel maintenance material along ocean shorelines in 
North Carolina, but these are not beach nourishment projects per se.  Material from the maintenance of the Morehead 
City Harbor project is periodically place along the east end of Bogue Banks, however; all of this material is derived 
from the inner harbor, not the ocean bar channel.  Unfortunately, most of the material removed from the ocean bar 
channel is deposited in an offshore disposal area.  Material from the deepening of the Wilmington Harbor Entrance 
Channel was placed on Bald Head Island,  Oak Island,  and Holden Beach in 2001-02.  Subsequent maintenance of 
the entrance channel places material on Bald Head Island and Oak Island.  

 
Riggs’ comment on the sand source may be more applicable to future projects as offshore sand resources are extremely 
scarce and difficult to find as well as permit.  Presumably, the Beach and Inlet Management Plan being developed by 
the State may focus on regional sediment management approaches in which projects involving inlet navigation and 
beach nourishment are combined to address both needs.      

 
Comment by Stan Riggs 

 
In a study of Onslow Beach, Cleary and Riggs (1998) evaluated nine different potential sources of sand for beach 

nourishment that would maintain military capabilities for Camp Lejeune. Of the nine potential sources, two had low 
potential due to either very small size and/or serious environmental problems and six had intermediate potential due either 
to poor definition, land-use conflicts, and/or minimal sizes. The New River Inlet ebb-tide delta fell into the category of 
intermediate potential on the basis that it is a limited resource that could not supply adequate volumes of beach 
nourishment sand for Onslow Beach over the long term. If both Onslow Beach and Topsail Island mine beach 
nourishment sand from the New River Inlet ebb-tide delta, or if the navigational channel is over-widened, the inlet could 
be totally destabilized and require major economic investments to develop and implement a long-term engineering 
stabilization plan.  

 
Response: 

 
During the initial plan formulation stages for the North Topsail Beach project, CPE-NC identified a potential increase 
in the sediment deficit on the southwest end of Onslow Beach and recommended placing material on Onslow Beach 
during the initial repositioning of the bar channel to mitigate for this anticipated increase in shoreline erosion.  
Subsequent coordination with the Marine Corps as well as State and Federal resource agencies rejected the idea of a 
mitigation beach fill in favor of monitoring the performance of the beach.  In any event, the sediment budget studies 
developed for the North Topsail Beach project indicate minimal impacts on the sediment budget of Onslow Beach.  

 
Certainly, if the plan for New River Inlet  were to simply remove material from New River Inlet to create a deeper-
wider navigation channel, impacts on the adjacent beaches, particularly North Topsail Beach, would be unacceptable.  
However, the total project for North Topsail Beach includes an inlet sand management element which will artificially 
bypass material from the new inlet bar channel to North Topsail Beach.  As a result of the inlet management plan, 
more material will be moving onto North Topsail Beach than under existing conditions.     

 
Submitted: 
Tom Jarrett, P.E. 
Coastal Planning & Engineering of NC, Inc. 
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CP&E Response to Western Carolina University’s 
Program for the Study of Developed Shorelines 

 
 

January 2008 
 

Subject: Western Carolina University Program for the Study of Developed Shorelines – Their Statement 
Regarding Groins 

 
The referenced statement addresses groins in general but Senate Bill 599 being considered for North Carolina only relates 
to terminal groins constructed adjacent to unstabilized tidal inlets.   

 
The statement in the USACE Coastal Engineering Manual (CEM) referenced in their statement is a precautionary warning 
to the reader that the casual application of groins without proper engineering design and impact considerations can lead to 
undesirable results.  With regard to terminal groins, the CEM (EM 1110-2-110 (Part V) goes on to say: 

 
“Terminal groins. Groins on the updrift side of inlets can benefit nearby beach nourishment projects by controlling 

(or gating) the amount entering (lost) to the inlet….Terminal groins fill quickly and do not have major impacts on ebb 
tidal shoals, and normal inlet, sand-passing processes.”   

 
The CEM discussion of terminal groins cited above is diametrically opposed to the statement by Western Carolina 
University that a structure placed at the terminus of a barrier island, near an inlet, will cause negative impacts to adjacent 
islands.    

 
A technical discussion on the use of terminal structures at inlets with six examples of their successful application is 
provided by Dr. Robert G. Dean (Sc.D., 1959, MIT), world renowned coastal engineering professor emeritus at the 
University of Florida, in a paper entitled “Terminal Structures at Ends of Littoral Systems” published in Special Issue 
No. 18, Journal of Coastal Research, Fall 1993.  Apparently the scientists were not aware or elected to ignore the 
scientific literature documenting the successful application of terminal structures.   

 
The scientists writing the Western Carolina statement may be correct that there is no need for experimental groins in 
North Carolina as the State already has two successful examples, one on the north end of Pea Island and the other on the 

http://coastal.er.usgs.gov/scerosion/tidal_deltas/index.html�
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east end of Bogue Banks.  While critics claim the absence of negative impacts of the Pea Island terminal groin located 
adjacent to Oregon Inlet is due to the disposal of maintenance material from Oregon Inlet on the north end of Pea Island, 
that claim is totally incorrect.  The disposal of the Oregon Inlet maintenance material on Pea Island is required as part of 
an interagency agreement between the USACE and the US Fish & Wildlife Service that was formulated prior to the 
construction of the terminal groin on the north end of Pea Island.  That is, the disposal of the material on or near the beach 
is to mitigate for possible negative shoreline impacts associated with Oregon Inlet channel maintenance, not to mitigate 
for impacts of the terminal groin.  Had the terminal groin not been constructed, the USACE would have still been required 
to deposit the sediment from the channel on or near Pea Island. 

 
The performance of the Pea Island terminal groin is well documented through 16+ years of continuous shoreline 
monitoring conducted by senior faculty and graduate students at NC State University.  The groin was completed in 1991 
for the sole purpose of preventing the undermining of the south end of the Bonner Bridge which was being threatened by 
the persistent southward migration of Oregon Inlet.  The monitoring data clearly demonstrates shoreline erosion on the 
northern 6 miles of Pea Island to be considerably less than the rates the island was experiencing prior to the construction 
of the groin.  While the groin has been successful in reducing shoreline losses, it has had virtually no impact on channel 
maintenance requirements.  In other words, following the complete formation of the accretion fillet next to the groin 
during the first year or so after groin construction, sediment transport pathways around the groin and inlet in general still 
exists. 

 
The terminal groin on the east end of Bogue Banks was constructed by the State in the mid-1960’s to protect Fort Macon 
from the westward migration of Beaufort Inlet.  While a formal monitoring program was not established to evaluate the 
performance of the Fort Macon terminal groin, beach surveys and aerial photos of the area clearly demonstrate the groin 
has not had any significant negative impacts on the shoreline west of the structure.  Likewise, there are no documented 
impacts on Shackelford Banks which lies east of Beaufort Inlet.  Like the Pea Island terminal groin, the accretion fillet 
that formed west of the groin occurred very quickly.  Once the fillet formed, material continued to move into Beaufort 
Inlet by passing over, through, and around the seaward end of the groin.  Again, maintenance dredging records for the 
federal navigation channel in Beaufort Inlet do not show any impacts of the groin on channel shoaling rates. 

 
There is perhaps no more rigorous test location for a terminal groin than Oregon Inlet (Pea Island terminal groin).  The 
littoral transport regime in this section of the Outer Banks is the most severe on the whole East Coast of the US with gross 
sediment transport rates around 2.5 million cubic yards/year and a net transport to the south averaging around 1.5 million 
cubic yards/year.  If there were flaws in the terminal groin concept, the littoral environment of Oregon Inlet would have 
uncovered them.   
With regard to the use of groins in conjunction with beach nourishment, which the Western Carolina group say is dubious, 
the following excerpt was obtained from a paper entitled “A Comparison of Beach Replenishment on the U.S. Atlantic, 
Pacific, and Gulf Coasts” by Lynn A. Leonard, Katharine L. Dixon and Orrin H. Pilkey in Special Issue 6 of the Journal 
of Coastal Research, Summer 1990:  
“Groins  
On the Atlantic coast, groins appear to increase the longevity of replenished beaches.  Examples of this include Edisto 
Beach, SC, where groins have been used in conjunction with replenishment, and Virginia Key, FL, where groins were 
added in 1977. In both cases, the presence of the groins is believed to have increased the stability of the emplaced fill, 
so that some of the fill was apparently still in place more than five years after emplacement. 
  
Similarly, the Pacific coast has repeatedly experienced general success at least partly attributable to the presence of 
groins. Capitola, Cabullo Beach, Redondo Beach, and Newport Beach are examples of beaches where a terminal groin 
has assisted in stabilizing the beach.”   

 
Obviously, the Western Carolina University group is in error in their assertion that groins do not improve the performance 
of beach fills. 

 
The claim by the group of scientists assembled by Western Carolina University that once a groin is installed it will never 
be removed is also not correct.  The federal storm damage reduction project constructed along the north shore of New 
Jersey from Barnegat Inlet to Sandy Hook between 1995 and 1999 included the partial removal of 35 groins prior to 
construction of the beach fill portion of the project.  The partial removal was termed “notching” as only the middle 
portions of the groins were removed.  Removal of the middle portions of the groins effectively prevented the groins from 
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having any significant impact on sediment entrapment.  The outer portions of the groins were left in place primarily for 
the surf break conditions they create which was a favorite of surfers.  

 
In general, coastal engineers do not favor the use of groins on the open coast, i.e. away from the immediate influence of 
tidal inlets, as shoreline erosion problems in these areas are best addressed through periodic beach nourishment.  Near the 
inlets, however, where sediment transport along the shore is enhanced by tidal currents flowing into the inlet, beach 
nourishment normally cannot economically keep pace with sediment transport.  The State of North Carolina has numerous 
examples of unsuccessful attempts to nourish beach areas immediately adjacent to inlets.  With many of the most critical 
shoreline erosion problems in the State of North Carolina located adjacent to tidal inlets, the State needs other tools to 
effectively manage and/or reduce negative economic impacts associated with inlet-induced shoreline erosion.  A terminal 
groin option would provide that tool. 

 
 
 

 
 

Arguing with these guys. They do not seek the truth. 
Orrin Pilkey’s Opinion 

 
Tuesday, April 21, 2009 

 

   
The various arguments that the CP & E representatives make are most frustrating. This exchange could go on forever but 
they are simply on the wrong track  
 
For example the argument that Bogue Bank doesn’t get sediment from offshore is both puzzling and extraordinary. The 
offshore sand source is recognized world wide for coastal plain coasts and the evidence is particularly strong on Bogue 
Banks thanks to research by UNC’s Tony Rodriquez. Likewise Tony’s work and other evidence (such as the long term 
stability of Bogue Inlet). show that net long term sand transport on Bogue Banks is very slight.  
 
CP & E’s argument that Oregon Inlet didn’t change much in the 62 storm is based on a survey taken months after the 
storm, probably long after the inlet repaired itself. The assertion that the Bogue inlet project is now working is very 
wrong. For example the vehicle access is not open and the channel to the coast guard station opened and remains open and 
more structures are at erosion risk now than before. Someone needs to take their design document – stand at the inlet 
shoreline and go thru all the things they said would happen. 
 
The fundamental problem is that this company is busy protecting its image. It’s assessment of its past projects is highly 
biased as evidenced by its assertion of success at Bogue Inlet. There’s no one out there looking back in an objective way. 
It is skilled at making very impressive presentations that to the non expert are dynamite. It wants the business. If the 
project goes forward the company will make money. If it doesn’t, it doesn’t. 
 
NTB badly needs unbiased advice. I, along with Riggs, Coburn and Heron are providing just that in our overview of the 
project and are happy to do so, pro bono. However we are not engineers and are not experts on dredging costs etc.  
 
The current situation for NTB is akin to accepting a car salesman’s word, believing a fisherman about fish size, believing 
a Democrat’s assessment of a Republican candidate etc. Outside opinion is essential.The reason there is no tradition of 
independent analysis of coastal engineering designs is that usually the customer is extremely anxious to get a project and 
they don’t want someone to spoil things with the truth. 
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Section IX 

 

Issues/Concerns 
 

This section identifies a number of concerns/issues about Beach Nourishment that the Town of North Topsail 
Beach should consider as they decide how to proceed.  Some of these issues/concerns reflect individual 
opinions. 

 
Misinformation 
There is much misinformation about Beach Nourishment projects.  If someone believes in BN, then it is never 
bad;  if someone does not believe in BN, then it is never good.   And both parties find things to (seemingly) 
justify their position.   Do not assume everything you read or hear is correct.   It is important to verify the 
authenticity and accuracy of information about Beach Nourishment.  

 
NTB’s CBRA Status 
The CBRA status of NTB may discourage the State from providing funding for Beach Nourishment.   It may 
also prevent FEMA from funding renourishment following hurricanes or other storms.  BEST has been unable 
to determine with certainty whether or not FEMA would fund the reconstruction of a BN beach in a CBRA 
zone that has been washed out by a major storm. 

 
No Guarantees 
CP&E cannot guarantee that the proposed Beach Nourishment project will perform as expected.   It could be 
more costly;  it could take longer to implement;  renourishment may be required more frequently than predicted. 

 
Should NTB Taxpayer Money Be Used? 
Many feel that beach erosion is a “buyer beware” situation.  The 1982 CBRA status of North Topsail Beach was 
established to discourage development.  Those that ignored the threat should not expect NTB taxpayer money to 
be used in an attempt to stop beach erosion.  Barrier islands like Topsail Island are known to change, be 
threatened by the sea and storms, and generally be risky places to develop.  Those that chose to do so should be 
prepared to accept the consequences and fund any solutions. 

 
How much should OF v. non-OF property owners pay ? 
If NTB property owners have to absorb part of the cost of Beach Nourishment, the Town must decide on a 
reasonable Oceanfront vs. non-Oceanfront cost sharing.  Emerald Isle assessed 94% of the cost of Beach 
Nourishment to oceanfront property owners and 6% to non-oceanfront property owners.  The cost sharing 
decision was based on the principle that oceanfront property owners have the most to lose (or gain) from Beach 
Nourishment.  What the voters would approve  must also be taken into account. 

 
Impact of Storms 
The frequency and severity of hurricanes and nor’easters can have a dramatic impact on the amount of sand that 
washes away.   A BN project could be wiped out in one day should another storm like 1996’s Hurricane Fran hit 
North Topsail Beach. 

 
Skepticism of Scientists 
Many coastal geologists are very skeptical about Beach Nourishment as a viable long-term strategy to stop 
beach erosion.  They contend that the rise in sea level, the unpredictable nature and frequency of storms, and  
the need to constantly replenish sand every few years makes Beach Nourishment financially impractical and 
disruptive to the environment 
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Timing of Construction.   
If we do phase one and then do not do phase two in the forth year with the dredging of the newly formed 
channel, the great probability is that most of phase one will go back to square one, and we would have totally 
wasted the millions spent.  And the same thing with each subsequent phase.  Years CANNOT be put off 
between phases.  Besides the construction problems doing so incurs, the permits are limited in time (I believe 
three years) so we would have another hurdle if we stop and start the project.  Additionally, in order to qualify 
for any later FEMA aid in case of storm damage, the beach must not have been simply nourished but must be 
considered part of an ongoing, maintained project.  
 
FEMA Funding 

Some believe FEMA money would be readily available for erosion mitigation after a storm if we have a 
maintained, nourished beach.  However, at the current time we do not have the adequate number of beach 
accesses that FEMA requires as a stipulation for such aid.  We also have concerns about the precedence of our 
needing federal funds for a CBRA area nourished beach. 
 
Beach Usefulness 
We hear that there "will always be a beach", but will that beach be useful? As erosion continues to occur it puts 
the beach near houses, foundations, roads, etc  
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                                                      Section X 
 

Alternatives Considered to Proposed CP&E  
Beach Nourishment Solution 

 
In addition to the 5-Phase Beach Nourishment solution proposed by Coastal Planning & Engineering (CP&E), 
BEST considered 13 alternative solutions to NTB’s beach erosion problem.    

 
1. Do nothing. As the beach erodes, houses are either moved or torn down. 
 
2. Do CP&E Phases I to V, in order with the scheduled construction dates. 

 
3. Do not do CP&E Phases 1 to V.  Build dunes on northern end with trucked-in sand.  

 
4. In CP&E Phase I, do not relocate inlet, harvest sand from offshore sites. 

 
5. Do only Phase I and maintain that Phase. 

 
6. Get permission from State to build a terminal groin at end of Topsail Island. 

 
7. No CP&E Phases.  Purchase property at north end to make a natural area park. 

 
8. Identify low areas of NTB which are high risk and rezone. Also the Town should have a plan in place to zone 

areas of nourished beach. 
 

9. Delete maintenance operation from the Project. Maintenance will be requested as need occurs. 
 

10.  Do not do CP&E Phases I to V.  Town to subsidize ocean front property owners to build dunes from trucked-in    
       sand. 
 
11.  Do all 5 CP&E phases, with modifications to Inlet depth and width.   
 
12.  Implement CP&E phases I – V using a combination of mined sand and trucked in sand. 
 
13.   Do only CP&E Phase I, modified as follows:  reduce size of Inlet channel from proposed width of 500 feet to  
        perhaps 200 feet.   Use half of sand from new channel to fill old channel (as recommended by Dr. Pilkey, who  
        contends that if old channel is not filled in, beach erosion downstream will increase).  Use rest of sand from  
        new  channel to nourish north end beach.  Supplement with off shore or trucked-in sand as necessary.   Wait- 
        and-see how this does.  If successful, consider nourishing remaining Phases. 
 
The five alternatives that BEST considered most plausible were: 

 
1. Only do Phase I  (w/ smaller channel) 
2. Do all phases (w/ smaller channel) 
3. Do nothing (houses moved or torn down as beach erodes) 
4. Subsidize all NTB ocean front property owners to build dunes with trucked-in sand 
5. Only do Phase I (including channel) 
 
BEST conducted an exercise on November 12, 2008, to identify what the Committee felt are the “Pros and “Cons” 
of the five alternatives and the proposed CP&E project.  The results of the exercise follows on the next page.



 59

 
 
 

 
 

 
CP&E 

5-PHASE PLAN 
ALTERNATIVES  

TO CP&E 5-PHASE PLAN 

500’x 18’x 3,700’ 
Channel @ New River 
Inlet, Beach 
Nourishment in 5 
phases, renourish every 
4 years 

 
Only do Phase 1 with 

smaller channel 
 
 
 

(10 Votes) 

 
Do nothing.  Houses 

are moved or torn 
down as beach erodes 

 
 

(0 Votes) 

 
Subsidize all NTB oceanfront 

property owners to build dunes 
w/trucked in sand 

 
 

(0 Votes) 

 
Do only Phase 1 (including 

channel) 
 
 
 

(1 Vote) 

 
Do all phases with smaller 

channel 
 

 
 

(3 Votes) 

PROS CONS PROS CONS PROS CONS PROS CONS PROS CONS PROS CONS 
Sounds 
good on 
paper 
------------ 
Entire 
town 
benefits 
 

Uncomfortable 
with large 
channel based 
on geologist 
opinions 
------------- 
We cannot 
control mother 
nature 
-------------- 
How to pay for 
this will further 
divide town 
-------------- 
Not enough 
sand 
-------------- 
Scientists think 
it’s a bad idea 
-------------- 
Can’t afford it 
-------------- 
Size of channel 
risky 
-------------Cost 
prohibitive 
-------------- 
Does not 
account for 
hurricanes & 
nor’ easters 
------------- 
Not enough 
sand compared 
to Fed project 

Realistic 
realignment 
to 1982 
position 
----------- 
Reduces 
risk of 
trapping 
sand that 
would 
nourish 
beach 
------------ 
Less 
expensive.  
Could do 
this and 
wait to see 
what 
happens.  
Monitor 
accretion or 
lack of 
accretion 
----------- 
USACE & 
agencies 
should have 
lesser 
concerns 
----------- 
Financially 
the most 
easy project 
to accept 

We do not 
know if this 
will encourage 
accretion of 
sand further 
down shore 
----------- 
Will channel 
move just it did 
since 1980s? 
------------ 
Rest of NTB 
does not benefit 
----------- 
Potential legal 
challenges 
----------- 
small channel 
yields 
insignificant 
amount of 
sand for 
placement on 
phase I  
Trucking 
sand or 
further 
dredging of 
offshore 

Costs 
noting to 
town 
----------- 
No cost to 
the town 
 

Costs some 
property 
owners their 
property 
-------------- 
Town loses 
part of its 
beach until 
structures are 
removed 
------------- 
Poor public 
perception 
(credibility) 
------------- 
Where are we 
moving to? 
------------- 
Losing homes 
will decrease 
tax revenues 
------------- 
Tear downs 
cost a lot as 
we heard last 
week 
------------- 
Costly to town 

Helps those in 
dire need 

Too much $$ 
---------------- 
All property 
owners (OF) may 
not want to 
participate 
-------------- 
Causing more 
fighting among 
homeowners who 
do not want this 
type of project 

Mitigate 
financial risk 
(cheaper) 
------------ 
Less expensive 
than 5-Phase 
plan 
------------ 
More cost 
effective 

Big channel too 
risky 
-------------- 
Big price tag 
(Phase 1) 

Cheaper 
--------------- 
Financially 
feasible?  Still 
questionable 
--------------- 
Supports FED’s 
doing Phase-5 

Not enough 
sand to 
nourish all 
phases 
-------------- 
Too much $$ 
--------------- 
Less dredged 
sand for 
beach 
nourishment 
would need 
truck in sand 
or need more 
offshore 
sand.   

BEST ALTERNATIVES PLANNING SESSION RESULTS 
November 12, 2008 
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Section XI 
 

Recommendations of BEST Committee 
 
 

The choices of what to do to address the erosion of NTB’s shoreline are limited.  There are, essentially, only two 
options that are currently permitted by North Carolina state law: 
 
• Abandon Threatened Property.  This option may be required if it proves financially impossible to fund  

an attempt to stop the erosion of NTB’s shoreline. 
 

• Beach Nourishment (BN).   Since North Carolina does not currently permit the use of any “hardened 
structures” to arrest beach erosion, Beach Nourishment is the only other viable option.   

 
After nine (9) months of study, the BEST Committee has concluded that there is only one practical solution to the 
erosion of NTB’s shoreline:  Beach Nourishment.   The BEST committee believes that it is unrealistic, and 
detrimental to the image of the Town, to expect NTB property owners to abandon their oceanfront property.  To the 
best of our knowledge, no other community has elected abandonment as the preferred strategy in addressing beach 
erosion. 
 
Funding of Beach Nourishment, however, will be a monumental challenge to the Town.   The estimated cost to NTB 
of the two proposed Beach Nourishment projects is $61.8 million over 10 years for construction and monitoring, and 
$3.1 million per year indefinitely thereafter for sand maintenance (renourishment).  (See cost details, Section VI.)  
Although North Carolina General Statues permit up to 75% funding of Beach Nourishment projects,  the BEST 
Committee is not optimistic that such funding will be forthcoming.  The current economic climate, lack of 
precedence of significant state funding of N.C. Beach Nourishment projects, and NTB’s CBRA status are all very 
real obstacles to securing State funding.  Consequently, NTB property owners should be forewarned that in the 
absence of outside funding, unless NTB property owners are willing to fund much of the cost of Beach Nourishment 
themselves, NTB will have no choice but to enforce abandonment of some additional oceanfront property in the 
future.    
 
The BEST Committee offers five (5) recommendations to the Town of North Topsail Beach.  These 
recommendations represent the majority opinion of the voting members of BEST.   The vote of each BEST voting 
member can be found in Addendum A1.  You are also encouraged to read the “My Opinion” section XII of this 
report to get a broad perspective of the viewpoints of several BEST members. 
 
The five recommendations of the BEST Committee are as follows. 
 

1. Beach Nourishment.   BEST endorses the recommendations of Coastal Planning & Engineering 
(CP&E) for the five-phased implementation of Beach Nourishment in the northern 7.25 miles of NTB, and 
the recommendation of the Army Corps of Engineers for the implementation of Beach Nourishment in the 
southern 3.85 miles.  This endorsement reflects BEST’s opinion that Beach Nourishment is the only 
currently viable option.  BEST notes that there are uncertainties about the outcome of the proposed channel 
realignment at the New River Inlet.  Dr. Robert Dean, in his assessment of CP&E’s recommendations, states 
in his report:  "my assessment is that the greatest uncertainties lie in the effectiveness of the New River Inlet 
channel realignment component.  The performance of the inlet component should be regarded as an 
experiment.”   CP&E states in the Draft Environmental Impact Statement (DEIS) "...higher erosion rates 
should be expected at the northern end, adjacent to New River Inlet."   CP&E has advised that “The final 
design can certainly add an extra factor of safety…(so that) the top and the bottom of the channel would be 
further away from the houses.” 
 
How to fund the estimated $61.8 million 10-year Beach Nourishment construction expense, and the ongoing 
estimated $3.1 million per year maintenance expense represents a very formidable obstacle. 
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2. Pay-as-you-go Implementation.  BEST supports implementing the Beach Nourishment solutions 

on a “pay-as-you-go” basis, avoiding debt financing of the projects.  If outside funding is insufficient to 
fund any portion of the implementation plan, then BEST recommends establishing tax districts that 
correspond to the phased implementation plan.  Any taxpayer funds required, above what is already 
allocated by the Town for Beach Nourishment, should be provided only by the property owners in the 
tax district receiving beach nourishment.  

 
3. Cost Sharing.   Assuming NTB property owners would be required to fund some or all of the costs of 

Beach Nourishment, BEST recommends that Oceanfront (OF) property owners should contribute 90% 
of the costs, and non-Oceanfront (non-OF) property owners 10% of the costs.   This reflects the belief 
that Oceanfront property owners would gain the most from Beach Nourishment by protecting their 
property.   A 90/10 cost split is consistent with the cost sharing allocation of other North Carolina towns, 
such as Emerald Isle, which approved a 94% OF, 6% non-OF split.  90/10 also represents a cost 
allocation that is most likely to be supported by NTB’s citizens. 

 
4. NTB Citizen Input.  Beach Nourishment is not only a very expensive and challenging undertaking, 

it is also not without some risk – and not without very vocal critics.  It is imperative, therefore, that the 
citizens of NTB support the implementation of Beach Nourishment.   BEST recommends sending a “fact 
sheet” that identifies the costs, funding required of property owners, risks, pros and cons, etc, of any  
proposed Beach Nourishment plan to every NTB property owner.  A return envelope and form should be 
included for NTB property owners to let the Town know whether or not they are supportive of the plan.   
BEST recognizes that such input would be non-binding, but it would provide the Board of Aldermen 
with invaluable guidance as to whether or not public support exists.  Keeping the citizens of NTB 
informed throughout the implementation of Beach Nourishment is also critical to ensure ongoing 
support. 

 
5. Need for Long-range Plan.   North Topsail Beach must develop a long range plan to ensure that 

future generations do not face the same risk to NTB property and quality-of-life that threatens the Town 
today.  NTB should consider enlisting the assistance of North Carolina State University’s “Natural 
Resources Leadership Institute” in helping develop a long-range plan (see “What to do long term” on the 
next page). 

 
 

 
Alternative Plans 

 
Alternative “contingency plans” should be developed should the Town be unable to secure funding of full 
implementation of Beach Nourishment.  Alternatives may include: 
  

 To reduce costs, partial Beach Nourishment implementation may be considered.   Although this would  
reduce construction costs, it is important that the Town consider the need for on-going channel maintenance 
and beach renourishment costs.   Also, if only parts of the Town would receive Beach Nourishment, 
property owners outside of that part of the Town should not be expected to bear any of the costs. 

 
 North Carolina legislation is considering approving the use of Terminal Groins, which are intended to be 

used at the end of an Island to arrest erosion.  The Town should consider the use of a Terminal Groin at the 
New River Inlet should such devices become permitted.  The use of a Terminal Groin may offer NTB a less 
expensive long-term solution to beach erosion.    
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 Should all else fail, an “abandonment contingency” should be devised.  Such a strategy should detail where 
and how threatened property would be moved or torn down with as much advance notice as possible, and 
with the least disruption to surrounding properties. 

 
 

What to do long-term 
 

 
In 1982 – almost ten years before the Town of North Topsail Beach was incorporated – the risk of erosion  
to the northern tip of Topsail Island was well understood.  The CBRA designation of much of North Topsail 
Beach was, in great part, put in place to discourage development of the north end of the Island.  Nonetheless, 
development continued unabated.  Given the desirability of Topsail Island, and the lack of experience by the 
public with erosion risks at the time, perhaps one can understand why this would happen.  We have no such 
excuse today.  We see how the force of the sea is eroding NTB’s north end shoreline.  It is easy to foresee that 
the image we have of the northern end of North Topsail Beach could be the image of much of the rest of the 
Town’s shoreline 25 years or so from now.   
 
Knowing what we know today, it would be unconscionable for future generations of NTB property owners to 
face the same threats that we face today.  For that reason, BEST strongly recommends that the Town of North 
Topsail Beach develop a long-range plan to ensure that future generations avoid what we face today. Such a 
long-range plan can only be successful with the commitment of the leadership of the Town.  Full and 
enthusiastic participation by the Board of Aldermen, Mayor, and Town Manager is critical.  Subject-matter 
experts may be invited to participate as well.  Such a session should be conducted by a session leader 
experienced in assisting Towns in the development of a long-range plan.   
 
NTB should consider enlisting the assistance of North Carolina State University’s “Natural Resources 
Leadership Institute” (http://www.ncsu.edu/nrli/) in developing a long-range plan.  In addition, the Town may 
wish to invite the participation of organizations such as Western Carolina University’s “Program for the Study 
of Developed Shorelines,” and Eastern Carolina University’s “Institute for Coastal Science and Policy.”   
Contacts are: 

 
 

 
NC State University  
Natural Resources 

Leadership Institute 
 

 
 

http://www.ncsu.edu/nrli/ 
 

 
 

Dr. Steven 
Smutko 

 
 

(919) 515-4683 

 
 

steve_smutko@ncsu.edu 

 
Western Carolina University  
Program for the Study 

of Developed Shorelines 
 

 
 

http://psds.wcu.edu/ 
 
 

 
 

Mr. Andy  
Coburn 

 
 

(828) 227-3027 

 
 

acoburn@email.wcu.edu 

 
East Carolina University  
Institute for Coastal 
Science and Policy 

 

 
 

http://www.ecu.edu/rgs/ICSP.cfm 
 

 
 

Dr. Stanley  
Riggs 

 
 

(252) 328-6360 

 
 

RIGGSS@ecu.edu 

 
 
 
 

http://www.ncsu.edu/nrli/�
http://www.ncsu.edu/nrli/�
http://psds.wcu.edu/�
http://www.ecu.edu/rgs/ICSP.cfm�
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 Section XII 
 

My Opinion 
 

This section contains the personal opinion of BEST committee members about what to do about North Topsail 
Beach’s shoreline erosion problem.  The comments are the opinion of the individuals and do not necessarily 
reflect that of the BEST Committee.  Comments are presented unedited. 
 

Mary Convy 
(BEST voting member) 

 
Having dealt extensively with BN figures for the last several years, both before, during, and after our last 
attempt at passing the BN Referendum, I find the funding method I present to be more valuable, projecting out 
over ten years of the project and using mid-range cost estimates from CP&E than the other model presented, 
which projects out 50 years without any consideration of inflation, and which uses CP&E's LOWEST cost 
estimates.   I note the new word switch from LOW to 'normal'....however, a rose by any other name.... 
Additionally, my model has been examined in depth by a degreed mathematician and the methodolgy and all 
figures were  approved several months  by the town's Financial Officer.  Our chair seems to make significant a 
lack of monitoring costs in my model.  These costs were never included in our official request, handled by a 
bond attorney,  for bonds at the state level a few years ago and considering the obvious lack of precision in both 
models (mine less than the other!), these costs are low, not precise, and would change the general cost analysis 
little.   

  
To clarify my vote that "BEST should not take a position" regarding cost sharing,  taxing, and citizen input,  I 
was denied a request to make my position more clear by changing the statement to "BEST should not attempt to 
limit the choices for consideration available to the BOA"  on those three issues.  I  do not simply feel it is not in 
our mission to make those recommedations....rather we deliberatly should not and for a real reason.....to not 
attempt in any way to tie the hands of the board.  Of course we are simply advising the BOA but even undue 
pressure by the public as a result of our finding could be a detriment to the functioning of the BOA.  For 
example, the 90% OF cost share is inflammatory and will obscure part of our central mission......to advise what 
type of erosion control the town should pursue.   

  
On page 60 of the report a concern is raised about the possibility of increased erosion at the inlet if the channel 
is re-aligned.  That had been a primary concern of mine but in December '08 CP&E alleviated much of my 
concern by addressing the issue with the possibility of a modification of the channel end width, keeping further 
from present homes.  CP&E is aware of the problems and I feel will take all possible precautions to avoid 
increased erosion.  I will also add that though the CP&E plan has potential engineering concerns, as would any 
project of this scope, BEST has examined in depth these problems and has come to recommend proceding with 
the work.  And although BEST also recommends the Federal Project at the south end of town, be advised that 
we come to that conclusion without having examined any of the engineering parameters at all.    

 
Finally,  I believe we have left much work undone.  There was insufficient attention paid to in depth 
investigation of methods alternative to the CP&E Plan.  Also, our dunes are our first defense against the tide 
and we failed to take a pro-active role in working with the town on how best  care for the important resource.  
Sandpushing and vitex removal, both current issues, could have benefited from citizens' input. I pass the torch, 
hoping citizens with a fresh outlook might continue to  keep involved with the town's very significant BN and 
dune problems.  
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Ed Doherty 
     (BEST voting member) 

  
I have learned much in the past 9 months about beach erosion and what might be done about it.  I’d like  
to share some of my observations, and what I believe is the most important decision the Board of Aldermen 
need to make. 
 
Observations:  I have been surprised at the intensity of the disagreement between coastal geologists and coastal 
engineers about Beach Nourishment (BN).  I expected to find that the science of Beach Nourishment is well 
understood and that the only real issue is how to pay for it.   I have learned, however, that there is deep division, 
bias, and mistrust between coastal geologists and coastal engineers about what to do about beach erosion.  That has 
made BEST’s challenge more difficult, as both groups have impressive credentials.  I have concluded, however, that 
the coastal geologists’ position that property owners threatened by beach erosion should abandon their homes is 
decidedly impractical.  I have been unable to identify any Town that has selected “abandonment” as a solution to 
beach erosion rather than embracing an engineering solution (such as Beach Nourishment).  I have concluded that 
the only indisputable issue associated with Beach Nourishment is how to (and who should) pay for the enormous 
cost.   If the citizens of NTB are fully aware of the costs, risks, etc., and express a willingness to pay for Beach 
Nourishment, they should be permitted to do so.  I believe that oceanfront property owners are clearly the primary 
beneficiary of Beach Nourishment.  BN not only promises to save their property, it also will likely significantly 
increase the value of their property.   I believe, therefore, that oceanfront property owners should bear the 
preponderance of any NTB taxpayer costs required to construct and/or maintain Beach Nourishment.   
 
North Carolina’s restrictions against all hardened structures to control beach erosion are, in my opinion, 
unreasonable.  There is ample evidence that “Terminal Groins,” for example, have been successful in arresting end-
of-island erosion (exactly like that which North Topsail Beach is experiencing) in other states without negative 
environmental impact.  Currently, CAMA and other North Carolina environmental agencies must approve a Beach 
Nourishment project before a dredging permit can be issued.  It seems to me that technologies like Terminal Groins 
could be allowable in exactly the same way – appropriate agencies would have to approve usage of such 
technologies before a Town could implement them. 
 
BOA’s Most Important Decision.   I expect NTB’s Board of Aldermen will engage in healthy debate regarding 
whether or not to proceed with Beach Nourishment.  Some Aldermen feel – as do some BEST members – that Beach 
Nourishment is an absolute necessity, not only to save oceanfront property, but to  
ensure the vitality of our Town; other Aldermen feel – as do some BEST members – that it will be impossible  
to fund the very high cost of Beach Nourishment indefinitely and that in the end Mother Nature will prevail.   
I do not believe that the citizens of North Topsail Beach understand the pros and cons and costs of Beach 
Nourishment;  and I do not believe anyone knows for sure whether or not the majority of the citizens of NTB are 
supportive of Beach Nourishment.  I believe that the most important decision NTB’s Board of Aldermen should 
make is to ask all of NTB’s citizens if they are supportive of the two proposed NTB Beach Nourishment projects.  
Some believe that only registered voters should be asked.  I understand the rationale behind that.  The law 
throughout the USA requires full-time residency in order to vote in a Town’s elections.  I suspect much of the 
reasoning behind that law is that only when one lives in a community full-time can he/she have a complete 
appreciation of what needs to be done with the limited funds and multiple challenges any Town faces.  On the other 
hand, since it is highly unlikely that outside funding will pay for NTB Beach Nourishment, increased property taxes 
(or assessments) will be required of NTB’s property owners to pay for BN.  It seems to me that it is only fair, 
therefore, to ask all NTB property owners if they would be willing to make the financial commitment required.   
 
I suggest a simple way to determine whether or not NTB’s citizens are supportive of Beach Nourishment is the 
following: hire an independent firm to mail a “fact sheet” to every NTB property owner identifying all the relevant 
issues – cost, risks, pros & cons, how much BN would likely cost an Oceanfront and a non-Oceanfront property 
owner, etc.  A response form and a self-addressed stamped enveloped would be included with the “fact sheet” 
offering the property owner an opportunity to tell the Town whether or not he/she supports NTB Beach 
Nourishment.   The results of such a mailing would be tabulated by the independent firm and presented to the NTB 
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Board of Aldermen at a public meeting.    Although such input would be non-binding, it would give the Board of 
Aldermen a perspective on the level of citizen commitment to Beach Nourishment.   
 
I believe citizen feedback is essential not only because it is fair, but also for a very practical reason:  any project as 
complex as Beach Nourishment will undoubtedly face unexpected obstacles.  The very vocal critics of Beach 
Nourishment will surely focus on those obstacles and suggest (“demand?”) that NTB stop its BN project.  Without 
public support it will be very difficult for the Town to defend the most expensive, most ambitious, most 
controversial undertaking in the history of North Topsail Beach.   
 
 

Will Evans 
(BEST voting member) 

  
We came to this island in 1995 in our retirement years, researched our property options on the island and made 
a choice to build our home on the second row at the south end of North Topsail Beach. We live here year 
around and have never rented our home. We understand the dangers of living on a barrier island but feel very 
blessed each day that we are able to see the beauty of this island. 

  
I agreed to join this committee because I thought that we could find a beach nourishment solution to put sand on 
the north end beaches.  After much research and listening to all sides, I discovered that there is no such solution. 

  
I do put my trust in the scientists who have spent most of their lives studying erosion and who have no financial 
gain in the projects. I concur with their analysis in this report. Their solutions are not what most of us want to 
hear but they point out why CP&E's projects will not solve our beach problems. I believe that North Topsail 
Beach will always have a beach but it might not look the way we want. 

  
Funding of any project must have the outside funding and I see no such funding at this time. To have 
homeowners bear the financial costs of beach nourishment is not practical since there is no guarantee how long 
the sand will stay on the beach. 

  
My solution now is to help oceanfront owners build up the dunes and enhance the present dunes using only the 
beach nourishment funds generated by the Town. 
 

  

Jerry Heid 
(BEST non-voting member) 

 
As you are all aware, I will not be able to make the meeting tonight due to weather and flight cancellations here in 
Ohio.  This does not mean, however, that I do not have an opinion to be entered into the record for BEST 
Below please find my comments and answers to the questions laid out by Ed in his email of 24 January 2008. 
 
1) Solution recommended; 

 
After reviewing the options as presented, I favor d) Implementing only Phase I of CP&E's plan.  Subsequently 
evaluate doing other phases based on the results of Phase I. 

 
The reason I settled on this (also considered A) recommendation is that this still seems to be a moving target with 
new information coming from CP&E on a weekly basis. I feel that this fluidity will continue, and may change some 
of the scope and phases of future work. This will depend on the better than / or worse than expected results of phase 
1. I want to emphasize that I consider the rest of the phases and Federal project necessary, just that they may need to 
be reviewed again before we implement them. 
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2) Pay-as-you-go Implementation.      
 
I believe   b) Tax districts should be established and any NTB funding needed should be provided only by 
the property owners in the tax district for the phase that would receive beach nourishment.    

 
Having chosen d for the solution recommended, this is the only fair way to proceed……and then as future phases 
proceed...INCLUDING FEDERAL…those affected would be expected to pay for their phase of the project. Existing 
tax monies, grants, etc. would have to be divided accordingly, based on project cost or property tax values.  

 
I would also like to submit that it would be unfair for us to reject one plan (CP&E) and allow a federal project to 
continue using taxpayer funds… 

 
3) OF:non-OF Cost sharing.  

 
I vote for   a) 90% from Oceanfront property owners and 10% from non-Oceanfront property owners. 

 
This is a case of voting for something other than what I believe is fair. I have always felt that the Non OF owners 
gain significantly from BN and 80 20 would be a fairer split. However I am a realist as well and know that the 90 / 
10 split is more palatable to all. 

 
I also need to comment here that I think that we underachieved in looking for more outside funding sources here. I 
would challenge the funding sub-committee (of which I am a member) to reassess options available should BN be 
recommended. 

 
4) Citizen Input to Decision.  

 
Is B and a half an answer? If not, I guess I will choose  c) neither:  the Board of Aldermen have sufficient 
information to make the decision without further input from NTB's citizens. 

 
As I have stated MANY times in the past, I DO NOT favor this being done by a vote….this disenfranchises the 
majority of property owners and does not allow them a voice in decisions affecting one of their most valuable assets. 
This would be similar to you investing your money in a blind trust and allowing individuals with different agendas 
dictating where it gets invested….I envision scenarios in which the B of A could decide to fund this by assessment 
or other means not requiring outside input…therefore my decision to choose C over B 

 
5) NTB Long-range Plan.  

 
a)  I agree. 

 
We have always looked at BN as a long range plan, therefore I believe it is within our scope to recommend that the 
town continue to focus on BN and erosion / planning issues that may affect the town over the next generations. 

 
As a final note, I would like to thank the committee for, in the most part, acting diligently and professionally in 
reaching this conclusion. I would submit that none of us may be in total agreement with these conclusions, but all 
were given an opportunity to speak our minds and have our opinions heard. 

 
 

Duncan Heron 
(BEST non-voting member) 

 
I do not favor beach nourishment for most of NTB beaches. I have been a property owner on NTB since 1972 
and a visitor to the island since the fifties. I have not seen any houses lost to beach erosion except at the inlet 
area and during hurricanes especially Fran. Beach nourishment is an attempt to save a few structures as well as 
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a fad.  One town does it, saves a few houses and makes a wide beach. The next town sees the wide beach and 
they have to have it, and so it spreads.  It is an epidemic that has spread rapidly in the last few years.  Some say 
that it is the rising sea level that causes beach erosion. Yes, but that is a significant event in our future.  Coastal 
engineers and dredging companies have responded to the cries of town officials to “save our beaches”.  Face it, 
barrier islands are dangerous places and the most dangerous place on a barrier island is near an inlet.   
 
If your interest is saving a few structures at great expense than beach nourishment is the way to go. If your 
interest is a temporally wide beach, than beach nourishment is for you. You must understand that the natural 
width of a beach is mostly a function of tide range, wave energy, and beach grain size. The beaches on North 
Topsail Beach have had no nourishment (except near the inlet) and yet have attracted visitors for over 50 years.  
Is there any proof that a wide BN beach will attract more tourists?  
Beach erosion is a natural process and one can expect walkways and steps to be lost during winter storms and 
structures and infrastructure lost during major hurricanes.  Beach nourishment will save a few steps that may be 
lost in winter storms, but it won’t do much for Fran type hurricanes. 
 
 

Tom Leonard 
(BEST voting member) 

 
The following opinions pertain to my votes provided during the January 2009 BEST meeting.  My votes are in 
blue and the rationale for each is directly below the vote.   

  
1.  Solution Recommended.  I have concluded that the the following should be recommended to the NTB Board 
of Aldermen: 
 
Implementing both beach nourishment projects proposed by CP&E and the US Army Corps of Engineers. 

 
Rationale: I believe that there are only two real issues here:  an overall YES or NO to beach nourishment, and if 
YES, then we must determine how much of CP&E’s plan we adopt.  I was initially torn between saying yes to 
the whole CPE/COE plan or voting in favor of only  doing Phase 1 then reevaluating.   I am definitely in favor 
of doing something; whatever we do must include addressing the inlet issue.  In the end, I decided it was best to 
sign on for the entire project for a couple of reasons.  First, there will be time between each phase for the town 
to reevaluate and to adjust the plan with CP&E if necessary.  Second, adopting the entire project will require the 
town to plan for funding for the whole project rather than taking a piecemeal approach.  

  
2.  Pay-as-you-go Implementation.  Some NTB officials have expressed the opinion that CP&E's plan should be 
implemented on a "pay-as-you-go" basis, beginning with Phase I, and only constructing the other Phases as 
funds become available.  Assuming NTB property taxes would be required to fund some or all of the phases, 
I believe: 
     
Any NTB funding needed should be provided by all NTB taxpayers. 
 
Rationale:  I voted for this solution instead of establishing separate tax districts based on plan phases for one 
reason.  We are a very small town.  The beach is our problem and it will have a direct impact on the future of 
the entire town.  Accordingly, the whole town should be in this together.  We can ill-afford to further divide this 
town (North vs. South; Oceanfront vs. Non-oceanfront).  The town is apathetic enough as it is.   I believe that 
the bulk of our citizens want something done to preserve our beach, but they want someone else to magically 
pay for it.  I also believe that the reason the bond failed in 2006 had more to do with timing than anything else, 
as property owners had just been hit with property huge tax re-evaluations by Onslow County.  Lets give our 
elected officials the tools to get this thing moving once and for all and get to the business of lobbying for 
whatever external funds are available. 
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3.  OF:  non-OF Cost sharing.  The costs to NTB for the CP&E and the USACOE federal projects are projected 
to be: 

   
I believe that if any NTB taxpayer funding is needed for Beach Nourishment, then NTB's property owners 
should contribute as follows: 

   
90% from Oceanfront property owners and 10% from non-Oceanfront property owners 

Rationale:  Oceanfront property owners stand to reap the most immediate benefit and should pay the most.  I 
had initially favored the 80/20 split as a concession to the fact that I believe this is a town problem.  My 
selection of the 90/10 split is based upon the fact that it worked in Emerald Isle.   I do want the Aldermen to 
know that as an owner of 2 Non-Oceanfront homes, I was willing to go to as much as 70/30 if necessary in 
order to get this project moving. 
          
4.  Citizen Input to Decision.  I believe that the decision about whether or not to proceed with Beach 
Nourishment should be made: 

Neither:  The Board of Aldermen have sufficient information to make the decision without further input from 
NTB's citizens.     

Rationale:   I believe that the Mayor and each of the Aldermen have already made their decisions regarding this 
issue.  Polling only the registered voters doesn’t capture the overall feelings of all of the town’s property 
owners.   Polling all NTB property owners is an unrealistic endeavor.  Due to the number of absentee property 
owners, this would be extremely difficult to accurately and realistically complete in a timely manner.   In the 
end, the Board of Aldermen will ultimately make the decision.  Let’s get on with it. 
 
5.  NTB Long-range Plan.  Town officials should adopt a long-range plan to ensure that future generations do 
not face the same beach erosion threat that NTB faces today. 

I agree. 

Rationale:   We, as a town, need to get in front of this issue once and for all.  It goes back to taking ownership 
of the problem.  Much like the condemned houses on the north end, this problem is not going to go away if we 
don’t address it.  It is to the benefit of all of us who own property in North Topsail Beach to encourage the 
town’s elected officials to continue to work on this.   It has a direct effect on our property values as well as the 
reputation and the future of our town.  We need, once and for all, to take ownership of this problem, and 
develop a long-range plan to address the problem.   

                                                       

Mary Riggleman 
(BEST voting member) 

 
FUNDING IS OF PARAMOUNT IMPORTANCE IN DISCUSSING BEACH NOURISHMENT AND INLET 
RE-ALIGNMENT. I FEEL WITHOUT SUBSTANTIAL OUTSIDE HELP (i.e.THE MAJORITY OF THE 
COSTS) FROM THE STATE, FEDERAL AND COUNTY, WE WILL NOT BE ABLE TO AFFORD THE 
PROJECTS. AS PROPOSED, THIS IS A 30 YEAR PROJECT. 

  
I SUPPORT TAX DISTRICTS WHERE THE TAX PAYERS IN EACH OF THE PROPOSED FIVE PHASE 
BEACH NOURISHMENT PLAN PAY FOR THEIR OWN PHASE. I ALSO SUPPORT A 90% 
OCEANFRONT AND 10% NON-OCEANFRONT TAX SPLIT. IN MY OPINION THE PRESENT PRICE 
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TAG IS ONLY THE BEGINNING.  THE FIVE PHASE BEACH NOUIRISHMENT PLAN SHOULD BE 
ALL OR NOTHING. IF ONE PHASE IS DONE THEN ALL SHOULD BE DONE. THE TOWN AS A 
WHOLE IS SUFFERING FROM BEACH EROSION.  

  
AFTER NINE  MONTHS OF LISTENING TO EXPERTS AND DOING EXTENSIVE READING 
REGARDING THE SUBJECT OF THE NEW RIVER INLET RE-ALIGNMENT, I HAVE SOME 
RESERVATIONS. OUR EXPERT DR. DEAN, WHO REVIEWED CP&E’S RECOMMENDATIONS MADE 
THE STATEMENT THAT THE PROPOSED INLET PROJECT SHOULD BE CONSIDERED 
EXPERIMENTAL. THE CITIZENS OF NORTH TOPSAIL BEACH SHOULD BE MADE AWARE OF THIS 
REPORT. DR. DEAN FEELS THAT TERMINAL GROINS WOULD BE MORE BENEFICIAL FOR OUR 
INLET PROBLEMS. SHOULD WE WAIT AND SEE IF THE PRESENT PUSH FOR HARD STRUCTURES 
AT THE STATE LEVEL IS APPROVED? CAN THE NORTHEND LAST THAT LONG? THESE ARE 
TOUGH QUESTIONS WITH NO ABSOLUTE ANSWERS 

  
I WOULD LIKE TO SEE THE TOWN GET INPUT FROM ALL PROPERTY OWNERS.   AN EXTENSIVE 
EFFORT BY THE TOWN SHOULD BE IMPLEMENTED TO GET ALL THE FACTS OUT TO PEOPLE 
REGARDING THE FEDERAL, NONFEDERAL AND INLET PROJECTS INCLUDING PRESENT COSTS 
AND CONTINUING FUTURE  MAINTENANCE. THE BEACH EROSION STUDY TEAM HAS 
ACCUMULATED 9 MONTHS WORTH OF INFORMATION THAT WILL HELP CITIZENS MAKE 
INFORMED DECISIONS.   
 

 
Linda Upperman Smith 

(BEST non-voting member) 
 

1. Solution Recommended.  I have concluded that the the following should be recommended to the NTB 
Board of Aldermen: 

 
I have always said that there are two major issues for me.  One is whether any BN alternatives have a 
reasonable possibility of success from an engineering point of view.  Second, would BN be affordable? 
 
As a result of Dr. Dean’s expert and objective review of the CP& E project, and in addition to my 
understanding of the CP& E project through reading and discussions, I strongly support phases 2 to 4 of 
the CP&E project and the federal project/phase 5, and with some reservations and caution, Phase I.  Dr. 
Dean’s confirmation that “predicting the performance of BN projects on a long beach, uninterrupted by 
inlets, are fairly well established”, helps me feel strongly in support of the CP&E plans for BN on the 
length of NTB as well as the federal plan.  However, his statement, “In comparison to beach 
renourishment, the management of inlets through non-structural means as planned is a much less well  
understood field”, gives me some concern. (pages 8 and 9 of Dr. Dean’s report). Based on Dr. Dean’s 
report, this level of concern is not significant enough for me to oppose the project.  I support Option A,  
Implementing both beach nourishment projects proposed by CP&E and the US Army Corps of 
Engineers. 

  
2.  Pay-as-you-go Implementation.  Some NTB officials have expressed the opinion that CP&E's plan should 
be implemented on a "pay-as-you-go" basis, beginning with Phase I, and only constructing the other Phases as 
funds become available.  Assuming NTB property taxes would be required to fund some or all of the phases, 
I believe: 

 
While I support A, (“Any NTB funding needed should be provided by all NTB taxpayers”) as I feel beach 
renourishment is an issue that affects the whole town, I realize that tax districts (option B) are really the 
fairest way to go.  In reality, Phase I will get sand and the rest of the town will continue to be vulnerable 
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for many years.   Having tax districts pay for their phases could unfairly burden those receiving sand in 
the early phases, especially during these tough economic times.  However, those in later phases can begin 
saving/investing as their burden is due years down the road but they remain vulnerable.   

 
I strongly feel that our elected leaders in the town, county and state should advocate for legislative 
changes that will lessen the burden on property owners and spread more of the burden on visitors to the 
town.  A special tax zone for all NC beach communities could support the needed BN initiatives. Passage 
in the NC Legislature would be more likely if affected counties worked together rather than one town 
asking for this change. Not spreading this burden among visitors beyond the room occupancy tax will 
place an unfair burden on property owners who do not rent their properties and perhaps change the tone 
of the town. 
 
If alternative funding methods come into play down the road, a formula which will allow some relief to 
property owners who have paid out of pocket.  Again we have to consider their risk has been significantly 
decreased while other sections of the town have remained vulnerable and perhaps been damaged or 
destroyed. 

 
Even if the decision is made to go with tax districts, I support having all existing properties 
grandfathered in so that they can rebuild if a storm destroys them before their parts of the beach are 
renourished.  If this is not an option, then the whole town has to assume the burden for funding the 
project in order to insure the investments of all. 
        
3.  OF:non-OF Cost sharing.   

 
I believe the burden should be 80% OF and 20% non OF.  Non OF benefit significantly from BN.  If OF 
properties are lost, not only are non OF properties more vulnerable to erosion, the loss of tax revenues 
from OF properties will increase the tax burden on non OF properties.   
 
4.  Citizen Input to Decision.   
 
While I have strongly advocated for input from every NTB property owner, I have begun to rethink how 
that process might work.  There is a great deal of information that must be read and understood in order 
to make an informed decision.  Each of us has gone back and forth as we have gained more information.   
In the current economic times, my concern is that people will react to the bottom line and not pay 
attention to the complex issues.   

I feel that if the BOA makes the commitment to do the project, it is incumbent upon them to find funding 
in a way that will make the project doable with minimal burden on property owners.  I do not feel all 
funding alternatives have been adequately researched. We must think outside of the box and connect the 
dots there. The reality is the town will be unable to embark on this project without adequate funds.  The 
BOA have significant information to make the decision.  Do we do the project?  Yes.  How do we fund it?  
That’s the next step. 
 
5.  NTB Long-range Plan.   

I feel the town officials should adopt a long range plan which includes ways to lessen the immediate and 
future funding burdens on property owners.  To decide to just assess property owners when there are 
legislative alternatives would be negligent to the town. 
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Addendum A1 
 

Results of BEST vote on recommendations to Board of Aldermen 
January 28, 2009 

  
   

Mary 
Convy** 

 
Ed 

Doherty 
 

 
Will 

Evans 

 
Deb 

Lanci 

 
Tom 

Leonard 

 
Mary 

Riggleman 

 
Deb 

Swantek 

Recommended Solution        
Both CP&E and Federal Projects  X  X X X  
Only solution proposed by CP&E 
for northern section 

       

Only solution proposed by 
Army COE for southern section 

       

Phase I of CP&E Plan.  After-
wards evaluate other phases. 

X       

Duncan Heron’s “small  
Navigation channel” approach 

       

Different Solution       X 
Let nature take her course   X     
Pay-as-you-go        
All taxpayers should contribute     X   
Establish tax districts;  only pay 
for BN in your tax district 

 X  X  X  

I do not favor this approach        
Let nature take her course   X     
BEST should not take a position  X      X 
Cost Sharing        
90% Oceanfront 
10% non-Oceanfront 

 X  X X X  

80% Oceanfront 
20% non-Oceanfront 

       

50% Oceanfront 
50% non-Oceanfront 

       

___% Oceanfront 
___% non-Oceanfront 

       

No taxpayer money  
should be used for BN 

  X     

BEST should not take a position X      X 
Citizen Input        
From NTB registered voters        
From NTB property owners  X X   X X 
BOA should make decision 
without citizen input 

   X X   

Other : __________________        
BEST should not take a position X       
Long Range  
Plan Needed 

       

I agree X X X X X X X 
I do not agree        
BEST should not take a position        
 
** Votes provided on January 29, 2009 
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The positions of the three non-voting members of BEST are as follows 
 

    
   

Jerry  
Heid 

 
Duncan 
Heron 

 

 
Linda 
Smith 

Recommended Solution    
Both CP&E and Federal Projects   X 
Only solution proposed by CP&E for 
northern section 

   

Only solution proposed by 
Army COE for southern section 

   

Phase I of CP&E Plan.  After-wards 
evaluate other phases. 

X   

Duncan Heron’s “small  
Navigation channel” approach 

 X  

Different Solution    
Let nature take her course    
Pay-as-you-go    
All taxpayers should contribute    
Establish tax districts;  only pay for BN 
in your tax district 

X  X 

I do not favor this approach    
Let nature take her course  X  
BEST should not take a position     
Cost Sharing    
90% Oceanfront 
10% non-Oceanfront 

X X  

80% Oceanfront 
20% non-Oceanfront 

  X 

50% Oceanfront 
50% non-Oceanfront 

   

___% Oceanfront 
___% non-Oceanfront 

   

No taxpayer money  
should be used for BN 

   

BEST should not take a position    
Citizen Input    
From NTB registered voters  X  
From NTB property owners X  X 
BOA should make decision without 
citizen input 

   

Other : __________________    
BEST should not take a position    

Long Range  
Plan Needed 

   

I agree X X X 
I do not agree    
BEST should not take a position    
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                                                                 Addendum A2 
 

Tourism Contribution to Local Economy 
 

 
Tourism is the financial lifeblood of the State of North Carolina, surpassing historical sources of revenue such 
as tobacco, textiles, etc.   North Carolina tourism revenue was estimated to be $23 billion in 2005, growing at 
5.2% a year.*   It is no secret that what attracts many tourists to North Carolina’s coastal region are the State’s 
spectacular beaches.  One of North Carolina’s true beach “gems” is Onslow County’s North Topsail Beach.  
“The Economic Impact Of Travel On North Carolina Counties” study determined that over $159 million of 
revenue was generated by tourism in Onslow County in 2007.  A significant portion of that revenue was derived 
from tourists attracted to the beaches of North Topsail Beach.    

 
Here’s what “Visit NC” has to say about our local beaches (http://www.visitnc.com/where_to_go_coast_topsail.asp):  

 
Topsail Area Beaches 

 

If you like your beaches quiet, the Topsail area is just what you’re looking for. This 26-mile long barrier island 
is perfect for a kicked-back vacation. Accessible by two bridges, one an old-fashioned swing bridge and the 
other a modern high-rise bridge, the Island consists of three towns; mostly residential North Topsail Beach, 
active Surf City and quiet Topsail Beach. Along with the mainland towns of Sneads Ferry and Holly Ridge they 
make up the Greater Topsail Area.  

 

When you’re tired of resting in the sand and surf, you’ll find lots to do here. Take a scenic cruise on the 
Intracoastal Waterway or learn about the area’s history from pirates to the space program at the Missiles and 
More Museum. Tour nearby Camp Lejeune Marine Corps Base, play golf on one of the area’s excellent 
courses, or visit the Karen Beasley Sea Turtle Rescue and Rehabilitation Center and check out the Topsail 
Turtle Project. Be here the second weekend in August for the Sneads Ferry Shrimp Festival, a delicious annual 
event, or try your luck fishing from one of the island’s three piers.  

 
The revenue generated for Onslow County and the State of North Carolina by tourists attracted to Topsail 
Island’s beaches is considerable.   Onslow County and the State of North Carolina should be enthusiastic 
supporters of ensuring that North Topsail Beaches remain a vibrant tourist attraction.  Financial support from 
the County and the State should be aggressively pursued – the health of North Topsail Beach’s shoreline is in 
the best interest of both, as well as that of the Town. 

 
 
 
 
 
 
 
 
 
         * Sources:  N.C. Department of commerce: 
 

How Important is Tourism in North Carolina?  
http://www.nccommerce.com/NR/rdonlyres/D5542FE5-19DF-4FF9-A4A6-1451A2F47883/820/TSA_05.pdf. 

 
Economic Impact – Visitor Spending 
http://www.nccommerce.com/en/TourismServices/PromoteTravelAndTourismIndustry/TourismResearch/visitorspending.htm 

http://www.visitnc.com/where_to_go_coast_topsail.asp�
http://topsailmissilesmuseum.org/�
http://topsailmissilesmuseum.org/�
http://www.seaturtlehospital.org/�
http://www.nccommerce.com/NR/rdonlyres/D5542FE5-19DF-4FF9-A4A6-1451A2F47883/820/TSA_05.pdf�
http://www.nccommerce.com/en/TourismServices/PromoteTravelAndTourismIndustry/TourismResearch/visitorspending.htm�
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From Onslow County’s web site 
 

(ref:  http://www.onslowcountytourism.com/) 
 

Onslow County, North Carolina, has been graced with an extraordinary natural coastal beauty:  
over 30 miles of wide, unspoiled beaches sprinkled with shells, waters teeming with an abundance 
of marine life, forests filled with sporting wildlife and farmland rich with harvests.  
Our wide, secluded beaches are favorite nesting sites for the endangered loggerhead sea turtle. 
Hammocks Beach State Park, located just off the mainland near Swansboro, has become nationally 
acclaimed as a coastal wildlife nature preserve. The 890-acre island, named "Bear Island," is listed 
in the registry of Natural Heritage areas and is home to maritime forests, broad salt marshes, 
impressive sand dunes and pristine beaches. Visitors may access the island park by private boat or 
the passenger ferry operated by the park.  

Enjoying our warm, blue Atlantic Ocean surf and the Intracoastal Waterway is easy with a wide 
choice of water activities. Swimming, surfing, sailing, wind surfing, water skiing, canoeing, 
kayaking, jet skiing, boating, snorkeling and offshore diving are year round options.  

Fresh and salt water fishing are highlights for outdoor lovers. The New River and tributaries are 
favorites for fresh water anglers. The coast offers pier fishing, miles of uncrowded beaches for surf 
casting and offshore fishing by boat. Each of the coastal towns hosts a King Mackerel tournament 
during the year.  

Recreation choices for land lovers are equally diverse. Take a daily stroll on the beach, collect 
amazing seashells, go camping, biking, horseback riding, bird watching or kite flying. Enjoy an old 
fashioned hayride, a game of miniature golf, a rowdy rodeo, roller skating, square dancing or catch 
an exciting race at the Coastal Plains Dragway, a National Hotrod Association sanctioned dragstrip. 
Coastal Plains Raceway, fourtenths of a mile oval track, opened in 1999 and became NASCAR-
sanctioned in January 2000.  

Challenging spectacular golf is also an important part of our area's outdoor fun. Breathtaking 
scenery and waterway views enhance your enjoyment on bentgrass greens and lush Bermuda 
fairways. Area accommodations offer special golf packages year 'round.  

 
 

http://www.onslowcountytourism.com/�
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Addendum A3 
 

Useful References 
 

 
North Carolina's Coasts in Crisis – white paper 
http://www.geology.ecu.edu/NCCoastsinCrisis.pdf 

 
White Paper - Past, Present and Future Inlets of the Outer Banks Barrier Islands, North Carolina  
http://www.coastal.geology.ecu.edu/NCCOHAZ/downloads/Past%20Present%20and%20Future%20Inlets.pdf 

 
North Carolina's Coastal Hazards Decision Portal  
www.coastal.geology.ecu.edu/NCCOHAZ/ 

 
Cost of do-it-yourself dredging operation (Nags Head)   
http://www.coastalscience.com/projects/nagshead/pdf/fs5.pdf  

 
North Topsail Beach 2006 Beach Nourishment Survey Results 
http://www.north-topsail-beach.org/board_minutes/2006_minutes/aug_2006.htm 

 
North Topsail Beach BEST web site 
http://ntbbest.com/ 

 
NOAA Beach Nourishment: A Guide for Local Government Officials 
http://www.csc.noaa.gov/beachnourishment/html/human/index.htm 

 
N.C. General Statutes for water resources development project grants  
http://www.ncwater.org/Rules_Policies_and_Regulations/Development/GS143-215.70-.73.pdf 

 
Sound Evidence – Clues that sea level has fluctuated dramatically 
http://www.ecu.edu/cs-acad/rgs/upload/Edge_1998.pdf 

 
How Important is Tourism in North Carolina?  
http://www.nccommerce.com/NR/rdonlyres/D5542FE5-19DF-4FF9-A4A6-1451A2F47883/820/TSA_05.pdf. 

 
Economic Impact – Visitor Spending 
http://www.nccommerce.com/en/TourismServices/PromoteTravelAndTourismIndustry/TourismResearch/visitorspending.htm 

http://www.geology.ecu.edu/NCCoastsinCrisis.pdf)�
http://www.coastal.geology.ecu.edu/NCCOHAZ/downloads/Past Present and Future Inlets.pdf�
http://www.coastal.geology.ecu.edu/NCCOHAZ/�
http://www.coastalscience.com/projects/nagshead/pdf/fs5.pdf�
http://www.north-topsail-beach.org/board_minutes/2006_minutes/aug_2006.htm�
http://ntbbest.com/�
http://www.csc.noaa.gov/beachnourishment/html/human/index.htm�
http://www.ncwater.org/Rules_Policies_and_Regulations/Development/GS143-215.70-.73.pdf�
http://www.ecu.edu/cs-acad/rgs/upload/Edge_1998.pdf�
http://www.nccommerce.com/NR/rdonlyres/D5542FE5-19DF-4FF9-A4A6-1451A2F47883/820/TSA_05.pdf�
http://www.nccommerce.com/en/TourismServices/PromoteTravelAndTourismIndustry/TourismResearch/visitorspending.htm�
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Addendum A4 
 

North Topsail Beach 
Oceanfront (OF) and Non-oceanfront (Non-OF) 

Assessed Property Values* 
 

 
 
 

Phase 

 
OF 

Property Value  
 

 
Non-OF 

Property Value 

 
I 
 
 

 
$254,114,438 

 
$164,157,944 

 
II 
 

 
$ 88,132,960 

 

 
$ 60,832,040 

 
III 

 

 
$175,884,068 

 

 
$ 50,357,101 

 
 

IV 
 

 
$ 85,489,582 

 

 
$ 70,420,096 

 
V 
 

 
$192,935,432 

 
$440,826,363 

 
Totals 

 

  
$796,556,480 

 
$786,593,544 

 
 

                 Total Assessed Value of NTB Property:  $1,583,150,024 
 
 

* Source:  Deborah Hill, NTB Interim Town Manager, July 24, 2008  
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Addendum A5 
 

Beach Erosion Study Team (BEST) 
 

Committee Members 
 
 

The current BEST Committee is comprised of ten (10) NTB citizens representing a wide cross-section of North 
Topsail Beach – citizens from the north, central, and southern sections of the Town, from the ocean side as well 
as the sound side, full-time residents and part-time property owners.  All have diverse opinions about the 
Town’s beach erosion problem that they shared with conviction.  All demonstrated a commendable willingness 
to listen to all points-of-view and work diligently as a team to conclude what BEST believes is the most 
practical approach to addressing NTB’s beach erosion challenge.  Since appointed in May 2008, the BEST 
Committee spent hundreds of hours studying, debating, and suggesting solutions to the erosion of NTB’s 
shoreline.   

 
 

Mr. Edmund Doherty, Chair (V) 
169 Old Village Lane 

North Topsail Beach, NC 28460 
(910) 328-0417 

epdoherty@juno.com  

Ms. Deborah Lanci (V) 
21 Hunter Heath Dr. 

North Topsail Beach, NC 28460 
(910) 465-0910 

deb_lanci@yahoo.com  
Ms. Mary Convy, Vice Chair (V) 

20 Porpoise Place  
North Topsail Beach, NC 28460  

(910) 328-3068  
ccruser@msn.com 

Mr. Thomas Leonard (V) 
218 Coastal Drive  

North Topsail Beach, NC 28460  
(910) 328-4806  

Thomas.E.Leonard@hotmail.com 
Mr. Joseph Dorffeld (N) (see note below) 

2224 New River Inlet Road  
North Topsail Beach, NC 28460  

(910) 328-0246 
dorffeld@msn.com 

Ms. Sue Rider (V)  (see note below) 
243 Sea Shore Drive  

North Topsail Beach, NC 28460  
(910) 328-3693  

topsailgospel@juno.com 
Mr. Wilfred Evans (V) 
209 Sea Shore Drive  

North Topsail Beach, NC 28460  
(910) 328-4663  

weecale@aol.com 

Ms. Mary Riggleman (V) 
107 North Permuda Wynd  

North Topsail Beach, NC 28460  
(910) 328-5674  

griggleman@aol.com  
Mr. Jerry Heid (N) 

2310-2 New River Inlet Road  
North Topsail Beach, NC 28460  

(513) 779-1569  
jheid@zerointernational.com 

Ms. Linda Upperman Smith (N) 
220 Brascote Lane 

Wilmington, NC 28412 
(910) 262-4508 

luppsmith@ec.rr.com 
Dr. Duncan Heron (N) 

4425 Kerley Road  
Durham, NC 27705  

(919) 328-9811 
duncan.heron@duke.edu 

Ms. Debra Swantek (V) 
3772 Island Drive  

North Topsail Beach, NC 28460  
(910) 328-0393  

topsailbeachdeb@aol.com 
 
 

V = Voting Member (full-time NTB resident) 
N = Non-voting Member (not full-time NTB resident) 

 
Note:  Ms. Rider resigned from the BEST Committee on July 9, 2008 due to moving from North Topsail Beach 

                                    Mr. Dorffeld resigned from the BEST Committee on November 20, 2008 due to business commitments 

mailto:Mr.%20epdoherty@juno.com?subject=Message%20from%20North%20Topsail%20Beach%20Web%20Site�
mailto:deb_lanci@yahoo.com?subject=Message%20from%20North%20Topsail%20Beach%20Web%20Site�
mailto:ccruser@msn.com?subject=Message%20from%20North%20Topsail%20Beach%20Web%20Site�
mailto:Thomas.E.Leonard@hotmail.com?subject=Message%20from%20North%20Topsail%20Beach%20Web%20Site�
mailto:dorffeld@msn.com?subject=Mail%20from%20North%20Topsail%20Beach%20Web%20Site�
mailto:topsailgospel@juno.com�
mailto:weecale@aol.com?subject=Message%20from%20North%20Topsail%20Beach%20Web%20Site�
mailto:griggleman@aol.com?subject=Mail%20from%20North%20Topsail%20Beach%20Web%20Site�
mailto:jheid@zerointernational.com?subject=Mail%20from%20North%20Topsail%20Beach%20Web%20Site�
mailto:luppsmith@ec.rr.com�
mailto:duncan.heron@duke.edu?subject=Message%20from%20North%20Topsail%20Beach�
mailto:topsailbeachdeb@aol.com?subject=Mail%20from%20North%20Topsail%20Beach%20Web%20Site�
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Addendum A6 
 

Resume – Orrin H. Pilkey, Ph.D. 
James B. Duke Professor of Geology Emeritus 

Duke University 
 

 
 Personal:  Born:    New York City,  September 19, 1934; raised in Richland, Washington; married, 5 children 
 
 Address:  Home: 3303 Highway 70 E 
    Hillsborough, NC 27278 
    (919) 732-3384 
 
   Office: Nicholas School of the Environment and Earth Sciences 
    Division of Earth and Ocean Sciences 
    Duke University, Box 90228 
    Durham, NC 27708-0228 
    (919) 684-4238 
    Fax: (919) 684-5833 
    Email:  opilkey@duke.edu 
 
 Education:  B.S., Geology, Washington State University (1957) 
    M.S., Geology, Montana State University (1959) 
    Ph.D., Geology, Florida State University (1962) 
 
 Memberships:  1) Geological Society of America  
    2) Society of Economic Paleontologists and Mineralogists (SEPM)  
    3) Society for Sedimentary Geology  
    4) International Association of Sedimentologists  
    5) American Geophysical Union  
    6) Sigma Xi   
    7) Explorers Club  
    
 

 Experience:  1) Summers 1953-1955, U.S. Forest Service, Missoula, Montana, smokejumper;  
    2) Summer 1956, General Electric Company, Richland, Washington,   ground water geological assistant;  
    3) 1957, 6 months active, 8 years reserve, U.S. Army -- final rank: Captain; 

      4) Summer 1961, Huber Clay Company, geologic field assistant;  
    5) 1962-1965, University of Georgia, research associate and assistant professor, Marine Lab, Sapelo Island, Georgia;  

      6) 1965-1967, Assistant Professor of Geology, Duke University;  
      7) 1967-1975, Associate Professor of Geology, Duke University;  

      8) 1965-1970 Director of Graduate Studies, Geology Department, Duke University;  
      9) 1972-1973, Visiting Professor, University of Puerto Rico, Department of Marine Sciences;  

      10) 1975-1983, Professor of Geology, Duke University;  
      11) 1975-1976, Senior research geologist, U.S. Geological Survey, Woods Hole, MA;  
      12) 1978-1979, Acting Director, Duke University Oceanographic Program;  

     13) 1983-2001, James B. Duke Professor of Geology, Duke University;  
      14) 1986-2006, Founder and Director, Duke University Program for the Study of Developed Shorelines; 
      15) 2001 to present, James B. Duke Professor of Earth Sciences     Emeritus; 
      16) 2006, Founded collaborative program with Western Carolina University of the Program for the Study of 

Developed Shorelines; 
      17) 2006-present, Director Emeritus, Joint WCU-Duke U. Center for the Study of Developed Shorelines. 

 
 Editorships:    1) Editor, Journal of Sedimentary Petrology, 1978-1983.  

       2) Associate Editor, Marine Geology, Journal of Coastal Research, and Geology 
      3) Series Editor, Living with the Shore book series (20 volumes) (with W.J. Neal), 1979-present 
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 Activities: Member of Duke University scholarly exchange delegation, Peoples Republic of China (1975); member of two state     
government committees concerned with shoreline development problems; twice member of the Duke University 
Academic Council (faculty senate); Chairman, Shepard Medal Committee, Society of Economic Paleontologists and 
Mineralogists, (1971-72); vice-president and program chairman, North Carolina Academy of Science, (1974); marine 
geology "editor," Glossary of Geology, American Geological Institute, (1976); outside member of various Ph.D. 
committees in other universities (University of Georgia, George Washington University, University of South Carolina, 
University of Toronto); University Educational Policy and Program Committee; Duke Marine Lab Advisory 
Committee; Council, Society of Economic Paleontologists and Mineralogists, (1978-1986); Board of Directors, 
Association of Earth Science Editors, (1982-1984); Board of Directors, North Carolina Coastal Federation; Board of 
Directors, The Coastal Alliance; testimony before two congressional committees during barrier island bill 
deliberations, (1981-1982); Sedimentary Petrology and physical processes panel, Deep Sea Drilling Program; 
Publications committee, Joint Oceanographic Institute; Member, National Research Council Panel on sea level rise 
and coastal engineering; President, North Carolina Academy of Science, (1981-1982); Program Chairman, 
Association of Earth Science Editors, (1982); Duke University UNOLS representative, (1978-1981); Consultant for 
shoreline books to Time-Life Books and National Geographic Society;  Publications committee, Society of Economic 
Paleontologists and Mineralogists, (1982-1986); Proposal Review Panel - Submarine Geology and Geophysics, 
(1984);  President-elect of Society of Economic Paleontologists and Mineralogists, (1984), President (1985-86); 
Program Chairman, 1986 Mid-year Meeting, Society of Economic Paleontologists and Mineralogists; member of 
Marine Board Committee on Engineering Implications of Changes in Relative Sea-level, National Research Council, 
National Academy of Sciences; testimony before House Subcommittee on Public Lands and National Parks regarding 
Oregon Inlet Jetty Project (1984); testimony before joint subcommittee meeting of the Senate Environmental and 
Public Works committee regarding Oregon Inlet Jetty Project (1984);  WAE US Geological Survey (1975-present); 
organizer, NSF-KOSEF (Korea NSF) conference on Marine Geology of the Yellow Sea, Seoul, Korea (1984); 
National Academy of Science consultant to Portugal Geological Survey re: start-up of Coastal Geology Program 
(1985); consultant to "IGNEOMINAS" (Geological Survey of Columbia) re: start-up of Coastal Geology Program 
(1986);  President, SEPM Foundation (1986-1988); Vice President SEPM for Fund Raising, SEPM Foundation 
(1988-1992);  present numerous talks to local civic, social, and environmental groups (8-10 per year); occasional 
conference keynote speaker;  Executive board, Move the Lighthouse Committee (1986-present); testimony before 
Environment Energy and Natural Resources Subcommittee of the House Committee on Government Operations on 
beach replenishment at Ocean City, Maryland (1990); National Research Council Beach Replenishment Panel (1992); 
Geological Society of America, Geology and Public Policy Committee member (1994- ); member of Geological 
Society of America Council (1994-1996); numerous additional activities not listed (1996-present). 

 
 Activities of Note: President, North Carolina Academy of Science, 1982  
    Recipient - James B. Duke Professorship, 1983  

 President, Society of Economic Paleontologists and Mineralogists (SEPM), 1985-1986 
    President SEPM Foundation, Inc., 1986-1989 
 
 
 Awards:   Francis Shepard medal for excellence in marine geology, 1987; 

 Conservation Educator of the Year, N.C. Wildlife Federation, 1991; 
    Honorary Membership, The Society for the Study of Sediments (SEPM), 1992; 
    George V. Cohee Public Service Award, The American Association of Petroleum Geologists, 1992; 

   James H. Shea Award for exceptional contributions in editing of Earth Science materials, National  
                                              Association of Geology Teachers, 1993; 

 American Geological Institute Award for outstanding contribution to the public understanding of  
   geology (with William Neal), 1993; 

Outstanding Public Service Award for extraordinary contributions to achieving FEMA’s goals of 
reducing the impact of disasters on people and communities through mitigation, Federal Emergency 
Management Agency (FEMA), 1999; 
GSA Public Service Award in Honor of Eugene & Carolyn Shoemaker, recognizing the enhancement 
of the public’s understanding of Earth Science, The Geological Society of America, 2000; 

 Honorary Doctorate Degree, University of the South (Suwannee), 2001; 
Priestley Medal, the Dickinson College Award in Memory of Joseph Priestley, for distinguished 
research in coastal geology and public service in policy formulation and education about America’s coastal 
resources, Dickinson College,  2003. 

 Lifetime Achievement Award, North Carolina Coastal Federation, 2008 
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REVIEW OF CPE REPORT 
“ENGINEERING ANALYSIS, SHORE PROTECTION PROJECT 

TOWN OF NORTH TOPSAIL BEACH, NC”   
 

 
1.0 Introduction 
 
This report provides an evaluation of the report “Engineering Analysis; Shore Protection 
Project, North Topsail Beach, NC” prepared by Coastal Planning and Engineering-NC 
(CPE-NC). This evaluation was authorized by the Beach Erosion Study Team (BEST) by 
contract dated December 19, 2008.  
 
The basis for this report includes review of the subject report by CPE-NC (hereafter, 
CPE), briefings by CPE and Dr. Duncan Heron at a public meeting on December 18, 
2008 and my overall knowledge of sediment transport processes in this general area.  In 
conjunction with the briefings on December 18, a site visit to the northern shoreline areas 
of North Topsail Beach was conducted. 
 
2.0 Scope of Effort 
 
This review is limited to the design and expected physical performance of the project as 
designed. The Scope of Effort, which did not include consideration of the economics, is 
provided below. 
 
“Read and critically analyze the Draft Environmental Impact Statement (DEIS),  
of the Beach Nourishment project proposed by Coastal Planning & Engineering (CP&E) 
of Wilmington, North Carolina, with emphasis on the Engineering Section B.  Discuss 
the alternative channel suggested by Dr. Duncan Heron of the Beach Erosion Study Team 
(BEST) of North Topsail Beach, N.C.  Write a report on my findings and conclusions, 
including: 

 
• Assessment of the “reasonableness” of the project (is it a good design, is it 

probable that it will work, how often is renourishment likely to be needed?) 
 

• Work with Dr. Duncan Heron on the appropriateness of the large channel 
proposed to be constructed at the New River Inlet vs. the alternative smaller 
channel suggested by Dr. Heron. 
 

• Suggestions concerning what I consider “critical success factors” that are key to 
the success or failure of such projects.” 

 
3.0 Known Performance Characteristics of Beach Nourishment Projects 
 
It may be helpful, as background material, to discuss knowledge gained by the coastal 
engineering and science communities regarding beach nourishment projects over the past 
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30 or 40 years during which this engineering approach has been applied over fairly large 
scales. The following paragraphs discuss seven beach nourishment performance 
characteristics that are generally relevant to the North Topsail Beach project. Some of 
these are covered in the CPE design document. 
 
3.1 Good Quality Sand Remains in the Nearshore Zone 
 
Good quality sand placed as beach nourishment remains in the nearshore system. For 
some early projects, there was concern that the project would “wash away in the first 
good storm.”. On the contrary, if the sand is compatible with (similar to) the natural sand, 
it will behave as the natural sand behaves, moving offshore during winter and abnormal 
storm conditions and returning to widen the dry beach during normal weather conditions. 
The sand will tend to spread out along the beach due to the “bump” that it forms in the 
beach planform, see Figure 1(a). 
 
3.2 Role of Project Length on Performance 
 
Long projects perform better than short projects. Projects shorter than one mile or so in 
length usually diminish rapidly due to the “spreading out” to the adjacent beaches as 
noted above. This sand is not lost, but remains on the adjacent beaches if inlets are not 
present. This is especially the case in locations where the background erosion rates are 
small. With the exception of the beaches in close proximity to New River Inlet, the 
background rates along North Topsail Beach are on the order of 2 to 3 feet per year 
which are considered moderate. The substantial length of the planned project will be 
beneficial to its longevity. 
 
3.3 Beach Profile Adjustment 
 
Nourishment sand is generally placed at a slope that is steeper than the natural slope. 
During the first few years, the profile will gradually adjust with more sand moving 
seaward to form a natural profile. This will be accompanied, of course, by a narrowing of 
the beach until a natural profile is reached. In Florida, this adjustment period usually 
requires several years, but is shortened if the wave characteristics during the first few 
years are more energetic than normal. Figure 1 (b) illustrates this profile adjustment 
process. 
 
3.4 Wide Beaches are Effective Wave Energy Absorbers 
 
Every grain of sand placed as beach nourishment will provide a degree of storm 
protection for the residences and infrastructure located landward of the nourished beach. 
In fact, the more sand the better. A wide beach is a very effective energy absorber 
causing waves to break farther seaward and dissipating their energy on the wide beach 
reducing their impacts on the structures farther landward. A number of post-storm 
studies, including some in North Carolina, have documented this beneficial effect of wide 
beaches. One measure of the volume of sand that is placed on the beach is what is called 
“volume density”, which is the number of cubic yards of sand placed per unit length of  
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Figure 1. Plan View and Cross-section of a Beach Nourishment Project Showing 
Spreading Out “Losses” (Panel a) and Profile Adjustment (Panel b).  
 
beach. On the Florida east coast, we try to place approximately 100 cubic yards per foot 
(cy/ft) of beach length. For the first four phases, the planned North Topsail Beach project 
placement density ranges from approximately 27 cy/ft to 138 cy/ft. The smaller volume 
densities are associated with the coarser sands resulting in effectively greater beach 
widths, see Section 3.5 below. 
 
3.5 Effect of Sand Quality (Size) 
 
In design, an attempt is made to locate sand that is as coarse or slightly coarser than the 
native sand in the active nearshore system. This is not always possible. The result of sand 

 3



grain size is that coarser sand will equilibrate to a steeper slope than finer sands resulting 
in greater beach widths per cubic yard placed (Figure 1b).  This feature is utilized by CPE 
in the vicinity of nearshore hardbottom. 
 
3.6 Uncertainty in Project Performance 
 
There is some uncertainty of the overall performance of a beach nourishment project. 
One of the greatest sources of uncertainty is due to our inability to predict the weather. 
As noted, nourished beaches form a bump in the shoreline which the waves tend to 
smooth out (Figure 1a). If there were no waves, the bump would remain forever. Thus, 
the rate at which the sand volume moves from the nourished area to the adjacent beaches 
depends on the wave energy. Projects are usually designed for the average wave energy. 
 
3.7 Overall Statement Regarding North Topsail Beach Nourishment Project 
 
With respect to the North Topsail Beach nourishment project, my assessment is that the 
greatest uncertainties lie in the effectiveness of the New River Inlet channel realignment 
component in stemming the erosion along the north end of North Topsail Beach rather 
than the performance of the beach nourishment component due, in part, to the few 
designs that have applied this approach to inlet and adjacent shoreline management.  
 
4.0 The Area of Interest and Erosion Problem 
 
4.1 Area of Interest 
 
The area of interest includes the 11.1 mile Atlantic Ocean shoreline of the Town of North 
Topsail Beach (NTB). The northern 7.25 miles of this shoreline is mostly within the 
Coastal Barrier Resources Act (CBRA), an act which had the intention to exclude the 
area from some Federal economic assistance programs including flood insurance, etc. 
Presumably, this also prohibits Federal assistance for beach stabilization projects. The 
southern 3.85 miles of NTB is not within a CBRA zone and is being studied by the U. S. 
Army Corps of Engineers to determine whether Federal participation in this segment is 
economically justified. 
 
4.2 Erosion Problem 
 
Although the shoreline of NTB is predominantly erosional, the average erosion rates are 
reasonably small along much of the shoreline. However, in recent years, the erosion rates 
along some of the island have increased, apparently due to changes in the alignment of 
New River Inlet. Figure 2 herein from the CPE report shows the shoreline change rates 
over the two time periods: 1963 to 1983 and 1983 to 2003. On an overall basis, the 
average shoreline change rates for the entire shoreline for the two different time periods 
are as shown in Table 1. It is seen that during the 20 year period 1963 to 1983, the 
average erosion rate was 1.46 ft/yr and during the 19 year period 1983 to 2002, the 
average erosion rate was 3.53 ft/year. However, it is noted that 37% of the change for the 
two periods occurred outside of the most northern (inlet) area in Figure 2 herein (Figure 
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10 from CPE report). For the entire 39 year period, the average erosion rate was 2.47 feet 
per year. It is possible that some of the difference in shoreline change rates for the two 
time periods is due to recovery following the extreme 1962 storm biasing the first period 
to less erosion. If that is the case, the second time period would be more appropriate as a 
long-term average for areas outside the influence of the inlet. 

 

 
 
Figure 2.  North Topsail Beach Historical Shoreline Change Rates: 1963 to 1983 and 
1983 to 2002. (Figure 10 From CPE Report). 
 

Table 1 
 

Average Shoreline Change Rates Along Entire Shoreline Length of  
The Town of North Topsail Beach 

 
Period Average Shoreline Change Rate (ft/yr) 

1963 to 1983 - 1.46 
1983 to 2002 - 3.53 

 
Figure 3 (Figure 45 from the CPE report) shows the deviation of the alignment of New 
River Inlet from shore normal over the period 1962 to 2003. Inspection of Figures 2 and 
3 demonstrates the effect of the alignment of the New River Inlet channel on the 
shoreline near the north end of NTB. During the first period, the channel alignment was 
oriented next to the north shore of NTB. This was a period of stability and indeed growth 
of the outer north shore (inlet affected) of NTB (approximately Stations 1140+00 to 
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1170+00, Figure 2). During the second period (1983 to 2002), the channel was directed 
towards the north east and the outer shoreline of NTB eroded. The mechanisms identified 
for this interaction are threefold: (1) The sheltering provided by the Ebb Tidal Shoal 
when the channel is oriented toward the north shore of NTB, (2) The sand sediment 
pathway from the Ebb Tidal Shoal to shore tends to retain northward directed sand 
transport that would otherwise be carried into New River Inlet, and (3) Wave refraction 
tends to transport sand from the area immediately to the south toward the inlet. The first 
two mechanisms would prevent sand loss into the inlet whereas the last would result in a 
redistribution of sand on the beach.  

 
Figure 3. Alignment of the Seaward Terminus of New River Inlet Relative to Shore 
Normal of 150o. (Figure 45 From CPE Report). 
 
The role of New River Inlet on the erosional processes on the outer shoreline of NTB has 
resulted in a design that includes beach nourishment and inlet management (realignment) 
components as described below. 
 
5.0 Brief Project Description 
 
As noted, the project recommended by CPE consists of a beach nourishment component 
and an inlet management component. These two components are coupled with the sand 
excavated from the channel as part of the inlet management component serving as one of 
the two sources for beach nourishment. 
 
5.1 Beach Nourishment Component 
 
The recommended project will be constructed in five phases over a period of 10 years 
with two years between one phase and the succeeding phase. Table 2 summarizes the 
characteristics of the five phases.  
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Table 2 
 

Characteristics of Proposed Project Over First 10 Years 
 

Phase Timing Stations Length 
(feet) 

Amount and 
Source of 
Material 

Volume Density1  
(cy/ft) 

Approximate
Berm 

Width2 (ft) 

 
Renourishment 

I Nov. 2009 to 
Mar. 2010 

1040+00 to 
1160+00 

12,000 635,800 cy  
Dredged From 

Inlet 

 
27 to 60 

 
97 to 108 

To be considered in 
conjunction with Phase III 

and possibly Phase V 
II Nov. 2011 to 

Mar. 2012 
968+80 to 
1040+00  

7,120 788,600 cy, 
Offshore 

Borrow Area 
(B/A) 

 
42 to 155 

92 To be considered in 
conjunction with Phase IV 

and possibly Phase V 

III Nov. 2013 to 
Mar. 2014 

785+00 to 
900+00 

11,500 627,000 cy, 
Offshore B/A or 

Inlet 

21 to 85 
 

62 to 65 To be considered in 
conjunction with Phase V 

IV Nov. 2015 to 
Mar. 2016 

900+00 to 
968+80 

6,880 589,300 cy, 
Offshore B/A 

113 to 138 
 

71 To be considered in 
conjunction with Phase V 

V Nov. 2017 to 
Mar. 2018 

581+80 to 
785+00 

20,320 512,400 cy, 
Offshore B/A 
+ 627,000 cy 

Inlet 

25.2 
 

24  

                                                 
1 Table 18, Page 116 of CPE Report. 
2 Table 17, Page 112 of CPE Report. 
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5.2 Inlet Management Component 
 
The inlet management component includes realigning the seaward component of New 
River Inlet such that the channel is oriented similar to its alignment during the period of 
stability of North Topsail Beach as has been shown in Figure 2. Figure 4 presents the 
planned location of the channel. The channel will be 500 feet wide and 18 feet deep 
relative to NAVD.  
 

 
Figure 4. Planned Location of Realigned Channel. (Figure 56 of CPE Report). 
 
The planned project dimensions would yield 627,000 cy based on a 2003 survey 
conducted by CPE. Channel widths of 300 feet and 400 feet were also examined by CPE 
and it was found that the associated dredging volumes would be 413,800 cy and 527,600 
cy, respectively.  
 
Dr. Duncan Heron of Duke University has proposed an “Alternate Plan” in which the 
recommended channel width would be 200 ft constructed along a similar alignment to 
that of CPE.  Dr. Heron’s Alternate Plan does not recommend using the sand excavated 
from the channel for beach nourishment although he recognizes that this sand could be 
used for nourishment.  
 
6.0 Project Evaluation 
 
6.1 General 
 
Capabilities in predicting the performance of beach nourishment projects constructed on 
a long beach, uninterrupted by inlets, are fairly well established. In this most simple case, 
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probably the greatest uncertainty is due to the variability of future storms. In the case of 
North Topsail Beach, the proximity of the inlet adds considerable uncertainty.  Under 
natural conditions, inlets tend to migrate in the downdrift direction and for those that do 
not migrate, the adjacent shorelines tend to fluctuate in response to the variability in the 
highly complex ebb tidal shoal system. Thus, in their natural state, shorelines adjacent to 
inlets are areas of substantial fluctuations. 
 
In comparison to beach nourishment, the management of inlets through non-structural 
means as planned here is a much less well understood field. For this reason, considerable 
effort was directed herein to examination of the inlet management component of the 
design. 
 
Of the seven alternatives discussed in the CPE report, Alternative 3 was selected for 
detailed analysis. This alternative incorporates a 14 foot Dune Plan in the Northern and 
Central sections (7.25 miles total), an Interim Beach Fill in the Southern Section (3.85 
miles), and an Inlet Management Plan. 
 
6.2 Beach Nourishment Component of Design 
 
6.2.1 General Comments 
 
The beach nourishment component of the project design has been summarized briefly in 
Section 5.1 of this report. In the following, various aspects of the design are addressed; 
however, first, it is appropriate to note that: (1) I generally agree with the overall beach 
nourishment component of the design, and (2) In Appendix A, I have applied a numerical 
model that I have developed and applied to prediction of the performance of a number of 
beach nourishment projects in Florida and elsewhere. This model is very approximate in 
its representation of New River Inlet, wave conditions and background erosion, but does 
provide insight into the anticipated performance. The model accounts for background 
erosion and allows construction of the different phases at the times designated in the CPE 
report. Renourishments were not represented. Appendix A presents the predicted volume 
remaining for various years during the initial construction. As an overall comment, after 
10 years, more than 1 million yards of nourishment sand were present relative to 
conditions at the beginning of the project. Accounting for the background erosion rate 
considered, 2.8 million yards of the 3.2 million yards placed during the five phases 
remained within the Town limits after 10 years. The area south of the southerly limits of 
North Topsail Beach (Surfside) will benefit some by the spreading “losses” from the 
North Topsail Beach nourishment project. The greatest uncertainty in applying this model 
has been in the representation of the effect of New River Inlet as described in greater 
detail in Appendix A. 
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6.2.2 Detailed Comments 
 
6.2.2.1 Background Erosion 
 
As noted previously, CPE presented background erosion for the periods 1963 to 1983 and 
1983 to 2002. In applying background erosion, for each location, CPE used the larger of 
the two values presented in Figure 2 herein. Thus, overall the treatment of background 
erosion would be conservative, that is would tend to underpredict the performance of the 
beach nourishment project. 
 
6.2.2.2 Nourished Equilibrium Beach Profiles 
 
In their treatment of nourished equilibrium beach profiles, CPE applied up to date 
methodology recommended by the U. S. Army Corps of Engineers in their latest design 
document (Coastal Engineering Manual). My only caveat is that I have found that the use 
of a single sediment size in design tends to accentuate the effects of differences between 
the native and nourishment sediment sizes on the equilibrium beach profiles. However, 
this is not a major effect. 
 
6.2.2.3 Total Berm Width 
 
The CPE design considers the initial berm width as two components: (1) Design berm 
width, and (2) Advance berm width3. Beach renourishment is considered appropriate 
when the advance berm width has eroded away leaving, as a minimum, the design berm 
width as protection. Although the life of the advance berm width does not account for the 
“spreading out” (Figure 1a) of sediment to adjacent beaches, with the long nourishment 
sub-projects in the sequenced phases considered here, this is a minor effect.  
 
6.2.2.4 Profile Equilibration Time 
 
As noted, the nourishment profiles will be constructed steeper than after final 
equilibration which may require several years to complete. Thus, initially the berm width 
will be wider than the width estimated. As noted previously, in Florida projects, we have 
found that the equilibration will require about 2 to 3 years depending on the wave 
activity. 
 
6.2.2.5 Effect of Proximity to New River Inlet 
 
The design recognizes that early in Phase I of the overall project, prior to the inlet 
adjusting to realignment, the beaches in the vicinity of the north end of the project will be 
subject to additional erosion pressures. This is discussed in greater detail in the following 
section. 
 
 

                                                 
3 See Table 17 of the CPE report, Page 112. 
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6.3 Inlet Management Component of Design 
 
6.3.1 General Comments 
 
As noted previously, the inlet design component has less precedent than the beach 
nourishment component and thus, in my view, has more uncertainty associated with the 
performance predictions. The Bogue Inlet realignment is the only other case of which I 
am aware where such a design has been carried out and the issues there were different 
than at New River Inlet. The following paragraphs discuss several aspects of this design 
component. 
 
6.3.2 Detailed Comments 
 
6.3.2.1 Origin of Sand Reaching North Topsail Beach 
 
There are two possible origins of sand reaching NTB: (1) A continuation of the net 
longshore sediment transport from Onslow Beach along the ebb tidal shoal, and (2) 
Erosion of the north shoreline of NTB.  
 
The south shoreline of New River Inlet has eroded substantially since 1962. Figure 5 
compares the 1962 and 2003 shorelines. Based on this figure, the south shoreline of New 
River Inlet has changed from a more or less straight alignment to more of a meander 
shoreline with an indentation north of the inlet mouth. This indentation is a result of the 
growth of Onslow Beach to the south and pressing on the north end of NTB. The erosion 
from 1962 to 2003 amounts to approximately 3.4 million square feet. Considering, for 
purposes of approximation, the active depth to be 15 feet and the material to be sand, this 
amounts to approximately 2 million cubic yards. It is reasonable to assume that a 
substantial portion of this eroded sand was transported to the outer shoreline of North 
Topsail Beach.   
 
6.3.2.2 Modes of Sand Bypassing At An Inlet 
 
In general, there are two transport modes by which sediment is bypassed naturally around 
an inlet: (1) Bar bypassing, and (2) Channel bypassing. 
 
Bar bypassing is over the shallow outer bar. This bar has been referred to as a “sand 
bridge” and when the bar is dredged to a form a deeper channel, nature responds by 
depositing sand in the deeper channel to reform a sand bridge. 
 
Channel bypassing occurs by sand particles flowing in and out of an inlet with each flood 
and ebb tide, “shoelacing” their way toward the downdrift shoreline with each tidal cycle. 
As discussed in greater detail later, the deepened channel will reduce substantially the 
natural bar bypassing. 
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Figure 5. Comparison of 1962 (Black Solid Lines) and 2003 (Green Solid Lines) 
Shorelines of New River Inlet. Dashed Lines Represent Shoals. 
 
6.3.2.3 Correlation of Inlet Orientation and Shoreline Accretion 
 
The CPE report documented that the orientation of New Inlet River and the periods of 
time when the northern end of North Topsail Island was undergoing accretion were 
correlated, see Figures 3 and 6 of the present report. Figure 3 herein shows that the 
channel alignment was rotated clockwise from approximately 1962 to 1984 and Figure 6 
herein shows that the shoreline within approximately 15,000 feet of the inlet was 
accreting over the same approximate time period. As discussed earlier, the interpretation 
of this correlation is that when the inlet is oriented toward the south, the associated ebb 
tidal shoal provides: (1) Wave sheltering to the northern end of NTB, (2) Wave refraction 
around the ETS tends to transport sand to this area, and (3) The ETS tends to transport 
sand directly to the adjacent beach.  
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Figure 6. Cumulative Shoreline Changes Near the North End of North Topsail Beach and 
the South End of Onslow Beach. (Figure 37 of CPE Report, Page 49). 
 
6.3.2.4 Correlation of Inlet Orientation and Migration of the New River Inlet 
Channel Towards North Topsail Beach 
 
A second correlation is the movement of the New River Inlet shorelines toward NTB 
(Figure 42 of the CPE report and Figure 7 herein) during the period that the inlet was 
oriented toward NTB (1962 to 1984, Figure 45 of the CPE report and Figure 3 herein). 
This movement and associated erosion of the inlet shoreline of NTB surely “generated” 
some of the sand that resulted in the accretion of the northern end of NTB. The question 
generated by this correlation is whether, the accretion during the time of southward 
channel alignment and the erosion of the north end of North Topsail Beach are related 
and if the channel is realigned, the erosion of the north end will reoccur. 
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Figure 7. Cumulative Movement of North and South Shores of North Topsail Beach 
From 1962 to 2003. Figure 42, Page 53 of CPE Report. 
 
6.3.2.5 Possibility of Realigned Inlet Drawing Sand Into Channel From NTB and/or 
Interrupting Sand Transport From the North 
 
Figure 56 of the CPE report (Figure 4 herein) shows the recommended location of the 
realigned inlet on a 2005 aerial photograph. Recognizing that the 2005 photograph may 
not provide an up to date representation of the NTB shoreline, it appears that the 
proximity of the deepened channel at the location indicated may tend to draw sand into 
the inlet from the north end of NTB. This issue was recognized in the CPE report and a 
total additional sand placement of 109,080 cy is planned in Phase I over the northern 
8,000 feet of the North Section adjacent to the inlet (between Stations 1080+00 and 
1160+00, Table 18, Page 116 of the CPE Report). Additionally, a discussion is provided 
in the CPE report of the possible need to double this quantity to account for early inlet 
effects. The time for recovery of the inlet ebb tidal shoal such that the anticipated 
beneficial shoreline effects would be realized is addressed as (Page 86): “…Predictions of 
the actual time for the shoreline between Stations 1140+00 and 1160+00 to respond to 
the new channel cannot be made with a high degree of certainty; however, significant 
accretion should occur within 5 years with full recovery occurring within 15 years 
following the channel relocation.” 
 
There is also the question of whether the net longshore transport from Onslow Beach will 
be interrupted by the deeper channel shown in Figure 4, herein. The pre-project sediment 
budget (Figure 53, Page 68 of CPE Report) indicates that an average 411,000 cy moves 
across New River Inlet to North Topsail Beach whereas the post-project sediment budget 
(Figure 87, Page 152 of CPE Report) indicates that this quantity is reduced to 360,000 cy 
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annually, a decrease of 51,000 cy/year. Referring to Figure 4 herein, it appears that the 
channel could trap a greater percentage of the net longshore sediment transport than 
indicated in the post-project sediment budget. 
 
6.3.2.6 Consideration of the 200 ft Width Channel Alternative 
 
As noted earlier in this report, Dr. Duncan Heron has recommended an alternative 
consisting of relocation of New River Inlet with a width of 200 feet rather than the 500 ft 
width recommended in the CPE report. I have considered this alternate width and support 
the 500 ft width alternative primarily for the following two reasons: (1) The 500 ft width 
alternative will not require redredging as often as the 200 ft width due to the greater 
storage capacity of the 500 ft channel. The mobilization/demobilization costs of ocean 
certified dredges are usually more than $ 1 million. If it were possible to accomplish the 
realignment objectives with a dredge not certified for ocean conditions, the results could 
be different, and (2) The 500 ft width alternative will have a better chance of “capturing” 
the main flow of the inlet and thus maintaining the constructed channel alignment. 
 
7.0 Adaptive Design 
 
Although not elaborated on in the CPE report, my discussions with them and 
observations of their project designs elsewhere certainly support their intentions to apply 
adaptive design and management principles and considerations in Phases II, III, IV and V 
and subsequent phases. Adaptive design (or management) is one in which the information 
from the early phases of a construction project and forms the basis to make appropriate 
changes in the subsequent phases. In the case of North Topsail Beach, the results of each 
previous phase will be applied to the design of the subsequent phases. It is anticipated 
that the changes would be more in the form of “fine tuning” rather than major changes.  
 
8.0 Summary, Recommendations and Critical Success Factors 
 
8.1 General  
 

• The North Topsail Beach Nourishment and Inlet Realignment design report is 
well-written and complete providing a well documented basis for conducting this 
review. 

• This project consists of a nourishment component and an inlet realignment 
component. The sand dredged in the inlet realignment component will be used in 
the nourishment component. 

• The coastal engineering experience and design understanding for the nourishment 
element is more mature than for the inlet realignment component. In part, because 
of this reason, the nourishment and inlet realignment components are discussed 
separately below. 

• North Topsail Beach is in need of nourishment and while the erosion rates are 
considerable, they are certainly not unmanageable. 
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• The CPE report applies state of coastal engineering knowledge in both the beach 
nourishment design and inlet management components. 

 
8.2 Beach Nourishment Component 
 
• The nourishment component consists of five phases with each subsequent phase 

occurring two years after the previous phase; the complete project would require 
ten years with renourishment of some of the earlier phases and two inlet 
realignment events occurring within the ten year period. The phasing is based on 
the anticipated available funding. Recognizing that the monitoring results of the 
earlier phases will be applied in an adaptive design manner to “fine tune” the 
designs of the following phases, I fully concur with the design rationale and 
performance predictions of the beach nourishment component. 

 
8.3 Inlet Realignment Component 

 
• As noted, the inlet realignment component has less design and construction 

precedent than the beach nourishment component and thus more uncertainties 
exist. My three main concerns are expressed below. 

• The primary design rationale for the realignment of New River Inlet is a 
correlation between the inlet mouth and the period of time for which the north end 
of North Topsail Beach was stable (1962 to 1984). However, this was also a 
period when the inlet shoreline migrated toward North Topsail Beach.  

• The proximity of the New River Inlet mouth alignment may induce cross-shore 
sediment transport from North Topsail Beach causing erosion of its northern end. 
The design appropriately recognizes that some erosion may occur and has planned 
the placement of an extra volume of sand near the northern end of North Topsail 
Beach in Phase I to “buffer” any erosion during the equilibration time estimated 
to require 5 to 15 years.  

• The deepened channel will certainly trap a portion of the net longshore sediment 
transport which would otherwise reach North Topsail Beach. The post-project has 
recognized this through a reduction of this transport by some 50,000 cy/year; 
however, I believe this transport interruption could be considerably larger during 
the early years after channel realignment and deepening. 

 
8.4 Overall Recommendations 

 
• I support the overall design with the understanding that the performance of the 

inlet component is more uncertain than the beach nourishment component. The 
monitoring results will be invaluable in interpreting the Project performance and 
in fine tuning, as appropriate, the subsequent phases.  

• To some degree, the performance of the inlet component of the project should be 
regarded as an experiment, the results of which will serve in the fine tuning of 
subsequent phases of the project. 
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8.5 Critical Success Factors 
 

• The two “Critical Success Factors” listed below can be evaluated through analysis 
of the monitoring data.  

• The variation of the general beach width or volume remaining versus time. After 
profile equilibration, the beach width should be generally consistent with the 
predictions in the CPE report. An alternate to the beach width as a factor is 
volume remaining in the nearshore system; however, I recommend beach width as 
the primary measure and volume as a secondary measure. Volume remaining 
would be more appropriate if the monitoring followed unusually stormy 
conditions such that sand had been transported offshore resulting in a narrowing 
of the average beach. Judgment of this success factor should recognize the 
average background erosion rates of 2 to 3 feet per year. 

• Beach conditions near New River Inlet. The primary purpose of realigning New 
River Inlet is to provide “natural beach nourishment” to the north end of North 
Topsail Beach. The beach width and volume conditions within the northern 8,000 
feet of North Topsail Beach should be evaluated much in the same way as the 
“Critical Success Factor” above, that is for beach width and volume retained in 
the system within 8,000 feet or so relative to the predictions in the CPE report. 
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___________________________ 
Robert G. Dean 
Consultant in Coastal 
and Ocean Engineering 
January 19, 2009 
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APPENDIX A 
 

APPROXIMATE NUMERICAL MODELING 
 



A.1 Introduction 
 
This appendix presents the results of an application of a numerical modeling of beach 
nourishment. The conditions selected are not intended to represent North Topsail Beach 
nourishment accurately, but to demonstrate some expected general characteristics of the 
evolution of the project under approximate (simplified) conditions as described below.  
 
A.2 Conditions and Limitations of Modeling 
 
The timing and volumes of the nourishment proposed by CPE were represented in the 
application. A uniform background erosion of 3 feet per year was represented and a wave 
height and period of 2.0 and 7.0 seconds, respectively were considered for this modeling.  
The renourishments considered in conjunction with the later phases were not represented. 
 
A.3 Modeling Results 
 
Results of this application are presented in Figure A.1. Note that the conditions at New 
River Inlet are very approximate and probably do not represent the actual conditions 
appropriately. No attempt was made to represent the beneficial nor potentially 
detrimental effects of the inlet. Rather, the shoreline adjacent to the inlet was considered 
to recede at the background rate. However, the characteristics at considerable distances 
from the inlet presented in this appendix should be reasonably valid. Overall, at the end 
of the 10th year (not shown here), more than 1 million cubic yards were present relative to 
the beginning of the project. If no sand had been placed, the background rate considered 
would have reduced the volume by some 1.77 million cubic yards. Thus, the overall 
benefit in terms of additional volume within the Town’s confines is 2.8 million cubic 
yards or some 88% of the sand placed.   
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Figure A.1 Calculated Volumes Remaining at the Beginning of the First, Third, Fifth, 
Seventh and Ninth Years. Background Erosion = 3.0 Feet Per Year. 
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