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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 
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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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1,000 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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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___________________________ 
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Consultant in Coastal 
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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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