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Village of Bald Head Island, N.C. 
Terminal Groin Project 
Inlet Management Plan 

Oak Island Monitoring – Year 1 
November 2018 – November 2019 

 

 

PURPOSE 

 On October 21, 2014 the Village of Bald Head Island (VBHI) was granted DCM Permit 

No. 91-14 authorizing the construction of a terminal groin located at the westernmost end of 

South Beach.  The companion federal Permit was No. SAW-2012-00040.  Referenced within 

both Permits was an Inlet Management Plan which addressed certain requirements of SB110 (as 

subsequently amended by SB151) codifying both monitoring and mitigation precepts required 

for terminal groin construction in the State of N.C. 

 

 Specific to this monitoring report of findings was the permit requirement that if the VBHI 

elected to redredge a borrow site previously developed within Jay Bird Shoals – and if the 

volume dredged exceeded 250,000 cy – then the VBHI would be required to monitor a section of 

shoreline on the eastern end of Oak Island between survey baseline Sta. 120 and Sta. 20 (see 

Figure 1).  The latter Figure presents three periods of shoreline photography acquired by the 

VBHI for this Year 1 Monitoring Report. 

 

 The purpose of such Oak Island monitoring was intended to ensure no adverse impact via 

dredge project related erosion therealong and to address the need for mitigation – if said erosion 

(documented to be caused by the Village dredge project) exceeded certain historical limits.  The 

duration of the effective beach monitoring program was to be up to 9 years.  If pre-determined 

erosion triggers were documented to have been exceeded, then a three party Technical Advisory 

Committee (TAC) was to determine the cause and subsequently whether or not mitigation was, 

or was not required – due to the VBHI project.  The full details of the original Permit No 91-14 

Inlet Management Plan are included as Appendix A to this report. 
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 Subsequent to acceptance of Permits for terminal groin construction by the VBHI– and 

the associated Conditions for monitoring and mitigation – the coastal engineering consultant to 

the Town of Caswell Beach forwarded a letter to the Wilmington District, USACOE indicating 

that the dredging of Jay Bird Shoals borrow site by the VBHI should not negatively impact the 

Oak Island shoreline.  That conclusion was based upon two detailed numerical modeling studies 

prepared for the VBHI which predicted no project impacts associated with excavation of the Jay 

Bird Shoals borrow site if dredged to its maximum permitted limits. Moreover, the consultant 

likewise opined that an area of erosion which appeared after the last 2000 federal channel 

deepening project by the USACOE did not appear to be related to the 2009/10 dredging of Jay 

Bird Shoals borrow site by the Village.  Such a finding had likewise been rendered by the 

Consultant to BHI – prior to issuance of the terminal groin permits.  None-the-less, the 

consultant to Caswell Beach recommended that shoreline monitoring along the subject area of 

Oak Island should “continue for some reasonable period of time that would clearly demonstrate 

no shoreline impacts associated with any proposed redredging” of Jay Bird Shoals which 

exceeds 250,000 cy.  Subsequent informal discussions between the coastal engineering 

consultants to the Town and the Village have indicated that a reasonable period of time may be 

1-2 years.  

 

 In January through March 2019, the VBHI initiated a 1.1 Mcy beach restoration project 

which utilized the original Jay Bird Shoals borrow site at the request of the USF&WS.  As a 

result, the 250,000 cy “trigger” made a part of the Terminal Groin Permit terms was exceeded 

and thus shoreline monitoring of the east end of Oak Island was required.  To that end the first 

monitoring survey was performed in November 2018 in order to document beach conditions 

immediately prior to the VBHI dredging project.  A second survey was performed in May 2019 

at the end of the VBHI beach fill project.  A third survey was performed in November 2019 for 

purpose of the formulation of this initial 1-year Report of Findings. 

 

BACKGROUND CONSIDERATIONS 

 Over the past 12-24 months, there are several significant events which have influenced 

conditions along the Oak Island shoreline which is subject to monitoring by survey for this 

report.  The first event was the disposal of some 1.15M cy of beach quality sand derived from the 
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maintenance of the federal navigation project channel.  That work was performed in May-June 

2018 pursuant to the terms of the Wilmington Harbor Sand Management Plan.  More 

specifically, sand was placed as a “designed” beach fill along segments of shorefront which 

overlap the monitoring area (see Figure 2).  As shown therein, sand fill was placed within a 

portion of the Town of Caswell Beach limits presently subject to monitoring however, the 

majority of the sand was placed farther westward.  Net transport in this area is from west to east.  

No sand was placed however within the boundaries of the Fort Caswell parcel due to an enforced 

prohibition of public access along that section of shorefront closest to the Cape Fear River (Sta 

60 to Sta 05).  The latter lands are owned by the N.C. Baptist Assembly at Fort Caswell.  The 

Corps requires that easements for disposal are provided to the federal government and that the 

public has open access to lands that receive sand from the navigation project. 

 

 Project plans for the 2018 Oak Island beach disposal project portray a hydraulically 

placed fill berm (with end tapers) extending seaward some 125 ft. (on average) at an elevation of 

+6ft NAVD88 – within the area of interest.  The beach foreshore slope extending another 200 ft. 

seaward, mol.  As such fill berms “equilibrate” to a profile self-similar to that which existed prior 

to the sand placement, the effective MHWL recedes relatively rapidly over the next 6-18 months, 

depending upon levels of seasonal wave energy experienced over time.  Such naturally occurring 

“recession” is endemic to the nature of the fill design as well as the sediment quality placed – 

which varies from channel segment to channel segment dredged during each maintenance 

contract.  To that end, it is likewise of significance that two additional disposal events preceded 

the 2018 Oak Island fill project: a) 1.594 Mcy between Nov. 09 and March 2010, and b.) 1.18 

Mcy in 2001. 

 

 Hurricane Florence which occurred in September 2018 had a major adverse influence on 

the Brunswick County shorelines of both Oak Island and Bald Head Island.   To that end post-

storm FEMA Claims for beach and dune erosion were submitted by communities on each island.  

Similarly, but to a much smaller degree Hurricane Dorian in September 2019 brushed the coast 

of North Carolina thereby resulting in varying (but lesser) degrees of shoreline erosion and 

recession.     
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A third ongoing phenomenon causing a localized shoreline instability at the east end of Oak 

Island is the federal navigation project itself.  More specifically, there is a present day erosional 

“hot spot” located in the vicinity of monitoring Sta’s 30 and 40 which prior to the 2000 W.H. 

channel deepening project, had been shown by the Corps to be accretional (see Table 1).  

Beginning in 2000, ten years of shoreline monitoring by the Wilmington District USACOE has 

well documented that that specific section of shorefront has been consistently recessional since 

the construction of the last channel deepening project.  As an example, Figure 3 depicts such an 

erosional condition at that location for Wilmington District monitoring surveys beginning in 

2000 and extending through January 09 - September 10.  More importantly, the District’s 

summary of shoreline change trends for all 10 years of Oak Island monitoring shown by Figure 

3 clearly shows the following trends and the maximum annual recession documented by survey. 

 

TABLE 1 TRENDS   

 Pre-Project Post-Project (10 Yr)  Max Annual Change 
(ft/yr.) 

Profile 35 +29.9 ft/yr -8.8 ft/yr  -90 

Profile 40 +17.2 ft/yr -4.5 ft/yr  -100 

 

Note:  All MHWL “trends” computed by the District are referenced to the date of 

completion of the last Wilmington Harbor Deepening project (i.e. August 2000). 

 

PERMIT TERM COMPLIANCE 

 The terms for shoreline monitoring of the east end of Oak Island – as triggered by the 

VBHI reuse of the Jay Bird Shoal borrow site in early 2019 are codified in the Village of Bald 

Head Island, NC, Terminal Groin Project, Inlet Management Plan dated October 2014 (see 

Appendix A).  As noted previously, the monitoring (requirement for Oak Island) to be 

performed by the VBHI addressed solely the reuse of the Jay Bird Shoal Borrow Site.  That is to 

say, it was unrelated to the construction of the terminal groin itself – but rather the future “source 

of sand” required to maintain the sand fillet updrift of the structure – which in 2019 turned out to 

be Jay Bird Shoals.  Interestingly, the VBHI had proposed to utilize sand excavated from Frying  
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Pan Shoals for purposes of beach maintenance in 2019, but was required by the USF&WS to 

return to the original Jay Bird Shoal borrow site. 

 

 For the record, the majority of the monitoring Conditions and Triggers enumerated in the 

original Inlet Management Plan made a part of DCM Permit No. 91-14 cannot be complied with.  

For example, a trigger for Technical Advisory Committee (TAC) evaluation of monitoring 

findings for any one year involved whether or not “annual computed shoreline recession or 

volume change rates exceeded baseline rates by 25% or more.”  In this regard, the computation 

of meaningful “baseline rates” is not possible.  A summary of related facts affecting this 

conclusion are as follows: 

 

1. Database – The Wilmington District performed monitoring on the east end of Oak Island 

for the period September 2000 – September 2010.  The last District Report of Findings 

(Report No. 8) is dated June 2011.  The VBHI JBS related project monitoring was 

initialized in November 2018 – over 8 years after beach monitoring was terminated on 

Oak Island. 

 

2. Beach Disposal Activities – Between 2000 and the present, three (3) beach disposal 

activities occurred along the east end of Oak Island totaling almost 4.6 Mcy.  As a result, 

all subsequent shoreline change trends – be they volumetric or shoreline changes – have 

been artificially manipulated over time due to beach fill projects.  Each such fill project 

by design increases beach profile volume and extends the MHWL seaward.  The affected 

shoreline segments are then subject to sand volume redistribution and rapid MHWL 

recession due to fill berm “equilibration”.  Any “baseline” values computed by Corps 

monitoring – to be addressed by subsequent VBHI monitoring findings are therefore 

highly biased by episodic beach fill projects. 

 

3. COE Published Trend Values.  The Inlet Management Plan specifically references the 

use of shoreline “trend analysis” computed by the Wilmington District in the evaluation 

of the VBHI’s post dredge monitoring.  Unfortunately, the nature of the trend analyses 
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last published by the District in 2011 (Report No. 8) are to a large degree meaningless for 

the use intended.  To that end, available shoreline change data are limited to shoreline 

change values computed more or less biannually for a 10 year period (2000- 2010). The 

published Sta. by Sta. “trends” computed by the COE are included as Appendix B.  

Analysis of the data (by the District) involved only plotting the cumulative change in 

MHW shoreline and plotting a linear trend line through the data.  The slope of the trend 

line was then ascribed to be the long-term rate of MHW shoreline change.  Inspection of 

the data suggest that the reliance on a linear trend model to compute an annual rate of 

MHWL change does not accurately describe the measured data at each monitoring station 

and was likely selected for the sake of simplicity and not predictive performance, 

accuracy or future use as a “trigger”..   

For example, the MHW shoreline measurements along Profile 20 (see Appendix B) are 

highly variable with consecutive surveys suggesting annualized MHW shoreline change 

rates ranging from a seaward MHW advance of about +100 ft/yr (2005-2006) to a MHW 

recession of over -120 ft/yr (2003-04).  The linear regression model suggests that the 

long-term annual rate of shoreline change is about -2.5 ft/yr (recession), a rate that neither 

describes the final position of the MHW shoreline after 10 years, or the aforementioned 

significant variability in shoreline change throughout the monitoring period.  Based on 

the poorness of fit of the linear model to the measured data, a different statistical method 

should have been employed to describe long-term shoreline trends.  There was no attempt 

to quantify the statistical accuracy of the linear trend line, which by inspection is likely 

extremely low.  Attempts to do so would highlight the fact that the linear trend has a 

tendency towards under-prediction of recession for many consecutive survey periods 

(most of 2000-2006, 60% of the record), further indicating poor statistical relevancy and 

an overall failure of the trend to extract a meaningful signal.  Hence the trends are useless 

with respect to comparisons required by the Inlet Management Plan. 

Finally, as stated above the MHW shoreline data include the effects of beach 

renourishment.  The effects of beach fill are impossible to reliably remove from MHW 

shoreline data, which inherently makes the presented data unreliable for the purpose of 

describing 'natural' shoreline evolution.  At a minimum, one would need to exclude the 
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data for a given period of time during which the fill was equilibrating prior to drawing 

conclusion on non-anthropogenic littoral trends.  Pragmatically this cannot be done.       

OAK ISLAND MONITORING SELECTED PROTOCOL AND FINDINGS 

 A limited number of Oak Island surveys acquired after the completion of the Wilmington 

District 10-Year Monitoring project were located for the period Dec 14 through June 16.  These 

data were provided by GEODYNAMICS and are assumed to have been performed for the 

Wilmington District by that firm.  Table 2 presents the positions of the MHWL for these 

surveys, in addition to the three (3) surveys performed by the VBHI for this Year-1 Report.  The 

Table likewise presents the change (in ft.) between the surveys.  To that end it should be noted 

that a 1.15 Mcy beach fill constructed in May-June, 2018 affected various stations being 

monitored.  Areas directly affected by either the 2018 fill berm, or end of fill tapers are annotated 

within the Table with either an ‘F’ or a ‘T’. 

 

 In addition, comparative plots of the survey profiles for these dates are included as 

Appendix C.  The latter allow for visual interpretation between survey dates beginning in 

December 2014 and ending with conditions in November 2019.  For purposes of this report, 

attention should be given to the post-Jay Bird Shoals excavation period of May – November 

2019.  From these comparative profiles, engineering judgement can be relied upon to evaluate 

the source of changes in profile location or elevation. 

 

 Given that there are no meaningful long term trends discernable from the 2000-2010 

MHW (and volumetric) data, this report will seek to address and compare the more modern data 

noted above – using surveys with comparable end dates in order to minimize seasonal effects in 

MHW location or beach profile volume.  Table 3 presents both MHWL position and MHWL 

position change (ft/yr) between sequential dates.  From the latter tabulation sheet, three (3) 

timeframes have been presented for analysis by this report.  They include the 4-year time period 

Dec. 14 – Nov. 18; the one-year time period Dec. 14 to Dec. 15 and the most recent survey 

period Nov. 18 – Nov. 19, the period of monitoring specifically addressed by this report which 

includes the redredging of the Jay Bird shoal borrow site by the VBHI. 
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(1) (1)
Dec‐14 Jul‐15 Dec‐15 Jun‐16 Nov‐18 May‐19 Nov‐19

20+00 525.3 513.4 521.6 502.3 485.2 489.8 468.2
25+00 1515.6 1548.1 1574.7 1582.0 1586.7 1670.5 1642.1
30+00 1620.2 1581.3 1612.9 1601.2 1506.6 1461.4 1496.9
35+00 1418.5 1428.1 1371.6 1371.6 1209.3 1236.3 1204.8
40+00 1068.4 1024.7 1006.9 980.9 930.5 889.2 896.9
45+00 612.9 606.4 577.9 554.8 492.7 559.9 516.9
50+01 526.3 532.2 511.5 514.2 492.3 550.7 536.3
55+01 499.6 515.6 507.0 538.0 539.2 531.5 531.3

T 60+01 504.4 487.4 469.3 488.6 528.4 508.9 523.2
F 65+01 482.0 436.3 457.0 437.2 508.6 480.4 493.2
F 70+00 449.2 408.6 413.3 407.6 493.5 431.9 451.5
T 75+01 429.9 410.0 416.5 404.6 504.0 446.7 465.3

80+01 427.1 393.8 411.3 394.9 507.4 446.5 471.0
T 85+02 457.0 429.4 428.8 430.8 508.7 462.2 482.8
F 90+02 479.7 484.5 464.5 457.2 514.1 487.4 495.3
F 95+02 489.2 480.4 466.1 489.4 498.4 502.7 510.4
F 100+02 516.7 528.5 495.1 540.3 507.0 535.3 527.8
F 105+02 533.9 528.9 513.5 539.3 535.4 544.2 544.8
F 109+50 535.5 543.7 519.3 536.2 537.6 551.7 566.4
F 115+03 574.9 592.4 576.9 578.5 600.6 607.9 621.9
F 120+03 596.0 608.6 595.7 604.8 628.5 623.5 640.5

Dec‐14 Jul‐15 Dec‐15 Jun‐16 Nov‐18 May‐19 Nov‐18
Jul‐15 Dec‐15 Jun‐16 Nov‐18 May‐19 Nov‐19 Nov‐19

20+00 ‐11.8 8.1 ‐19.2 ‐17.1 4.5 ‐21.6 ‐17.1
25+00 32.5 26.6 7.2 4.7 83.8 ‐28.4 55.5
30+00 ‐38.9 31.6 ‐11.7 ‐94.6 ‐45.2 35.4 ‐9.8
35+00 9.6 ‐56.5 0.0 ‐162.3 27.0 ‐31.5 ‐4.5
40+00 ‐43.6 ‐17.9 ‐26.0 ‐50.4 ‐41.3 7.8 ‐33.6
45+00 ‐6.5 ‐28.5 ‐23.1 ‐62.1 67.2 ‐43.0 24.2
50+01 5.9 ‐20.7 2.7 ‐21.9 58.4 ‐14.4 44.0
55+01 16.0 ‐8.6 31.0 1.2 ‐7.7 ‐0.2 ‐7.9

T 60+01 ‐17.0 ‐18.1 19.3 39.8 ‐19.5 14.3 ‐5.2
F 65+01 ‐45.7 20.7 ‐19.8 71.4 ‐28.3 12.9 ‐15.4
F 70+00 ‐40.6 4.7 ‐5.7 85.9 ‐61.6 19.6 ‐42.0
T 75+01 ‐19.8 6.5 ‐12.0 99.4 ‐57.3 18.6 ‐38.7

80+01 ‐33.2 17.4 ‐16.4 112.5 ‐60.9 24.5 ‐36.4
T 85+02 ‐27.6 ‐0.7 2.0 77.9 ‐46.6 20.6 ‐25.9
F 90+02 4.8 ‐20.0 ‐7.3 56.9 ‐26.7 7.9 ‐18.8
F 95+02 ‐8.8 ‐14.3 23.3 9.0 4.3 7.7 12.0
F 100+02 11.8 ‐33.4 45.2 ‐33.3 28.3 ‐7.5 20.8
F 105+02 ‐5.0 ‐15.4 25.8 ‐3.9 8.9 0.6 9.4
F 109+50 8.2 ‐24.4 16.9 1.4 14.1 14.7 28.8
F 115+03 17.6 ‐15.5 1.6 22.1 7.3 13.9 21.2
F 120+03 12.5 ‐12.8 9.1 23.6 ‐5.0 17.1 12.1

Station

MHWL Position (+2.51 ft‐NGVD)
Table 2: Oak Island shoreline positions

Station

MHWL Position Change Between Dates (+2.51 ft‐NGVD)

(1) Oak Island Beach Disposal Project (May‐June 2018) @ 1.15 MCY
F ‐ Fill Berm
T ‐ Fill Taper
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Table 3: Oak Island MHWL change rates. 
         

STA 

10 Year Period  4 Year Period  1 Year Period  1 Year Period 
COE Max  Dec. 14  Dec. 14  Nov. 18 

Annual Loss  to Nov. 18  to Dec. 15  to Nov. 19 

(ft/yr)  (ft/yr)  (ft/yr)  (ft/yr) 

   20  ‐120  ‐10.2 ‐3.7  ‐17.1
   25  ‐70  18.1 59.2  55.5
   30  ‐150  ‐29.0 ‐7.3  ‐9.8
   35  ‐90  ‐53.4 ‐46.9  ‐4.5
   40  ‐100  ‐35.2 ‐61.5  ‐33.6
   45  ‐160  ‐30.7 ‐35.0  24.2
   50  ‐120  ‐8.7 ‐14.8  44.0
   55  ‐95  10.1 7.5  ‐7.9
T  60  ‐90  6.1 ‐35.1  ‐5.2
F  65  ‐90  6.8 ‐25.1  ‐15.4
F  70  ‐60  11.3 ‐35.9  ‐42.0
T  75  ‐100  18.9 ‐13.3  ‐38.7
   80  ‐80  20.5 ‐15.8  ‐36.4
T  85  ‐90  13.2 ‐28.3  ‐25.9
F  90  ‐60  8.8 ‐15.3  ‐18.8
F  95  ‐40  2.4 ‐23.1  12.0
F  100  ‐50  ‐2.5 ‐21.7  20.8
F  105  ‐40  0.4 ‐20.4  9.4
F  110  ‐60  0.5 ‐16.2  28.8
F  115  ‐40  6.6 2.1  21.2
F  120  ‐100  8.3 ‐0.3  12.1
         
Notes:       
1  F ‐ Beach Fill Berm; T ‐ Fill Taper; Oak Island Disposal Project (May‐June 2018) @ 1.15 Mcy 
2  Fort Caswell Parcel ‐ STA 20 to STA 60   
3  The post‐channel deepening "hot spot" (since 2000) is located at STA 35+00 and STA 40+00 
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In the analysis of the Table 3 change rates, it is important to consider the beach disposal 

project which occurred throughout a portion of the study area in May– June, 2018.  Such fills are 

typically subject to rapid MHWL changes due to equilibration of the fill berm.  Similarly, one 

should consider the historical “hot spot” in existence since 2000 at/or about Sta. 35 and Sta. 40.  

The only long term CORPS monitoring data included with Table 3 is the first column which 

presents the highest annual loss rate (ft/yr) documented by the Wilmington District Monitoring 

program on a Sta. by Sta. basis.  It is noted that the federal maximum MHWL changes exceed all 

computations for the four year period and the two (2) one year periods of comparison discussed 

herein. 

 

Pursuant to the terms of the Inlet Management Plan, volumetric change computations 

throughout the selected monitoring area have been made for the portion of each beach profile 

above the -2 ft. NGVD contour and above the observed depth of closure.  The latter is derived 

from each ensemble of comparative profiles at a monitoring station since its location varies along 

the island’s shorefront.  Table 4 presents shoreline change volumes for the three time periods 

being analyzed above the -2’ NGVD contour.  Table 5 presents change volumes above the depth 

of closure. 

 

 The original Inlet Management Plan made a part of the terminal groin permit required the 

comparison of volumetric (cy/yr) changes above both the -2 ft NGVD contour and the depth of 

closure along each beach profile.  Table 6 and Table 7 provide those computations for the three 

(3) selected timeframes of analysis discussed above.  Moreover, Table 6 summarizes measured 

rates of change (averaged) for Sta. 20 – Sta. 60 which represents the Fort Caswell parcel (only) 

at the easternmost extent of Oak Island.  Along that section of shorefront the most recent time 

frame (Nov. 18 – Nov. 19) recorded both volumetric accretion and an average progradation of 

the MHWL seaward.  Conversely, the other 1-year and the 4-year period of analyses were 

erosional in their totality.  Similarly, Table 7 presents measured rates of changes averaged for 

the entire section of shoreline subject to monitoring (i.e. Sta. 20 – Sta. 120).  Again, the current 

monitoring year (Nov. 18 – Nov. 19) demonstrated accretional conditions above the depth of 

closure and -2 ft. NGVD contour.  Although the average MHWL location was slightly 

recessional at -1.3 ft/yr, it was still  the lowest  rate computed in  comparison to  the other  two  
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Start End CY CY/Year CY CY/Year CY CY/Year
20+00 25+00 13,300 3,390 3,000 3,000 2,000 2,000
25+00 30+00 ‐2,000 ‐510 1,300 1,300 1,000 1,000
30+00 35+00 ‐29,100 ‐7,420 ‐1,500 ‐1,500 ‐500 ‐500
35+00 40+00 ‐32,700 ‐8,340 ‐4,400 ‐4,400 ‐2,700 ‐2,700
40+00 45+00 ‐22,600 ‐5,760 ‐4,200 ‐4,200 ‐4,400 ‐4,400
45+00 50+01 ‐8,200 ‐2,090 ‐700 ‐700 3,300 3,300
50+01 55+01 ‐6,200 ‐1,580 ‐500 ‐500 3,100 3,100
55+01 60+01 1,600 410 ‐400 ‐400 2,800 2,800

T 60+01 65+01 5,200 1,330 ‐300 ‐300 2,500 2,500
F 65+01 70+00 8,300 2,120 ‐500 ‐500 ‐1,600 ‐1,600
F 70+00 75+01 12,700 3,240 ‐500 ‐500 ‐3,900 ‐3,900
T 75+01 80+01 15,700 4,000 200 200 ‐4,500 ‐4,500

80+01 85+02 13,800 3,520 ‐600 ‐600 ‐3,800 ‐3,800
T 85+02 90+02 9,700 2,470 ‐800 ‐800 ‐1,900 ‐1,900
F 90+02 95+02 5,100 1,300 ‐1,100 ‐1,100 2,100 2,100
F 95+02 100+02 1,100 280 ‐1,300 ‐1,300 5,200 5,200
F 100+02 105+02 2,300 590 ‐100 ‐100 4,400 4,400
F 105+02 109+50 3,500 890 400 400 4,800 4,800
F 109+50 115+03 6,400 1,630 1,000 1,000 7,900 7,900
F 115+03 120+03 7,900 2,020 1,000 1,000 5,700 5,700

5,800 1,490 ‐10,000 ‐10,000 21,500 21,500

Nov‐19

Total

(1) Oak Island Beach Disposal Project (May‐June 2018) @ 1.15 MCY
F ‐ Fill Berm
T ‐ Fill Taper

Table 4: Oak Island shoreline volume changes (above ‐2' NGVD)

Stations

Dec‐14 Dec‐14 Nov‐18
to to to

Nov‐18 Dec‐15
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Start End CY CY/Year CY CY/Year CY CY/Year
20+00 25+00 58,200 14,840 23,500 23,500 ‐11,400 ‐11,400
25+00 30+00 14,000 3,570 6,500 6,500 ‐6,100 ‐6,100
30+00 35+00 ‐39,300 ‐10,020 ‐2,800 ‐2,800 ‐8,900 ‐8,900
35+00 40+00 ‐54,400 ‐13,880 ‐14,900 ‐14,900 ‐10,200 ‐10,200
40+00 45+00 ‐62,100 ‐15,840 ‐22,000 ‐22,000 ‐13,600 ‐13,600
45+00 50+01 ‐40,600 ‐10,360 ‐11,400 ‐11,400 3,000 3,000
50+01 55+01 ‐18,300 ‐4,670 ‐5,400 ‐5,400 5,300 5,300
55+01 60+01 ‐5,100 ‐1,300 ‐3,100 ‐3,100 4,900 4,900

T 60+01 65+01 400 100 ‐1,100 ‐1,100 6,400 6,400
F 65+01 70+00 5,900 1,500 1,500 1,500 500 500
F 70+00 75+01 12,300 3,140 2,000 2,000 ‐1,700 ‐1,700
T 75+01 80+01 16,400 4,180 ‐700 ‐700 ‐900 ‐900

80+01 85+02 11,800 3,010 ‐3,800 ‐3,800 800 800
T 85+02 90+02 9,100 2,320 ‐200 ‐200 1,300 1,300
F 90+02 95+02 4,700 1,200 ‐1,600 ‐1,600 4,300 4,300
F 95+02 100+02 ‐800 ‐200 ‐2,100 ‐2,100 7,000 7,000
F 100+02 105+02 0 0 1,700 1,700 5,400 5,400
F 105+02 109+50 3,400 870 2,600 2,600 6,400 6,400
F 109+50 115+03 10,300 2,630 6,500 6,500 7,800 7,800
F 115+03 120+03 10,900 2,780 5,300 5,300 4,800 4,800

‐63,200 ‐16,130 ‐19,500 ‐19,500 5,100 5,100Total

(1) Oak Island Beach Disposal Project (May‐June 2018) @ 1.15 MCY
F ‐ Fill Berm
T ‐ Fill Taper

Stations

Dec‐14 Dec‐14 Nov‐18
to to to

Nov‐18 Dec‐15 Nov‐19

Table 5: Oak Island shoreline volume changes (above approx. depth of closure)
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TABLE 6 
MEASURED RATE OF CHANGE – STA 20 to STA 60 

    
A. VOLUME CHANGE ABOVE -2 FT NGVD 

 
Four Year 

Dec 14 – Nov 18 
 One Year 

Dec 14 – Dec 15 
 One Year 

Nov 18 – Nov 19 
   

-21,900 cy/yr  -7,400 cy/yr +4,600 cy/yr 
   

    
    

B. VOLUME CHANGE ABOVE DEPTH OF CLOSURE 
    

-29,600 cy/yr  -37,660 cy/yr +37,000 cy/yr 
    
    

C. MHWL CHANGE (AVERAGE FT/YR)
    

-14.8 ft/yr  -17.8 ft/yr +5.1 ft/yr 
  

 

 

TABLE 7 
MEASURED RATE OF CHANGE – STA 20 to STA 120 

    
A. VOLUME CHANGE ABOVE -2 FT NGVD 

 
Four Year 

Dec 14 – Nov 18 
 One Year 

Dec 14 – Dec 15 
 One Year 

Nov 18 – Nov 19 
   

+1,490 cy/yr  -10,000 cy/yr +21,500 cy/yr 
   

    
    

B. VOLUME CHANGE ABOVE DEPTH OF CLOSURE 
    

-16,130 cy/yr  -19,500 cy/yr +5,100 cy/yr 
    
    

C. MHWL CHANGE (AVERAGE FT/YR)
    

-1.8 ft/yr  -17.2 ft/yr -1.3 ft/yr 
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periods of analysis.  As noted above, actual comparative beach profiles from which these data 

are derived are included as Appendix C. 

 

SUMMARY AND FINDINGS  
 Pursuant to the terms of Permit No. 91-14 originally issued for purposes of construction 

of a terminal groin at Bald Head Island, N.C., monitoring of Oak Island by the permittee (Village 

of Bald Head Island) was to occur if the Village redredged in excess of 250,000 cy from a 

borrow site located on Jay Bird Shoals.  In early 2019, the Village excavated some 1.2 Mcy from 

the JBS borrow site thereby triggering the requirement to monitor the easternmost end of Oak 

Island between baseline stations 20 and 120.  This report presents the findings of Year-1 

monitoring over the period November 2018 – November 2019. 

The original precepts for both monitoring and mitigation (if determined to be relevant) 

were codified in an Inlet Management Plan made a part of Permit No. 91-14.  Two events which 

had bearing on the results of the first year of monitoring were the occurrence of H. Florence in 

September 2018 and the completion of a 1.15 Mcy beach disposal project along the Oak Island 

shoreline between the months of May – June 2018.  Similarly, H. Dorian in September 2019 

affected the coastline of North Carolina resulting in varying (but lesser) degrees of shoreline 

erosion and recession in comparison to H. Florence. 

The majority of the Monitoring Conditions and Triggers enumerated in the original Inlet 

Management Plan (see Appendix A), cannot be complied with because they related to baseline 

rates which were to be dictated by certain shoreline trends computed by the Wilmington District 

over 10-years of monitoring.  Unfortunately, the linear trends last published by the District in 

2011 (Report No. 8) were found to be meaningless for the use intended.  That is to say, 

inspection of the data suggested that the reliance on a linear trend model to compute an annual 

rate of MHWL change did not accurately describe the data at each monitoring station.  As an 

example, examination of the trend analyses (see Appendix B) indicates that the linear recession 

model approach for a long-term annual rate of shoreline change does not realistically describe 

the final position of the MHW shoreline after 10-years, or the significant variability in shoreline  
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change documented throughout the monitoring period.  Further complicating this data-base was 

the fact that the federal monitoring program ended in 2010 – approximately 9 years ago. 

Alternately, this report relies on other more modern survey data available for the period 

December 14 – June 16, as well as the surveys acquired for this report (Nov. 18 – Nov. 19).  To 

that end, shoreline recession and volumetric “trends” for three (3) time periods have been 

selected:  The four-year period Dec. 14 – Nov. 18, the one-year period Dec. 14 to Dec. 15 and 

the most recent survey period acquired for this report, i.e. Nov. 18 – Nov. 19.  In addition, 

analyses have been performed for both the entire monitoring shorefront (Sta. 20 – Sta. 120) as 

well as the Fort Caswell parcel (Sta. 20 – Sta. 60).  Those results, as presented by Table 6 and 

Table 7, depict a one-year monitoring period, inclusive of the redredging of the Jay Bird Shoal 

borrow site.  In no event were the MHWL changes or volumetric changes in excess of the two 

(2) historical periods considered.  Volumetric analyses were carried out both above the -2 ft 

contour, as well as above the depth of closure – pursuant to the requirements of the Inlet 

Management Plan.  By virtue of these Year-1 findings it is therefore concluded that the T.A.C. 

does not need to convene pursuant to the terms and conditions associated with DCM Permit No. 

91-14.   
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Figure C-01: Measured beach profiles at baseline Station 020+00, Oak Island, N.C.
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Figure C-02: Measured beach profiles at baseline Station 025+00, Oak Island, N.C.
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Figure C-03: Measured beach profiles at baseline Station 030+00, Oak Island, N.C.
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Figure C-04: Measured beach profiles at baseline Station 035+00, Oak Island, N.C.
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Figure C-05: Measured beach profiles at baseline Station 040+00, Oak Island, N.C.
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Figure C-06: Measured beach profiles at baseline Station 045+00, Oak Island, N.C.
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Figure C-07: Measured beach profiles at baseline Station 050+01, Oak Island, N.C.
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Figure C-08: Measured beach profiles at baseline Station 055+01, Oak Island, N.C.
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Figure C-09: Measured beach profiles at baseline Station 060+01, Oak Island, N.C.
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Figure C-10: Measured beach profiles at baseline Station 065+01, Oak Island, N.C.
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Figure C-11: Measured beach profiles at baseline Station 070+00, Oak Island, N.C.
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Figure C-12: Measured beach profiles at baseline Station 075+01, Oak Island, N.C.
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Figure C-13: Measured beach profiles at baseline Station 080+01, Oak Island, N.C.
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Figure C-14: Measured beach profiles at baseline Station 085+02, Oak Island, N.C.
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Figure C-15: Measured beach profiles at baseline Station 090+02, Oak Island, N.C.
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Figure C-16: Measured beach profiles at baseline Station 095+02, Oak Island, N.C.
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Figure C-17: Measured beach profiles at baseline Station 100+02, Oak Island, N.C.
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Figure C-18: Measured beach profiles at baseline Station 105+02, Oak Island, N.C.
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Figure C-19: Measured beach profiles at baseline Station 109+50, Oak Island, N.C.
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Figure C-20: Measured beach profiles at baseline Station 115+03, Oak Island, N.C.
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Figure C-21: Measured beach profiles at baseline Station 120+03, Oak Island, N.C.
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