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Fax: (252) 222.5826
grudolph@carteretcountync.gov

CARTERET COUNTY BEACH COMMISSION MEETING
OCTOBER 25, 2021; 2:00 pm
EMERALD ISLE TOWN BOARD ROOM
Remote Access Information (Zoom Meeting):

Video & Integrated Computer Phone:
https://carteretcountync.zoom.us/j/88441960016?pwd=bDNOSzZMQUQ2SVRJeGtuM05XUytSdz09
Meeting ID = 884 4196 0016; Passcode = 145210
Phone Only Access: = 888.788.0099 (Meeting ID = 884 4196 0016; Passcode = 145210)

AGENDA
(1)

Call to Order.

Chairman Normile

(2)

Approval of Minutes.
(Regular Beach Commission Meeting – August 23, 2021)

Chairman Normile

(3)

Room Occupancy Tax (ROT) and “Beach Fund” Update.

Greg “rudi” Rudolph

(4)

Beach Vitex Informational Mini-Forum.

Jarred Driscoll, Dr.
Rob Richardson, and
Dale Suiter

(5)

2020 - 2021 Annual Report:
Bogue Banks Beach & Nearshore Mapping Program.

(6)

Public Comment.

(7)

Other Business.

(8)

Closed Session.
(G.S. 143-318.11.(a)(6) - permitted purpose for discussing personnel)

Chairman Normile

(9)

Next Meeting Date.
(discussion)

Chairman Normile

(10)

Adjourn.

Chairman Normile

Nicole VanderBeke
(Moffatt & Nichol)

d:…/beachcommission/agendas/2021/oct/oct2021agenda
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CARTERET COUNTY BEACH COMMISSION
Agenda Topic Cover Sheet

Approval of Minutes

Regular Beach Commission Meeting – August 23, 2021
Meeting Date: 10/25/2021
Suggested Action:

Topic No. 2

A motion should be entertained to approve the August 23, 2021 meeting minutes
with any recommended changes from the Beach Commission.

Attached for the Beach Commission’s review, comments, and subsequent approval
are the minutes for the Commission’s August 23, 2021 regular meeting.
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CARTERET COUNTY BEACH COMMISSION MEETING
Minutes
*Emerald Isle Board Room*
*Remotely via Carteret County Zoom Account (https://carteretcountync.zoom.us/)*
August 23, 2021, 2 pm
Attendance.
Commission Members Jim Normile (chair), John Brodman (vice-chair), Larry Baldwin (remotely), Larry
Corsello, Jimmy Farrington, Mike Luther, Danny Navey, Tom Rule, Woody Warren, secretary Greg
Rudolph, and the general public. Members Archer and Guthrie were absent.
(1)

Call to Order. – Chairman Normile welcomed everyone in attendance (both live and remotely) and
proceeded to call the meeting to order.

(2)

Approval of Minutes - Regular Beach Commission Meeting (July 26, 2021). – Chairman
Normile asked the Commission if there were any corrections, additions, or comments regarding the
July 26th regular session minutes provided in the agenda packet. With no comments forthcoming,
member Navey subsequently made a motion to adopt the minutes as presented, which was
seconded by vice-chair Brodman and unanimously approved.

(3)

Room Occupancy Tax (ROT) and “Beach Fund” Update. – Secretary Rudolph introduced the
topic by noting the June 2021 collection figure ($2,186,741) was provided to the Beach
Commission via email earlier in the month and is notable on several different levels (see Slides
1&2); (a) The June 2021 collection was up by +38% compared to the June 2020 collection – the
latter was the record-holding month as well, (b) The June 2021 collection also represents our 13th
consecutive record-breaking month, (c) Through the first six months of the calendar year, the 2021
collection is up by +97% compared to 2020, and (d) The June 2021 report also signifies the end of
the 2020-21 fiscal year (FY), and we landed +58% ahead of the FY 2019-20 total collection
$11,513,303 vs. $7,271,245. The secretary concluded by reviewing the nourishment reserve
(a.k.a., “Beach Fund”) balance at the end of FY 2020-21 (~$16.8 million) and reiterated we should
be close to the $20 million mark at the end of the summer, which in itself is quite an
accomplishment considering the balance was $18.1 million just before hurricane Florence
impacted the area in September 2018. Since then we have placed 5 million cubic yards of sand
along Bogue Banks at a total cost of $85 million. In that context, the reserve value we have now is
even more impressive.
Member Warren added that as of August 10th, we (Bluewater Realty) has roughly 1,000
more check-ins compared to the same point in time in 2020. Plus the advance reservations are
also up for September, October, November, and December so we should continue to see very
strong or record occupancy tax receipts well into the future.
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(4)

The Bogue Inlet Relocation Project (2005) & Current Monitoring Efforts. – Chairman Normile
turned the floor over to the secretary who subsequently introduced Ken Willson (audience) and
Tom Jarrett (remotely) with Coastal Planning & Engineering, which was the firm who designed and
administered the Bogue Inlet Relocation Project in the early 2000s. The secretary continued with a
Slide Presentation (3-27) that detailed the inlet conditions at the time, the project’s formulation, our
monitoring efforts, and our current management scheme that could trigger the next realignment
event. Subsequent to the presentation, Chairman Normile asked if Mr. Willson and Mr. Jarrett
could say a few words, especially Mr. Jarrett who was the project engineer/manager and
essentially designed the project. After reminiscing about sand bags, Mr. Jarrett mentioned there
was some initial planning concern that there could be some shoreline erosion on the oceanfront as
the ebb delta collapsed to heal the Point and thereby exposing the oceanfront near Lands End.
However, that shoreline erosion never manifested itself, or if it did – it has been unnoticeable.

(5)

Beach Vitex – Introduction & Update. – Chairman Normile introduced the topic by noting this
presentation is for informational purposes and to serve as a reminder to the Beach Commission
and Towns of the threat Beach Vitex poses and the challenges involved with eradication of the
plant. The secretary continued with a presentation (Slides 28-30) summarizing the features of the
invasive plant (imported from the Pacific Rim), its aggressive nature that suffocates all other
vegetation (including our new sea oats), and eradication methods. Manual removal is the most
effective method compared to the shade method or applying an herbicide. However manual
removal is disruptive and a full re-planting of native vegetation is involved. All the municipalities
have ordinances disclosing the Vitex as a nuisance and prohibiting any new planting, but the
existing (or old) Vitex is the problem. The secretary concluded by asking the Commission is there
anything that needs to be done with Vitex in the context that we just planted 21 miles of beach with
native vegetation (sea oats, bitter panicum, and seashore elder).
Vice-chair Brodman asked if the Vitex had any natural predators, and unfortunately the
answer is no. Member Rule followed by asking if any other North Carolina beach towns were
encountering similar problems with Vitex. The secretary responded that yes they are, and the firm
of Coastal Transplants who had done some work here with our dune planting; has also been
involved with Vitex eradication efforts along the Brunswick County beaches. Chairman Normile
suggested that maybe the Shore Protection Office could outreach to the horticultural program at
N.C. State University to see if they have any new thoughts concerning eradication methods –
especially different herbicides. The Commission as a whole agreed, and the Shore Protection
Office will pursue this inquiry. Member Baldwin concluded the discussion that maybe N.C. State
University could provide insights regarding the creation of infertile Vitex plants, which eventually
could lead to its eradication.

(6)

Public Comment. – None.

(7)

Other Business. – None.

(8)

September 2021 Meeting Date (September 27, 2021). – It was agreed upon that the next Beach
Commission meeting would be held on September 27th at 2:00 pm, Emerald Isle Board Room and
remotely.

(9)

Adjourn. – Chairman Normile asked for any additional comments and with no additional comments
forthcoming, the meeting was adjourned.
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CARTERET COUNTY BEACH COMMISSION
Agenda Topic Cover Sheet

Room Occupancy Tax (ROT) and “Beach Fund” Update.
Meeting Date: 10/25/2021

Topic No. 3

Suggested Action: None.
Copies of Carteret County’s monthly Room Occupancy Tax (ROT) collection reports
for July and August 2021 are attached to this month’s “Beach Fund” update signifying the
first two of which for the 2021-22 fiscal year. To this end and to what has become
customary with respect to our summary efforts, the data within the collection reports are
utilized to revise four summary tables presented at the end of this coversheet including;
Table 1 - a running summary of ROT collections comparing monthly revenues from FY
2021-22 to FY 2020-21, Table 2 - a summary of ROT revenue from a Calendar Year
perspective (CY 2021 - CY 2014), Table 3 - a more detailed FY 2021-22 to FY 2020-21
revenue comparison of the collection by sectors (hotel/motel, condo/cottage, and “other”),
and Table 4 - a fiscal year-to-date estimate of the Beach Nourishment Reserve Fund.
The Beach Commission was provided email updates regarding the July and August
2021 occupancy tax collection reports when they were first received, which were both
records for their respective months. The total for the July 2021 collection was $2,820,611
representing a +16.7% or +$403,809.38 increase compared to the July 2020 value of
$2,416,802. For August 2021, the collection total was $2,175,388 constituting a +18.8% or
+$344,778 increase compared to the August 2020 value of $1,830,611. The August
collection marks the 15th consecutive month whereby the monthly record has been eclipsed
– the streak began in June 2020. Moreover with $2,175,388 reported for the August 2021
collection, now have three “$2 million dollar months” (June, July, and August). Prior to
2021, we just had one $2 million month (July).
Through August 2021, the occupancy tax is up by +47.7% for the calendar year,
totaling $10,089,563. The total for the entire calendar year of 2020 was $9,004,643, so
we’ve already eclipsed last year’s total just 8 months into calendar 2021. If the last 4
months of the calendar year have the same totals as that of 2020, then the 2021 collection
will exceed $12,000,000. Interesting as well, the collections are up across all of our sectors
(i.e., hotel/motel, condo/cottage, or “other”). While the “other” sector includes on-line
bookings and consistently has the most gain; it is important to remember that many of
these reservations are derived from the rental of a condo/cottage – just not through a
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rental agency. Of course and to always reiterate, the “Beach Fund” (or nourishment
reserve) is provided 50% of the total collection.
Lastly, and as illustrated in Table 4 below, our estimated value for the nourishment
reserve at the conclusion of August 2021 is approximately $19.6 million and was generated
by taking our opening balance on July 1, 2021 (beginning of the fiscal year), our revenue
through August 2021, and our expenditures to date through August 2021 into account. A
copy of the expenditure report for the month of August is also attached to this cover sheet
for the Commission’s review and is constrained to more of the Shore Protection Office’s
administrative functions.
We have also incorporated the financial transactions (i.e.,
invoicing and reimbursement payments) associated with all aspects of the Phase III PostFlorence Renourishment Project into our reserve estimate – current through August as well.
For FY 2021-22, the Phase III Project values will amount to very little considering the bulk
of the project and therefore the billing/reimbursements took place last FY (2020-21) – i.e.,
$100,000s in FY 2021-22 compared to over $30 million in FY 2020-21.
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Cumulative Analysis and Monthly Comparison
Room Occupancy Tax (ROT) and the "Beach Fund"
FY 2021-2022 v. 2020-21
Carteret County
Gross Receipts
FY 20-21

FY 21-22

FY 20-21

FY 21-22

FY 20-21

FY 21-22

Occ. Tax Total
Monthly
Difference

Jul

$2,416,802

$2,820,611

$1,208,401

$1,410,306

$1,208,401

$1,410,306

16.71%

16.71%

Aug

$1,830,611

$2,175,388

$915,305

$1,087,694

$2,123,706

$2,498,000

18.83%

17.62%

Sep

$1,000,631

$500,316

$2,624,022

Oct

$584,136

$292,068

$2,916,090

$2,498,000

Avg. = 17.77%

17.62%

Month

Beach Fund (Monthly)*

TDA & Beach

Beach Fund (YTD)*

Nov

$401,504

$200,752

$3,116,842

Dec

$186,056

$93,028

$3,209,870

Jan

$299,728

$149,864

$3,359,734

Feb

$232,390

$116,195

$3,475,929

Mar

$476,558

$238,279

$3,714,208

Apr

$768,260

$384,130

$4,098,338

May

$1,129,887

$564,943

$4,663,281

Jun

$2,186,741

Totals=

$11,513,303

$1,093,370
$4,996,000

Occ. Tax Total
YTD
Difference

$5,756,651

$5,756,651

$2,498,000

$5,756,651

Note: 6% overall collection rate (* = 50 TDA/50 Beach Fund split ).

TABLE 1 – Monthly and cumulative summary of the Carteret County room occupancy tax collection reflecting the
current and previous fiscal year in terms of the gross revenue and the portion of revenue legislatively mandated for
beach nourishment (i.e., the “Beach Fund”).

Cumulative Analysis and Monthly Comparison
Room Occupancy Tax (ROT) and the "Beach Fund"
Calendar Year 2021 - 2014
Carteret County (6% collection rate)
Month
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.
Totals =
YTD =

2021

2020

2019

2018

2017

2016

2015

2014

6%
$299,728
$232,390
$476,558
$768,260
$1,129,887
$2,186,741
$2,820,611
$2,175,388

6%
$149,611
$159,825
$118,782
$40,378
$533,963
$1,582,344
$2,416,802
$1,830,611
$1,000,631
$584,136
$401,504
$186,056
$9,004,643

6%
$166,761
$153,978
$241,029
$367,884
$558,112
$1,353,693
$1,713,896
$1,565,053
$609,740
$412,272
$240,881
$144,499
$7,527,797

6%
$108,736
$147,363
$194,638
$426,106
$314,986
$1,582,294
$1,951,256
$1,339,735
$720,343
$304,571
$380,894
$150,872
$7,621,795

6%
$90,369
$102,895
$198,697
$378,586
$574,112
$1,211,103
$2,022,661
$1,345,057
$651,908
$424,176
$260,361
$97,436
$7,357,361

6%
$72,738
$80,744
$197,020
$267,064
$495,403
$1,254,762
$1,945,706
$1,310,899
$632,513
$354,178
$192,591
$98,029
$6,901,648

6%
$65,107
$66,976
$142,289
$238,039
$519,427
$1,194,984
$1,799,562
$1,310,391
$598,281
$357,967
$148,172
$89,584
$6,530,780

6%
$54,359
$60,118
$121,346
$218,570
$530,041
$1,119,788
$1,714,309
$1,327,500
$514,648
$348,348
$125,217
$92,698
$6,226,944

19.62%

-1.23%

3.59%

6.60%

5.68%

4.88%

6.55%

$10,089,563
47.67%

(+/-) previous year

TABLE 2 – Monthly and cumulative summary of the Carteret County Room Occupancy Tax collection reflecting the
current and previous seven calendar years in terms of the gross revenue only.
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HOTELS/MOTELS
Month
Jul

4
2020-21

Monthly
$472,457

2021-22

Year-to-Date
$472,457

Aug

$323,512

$795,969

Sep

$248,048

$1,044,016

Oct

$195,715

$1,239,731

Nov

$90,752

$1,330,484

Dec

$63,040

$1,393,524

Jan

$52,579

$1,446,103

Feb

$75,983

$1,522,085

Mar

$143,128

$1,665,213

Apr

$234,624

$1,899,837

May

$300,755

$2,200,592

Jun

$437,735

$2,638,327

$2,638,327

$2,638,327

Totals=

CONDOS/COTTAGES
2020-21
Month
Monthly
Year-to-Date

Monthly

FY 2021-22 v. 2020-21

Year-to-Date

$519,040

Monthly

Year-to-Date

$519,040

$46,583

9.86%

$360,351

$879,391

$36,839

10.48%

$879,391

$879,391

$83,423

10.48%

2021-22
Monthly

FY 2021-22 v. 2020-21

Year-to-Date

Monthly

Year-to-Date

Jul

$1,625,767

$1,625,767

$1,749,031

$1,749,031

$123,264

7.58%

Aug

$1,200,854

$2,826,621

$1,380,048

$3,129,079

$179,194

10.70%

Sep

$567,963

$3,394,584

Oct

$252,414

$3,646,998

Nov

$240,827

$3,887,825

Dec

$61,328

$3,949,153

Jan

$144,757

$4,093,910

Feb

$27,789

$4,121,699

Mar

$79,010

$4,200,710

Apr

$241,471

$4,442,180

May

$498,062

$4,940,242

Jun

$1,264,997

$6,205,239

Totals=

$6,205,239

$6,205,239

$3,129,079

$3,129,079

$302,458

10.70%

OTHER, LESS THAN 5, & ON-LINE TOTAL
2020-21
2021-22
Month
Monthly
Year-to-Date
Monthly
Year-to-Date

FY 2021-22 v. 2020-21
Monthly

Year-to-Date

Jul

$318,578

$318,578

$552,540

$552,540

$233,962

73.44%

Aug

$306,245

$624,823

$434,989

$987,530

$128,744

58.05%

Sep

$184,620

$809,443

Oct

$136,007

$945,450

$987,530

$987,530

$362,707

58.05%

Nov

$69,925

$1,015,375

Dec

$61,687

$1,077,062

Jan

$102,393

$1,179,454

Feb

$128,618

$1,308,073

Mar

$254,420

$1,562,493

Apr

$292,165

$1,854,658

May

$331,070

$2,185,728

Jun

$484,009

$2,669,737

$2,669,737

$2,669,737

Totals=

TABLE 3 – Monthly and cumulative summary of the Carteret County occupancy tax collection segregated by each of
the three collection sectors (hotel/motel, condo/cottage, and “other”) for the current and previous fiscal years in terms
of the gross revenue only. Note: On-line collection was first implemented in January 2016.
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Estimated Year-to-Date "Beach Fund" Reserve Balance
FY 2021-22
Opening Fund Balance (7/1/2021)

$17,491,000

Revenues
Occupancy Tax (to date)

$2,498,000

Reimbursement from Municipalities (Emerald Isle)
Reimbursement for State Sediment Sampling

$0
$28,903

Interest on Reserve

NA
$2,526,902

Total Revenues
Expenditures
Shore Protection Office (8/31/2021)
Post-Florence Renourishment Project - Phase III (8/31/2021)
County Occupancy Tax Administration Fee*

$29,981
$346,592
$29,980
$406,553

Total Expenditures
(Deficit)/Surplus for Year

$2,120,349

Fund Balance

$19,611,349

*Up to 3% of first $500,000 of gross proceeds and 1% of remaining gross receipts collected each year.

TABLE 4 – Estimated value of the “Beach Fund” utilizing the opening fund balance at the beginning of the current
fiscal year, coupled with the revenues and expenditures to date.
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OCCUPANCY TAX COLLECTION
Reporting period:
Jul-21

Type

Tax Received

Penalties & Interest

Total Reporting Tax

Total No Tax

CONDOS/COTTAGE

$

1,748,797.22

$

233.48

75

120

HOTEL / MOTEL

$

519,040.13

$

-

33

1

OTHER

$

51,398.79

$

269.40

40

98

ONLINE

$

500,872.23

3

0

TOTAL ALL TYPES

$

2,820,108.37

151

219

Total Collected

$

2,820,611.25

$

502.88

July-21
Reporting Location
Atlantic Beach
Beaufort
Cape Carteret
Emerald Isle
PKS / Salter Path/ Indian Beach

Morehead City
On Line
Unincorporated
Totals

Condos/Cottage Tax

Hotel/Motel Tax

Other Tax

On Line

Total

$179,797.51
$1,960.19
$0.00
$1,548,980.45
$11,468.42
$441.00
$0.00
$6,383.13
$1,749,030.70

$172,334.11
$63,785.58
$10,148.75
$54,736.31
$105,201.46
$96,655.27
$0.00
$16,178.65
$519,040.13

$25,090.47
$12,498.03
$0.00
$11,146.53
$1,970.49
$112.80
$0.00
$849.87
$51,668.19

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$500,872.23
$0.00
$500,872.23

$377,222.09
$78,243.80
$10,148.75
$1,614,863.29
$118,640.37
$97,209.07
$500,872.23
$23,411.65
$2,820,611.25

Notes:
(a) The collection value represents the location of the reporting office only, and may not be 100% correlative to the actual lodging location.
(b) The locations listed as “Unincorporated” are collectors not located in a municipality.

OCCUPANCY TAX COLLECTION
Reporting period:
Aug-21

Type

Tax

Received

Total No Tax

67

130

-

32

2

CONDOS/COTTAGE

$

HOTEL / MOTEL

$

OTHER

$

35,012.49

$

221.44

33

106

ONLINE

$

399,755.24

$

-

4

0

TOTAL ALL TYPES

$

2,173,737.53

$

136

238

Total Collected

1,378,618.74

Total
Reporting Tax

Penalties & Interest
$

1,429.46

360,351.06 $

1,650.90

$2,175,388.43

Aug-21
Reporting Location
Atlantic Beach
Beaufort
Cape Carteret
Emerald Isle
PKS / Salter Path/ Indian Beach

Morehead City
On Line
Unincorporated
Totals

Condos/Cottage Tax

Hotel/Motel Tax

Other Tax

On Line

Total

$130,656.44
$1,446.43
$0.00
$1,234,639.78
$7,949.49
$252.00
$0.00
$5,104.06
$1,380,048.20

$126,756.05
$42,350.57
$6,132.58
$40,712.22
$64,475.53
$66,682.71
$0.00
$13,241.40
$360,351.06

$17,563.97
$8,792.97
$0.00
$6,820.87
$1,475.87
$25.00
$0.00
$555.25
$35,233.93

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$399,755.24
$0.00
$399,755.24

$274,976.46
$52,589.97
$6,132.58
$1,282,172.87
$73,900.89
$66,959.71
$399,755.24
$18,900.71
$2,175,388.43

Notes:
(a) The collection value represents the location of the reporting office only, and may not be 100% correlative to the actual lodging location.
(b) The locations listed as “Unincorporated” are collectors not located in a municipality.
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CARTERET COUNTY BEACH COMMISSION
Agenda Topic Cover Sheet

Beach Vitex Informational Mini-Forum.
Meeting Date: 10/25/2021

Topic No. 4

Suggested Action: None; informational.
Reference is made to our last meeting when we first reviewed the topic of the
invasive dune plant Beach Vitex (Vitex rotundifolia) – see agenda topic 5; slides 28-30. The
Commission may remember we briefly discussed the plant’s characteristics, punctuated by
its rapidly growing and stubborn root system that helps the plant outpace and suffocate all
other dune vegetation. We also examined various eradication methods which have been
employed (shade, herbicide application, and manual removal), but unfortunately there are
drawbacks to each technique and there appears to be no “one and done” method that rules
the day. Even manual removal that would seem to be a terminal solution could require
revisiting just a year or two later. This help explains that while all of the Bogue Banks
municipalities have Vitex provisions in their code of ordinances and there are very few, if
any new instances of property owners planting Vitex; the “old” Vitex has spread to adjoining
properties and/or are the result of unsuccessful attempts to eradicate the existing patches
of Vitex.
Although there may be interest to do so, the Beach Commission is not ready to
launch an island-wide Vitex survey at this time that could foreshadow an expansive
eradication effort, but rather asked for more information concerning the plant. To that end,
we have invited Dale Suiter with the U.S. Fish and Wildlife Service, Raleigh Field Office to
provide a presentation to us at our October meeting. Dale was very involved with the now
defunct Carolinas Beach Vitex Task Force and has a wealth of experience with the plant to
share with us. He will also be accompanied by Jarred Driscoll, Regulatory Weed Specialist
with the N.C Department of Agriculture and Consumer Services. Vitex is considered as a
noxious weed and therefore regulated, and is where Mr. Driscoll’s expertise comes into play.
Also Rob Richardson, Ph.D. with N.C. State University’s Department of Crop Science has
also been invited to join us as he is a subject matter expert in aquatic weed and invasive
plant management. I’m looking forward to learning from our guests and developing a path
forward with respect to Vitex, especially in light of the threat Vitex poses to the nearly one
million plants (mostly sea oats, bitter panicum, and seashore elder) that were installed in
the past three years as part of our Post-Florence Renourishment Project.
d:…/beachcommission/agendas/2021/oct/topicsummary4
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Introduction and General Observations
As the Beach Commission has become accustomed to by now, Nicole VanderBeke
with the engineering firm of Moffatt & Nichol (M&N) will be providing a PowerPoint
presentation to the group at our October meeting highlighting the key results and main
conclusions regarding the 2020-21 Bogue Banks Beach & Nearshore Mapping Program (i.e.,
beach monitoring or surveying). Ms. VanderBeke’s presentation will summarize our annual,
comprehensive survey of Shackleford Banks, Bogue Banks, and Bear Island conducted
earlier this year (late Spring 2021) to that of the previous year (Spring 2020). Particularly
for Bogue Banks, the 2021 survey encompasses a “hurricane free” 2020 season, Phase III
of the Post-Florence Renourishment conducted in the winter/spring of 2021, resulting in the
placement of 2,031,477 cubic yards (cy) in far west and central Emerald Isle, and an
additional 1,114,051 cy (excavated volume) placed on Ft. Macon and East Atlantic Beach
associated with the maintenance dredging of the Morehead City Harbor Federal Navigation
Project in accordance with the Harbor’s Dredged Material Management Plan (DMMP).
On a contractual note, the Commission may remember we entered into a new 5-year
contract extension with M&N in 2018 encompassing the 2018 to 2022 timeframe, and our
original contract with M&N was also for five years (2008 to 2012) and was subsequently
extended for another five years (2013 to 2017), before this most recent extension (2018 to
2022). M&N’s responsibilities for the mapping program include; (1) oversight of annual
surveying by Geodynamics, LLC for the profiles established along Bogue Banks, Bear Island,
and Shackleford Banks, (2) preparation of an annual report, and if needed; (3) a rapid
response post-hurricane survey along Bogue Banks only, and (4) an accompanying Impact
Evaluation Report. Also in 2018, (5) we begun incorporating full-coverage, swath-based,
mobile laser scanner technology along the topographic stretch of approximately 14 miles of
central Bogue Banks capturing our traditional “hot spots”. This hot spot reach is surveyed
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(laser scanned) twice per year – once during routine annual surveying activities before the
hurricane season and once after the season passes. Per conditions stipulated in our most
recent contract extension, we re-assessed the usefulness of the laser scan surveys after the
2020 report (last year) and elected to continue with this survey component. Next year
(2022) will be the 5th and final year of current contract extension, meaning we will need to
pursue another 5-year contract extension sometime in the latter stages of 2022 before the
2023 survey needs to be conducted.
As introduced above, M&N’s October 2021 presentation will summarize survey
activities conducted from Spring 2020 to Spring 2021 encompassing the three islands
(Bogue Banks, Shackleford Banks, and Bear Island). The past four years have been
somewhat anomalous compared to our longer monitoring history in respect that we have
experienced consecutive hurricanes (Florence in 2018 and Dorian in 2019) and large
nourishment projects (Phase I, II, and III in 2019, 2020, and 2021, respectively). In many
of the years since the monitoring program was initiated (1999), we have neither
experienced hurricanes nor nourishment events. Thus we would have to make inferences to
what minor events triggered episodes of erosion and accretion throughout the year (e.g., a
coastal low or distant tropical storm).
To these effects, the Beach Commission is acutely aware we rely heavily on a “credit
– debit” volumetric approach with respect to our overall beach management philosophy and
to track change throughout time. Debits are usually in the form of hurricanes, tropical
storms, or other high energy events that remove sand from the beach profile, while credits
are almost always attributed to beach nourishment, or to the rare occurrence of storms
actually moving sand up the beach profile as we observed with Hurricane Matthew (2016)
and Dorian (2019). Hence from spring 2020 to spring 2021 we experienced very notable
episodes of “credit” in the form of the Spring 2021 Phase III Post-Florence Nourishment
Project AND nourishment associated with Morehead City Harbor Federal Navigation Project’s
DMMP.
Methodology/Historic Overview
The methodology used for our beach monitoring program was initiated in 1999 when
Coastal Science & Engineering (CSE) established 111 shore-perpendicular profiles along
Bogue Banks spaced approximately 1,000 feet apart across the entire island. This profile
network has in the past or continues to help us achieve the following objectives; (1)
Establish a monitoring network to determine volume deficiencies during formulation of the
Bogue Banks Restoration Project (early 2000s) and future nourishment efforts, (2) Help
assess the volume of sand lost (or gained) during Hurricanes Floyd (1999), Isabel (2003),
Ophelia (2005), Irene (2011), Matthew (2016), Florence (2018), and Dorian (2019); and
where applicable, obtain FEMA reimbursement to replace the sand lost during many of these
disasters, (3) Serve as spatial control during beach construction events, (4) Assess the fate
of various beachfills constructed along Bogue Banks since 2001, (5) Provide a method to
determine the overall condition (health) and changing geomorphology of Bogue Banks and
adjacent islands, and (6) Serve as the primary database foundation in formulating the
Bogue Banks Master Plan.
CSE originally augmented the monitoring network with an additional 9 profiles in
2005 for a total of 120 profiles along Bogue Banks, and also as part of our modified contract
with CSE for 2005, 18 new profiles were established on Bear Island for monitoring purposes,
and similar to Bogue Banks, the spacing between profiles is approximately 1,000 feet. CSE
also established 24 profiles along Shackleford Banks in 2005 for repetitive monitoring
activities spaced at intervals closer to 2,000 feet. As part of our original five-year contract
with M&N, we added two additional profiles in 2008 along the inlets bordering Bogue Banks
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(Bogue and Beaufort), which increased our Bogue Banks total from 120 to 122 profiles, and
the overall total (Bogue Banks, Shackleford Banks, and Bear Island) from 162 to 164.
Examining Bogue Banks from an aerial or “map view” perspective, we currently
divide the island into ten major management reaches (7 oceanfront and 3 inlet) and our
2021 report utilizes these same, and further subdivisions as well - see Table 1 immediately
below and Figure 1 on the next page.
Reach ID

Profile Range

Bogue Inlet – channel
Bogue Inlet – ocean

117, 117a – 120
1 – 11

Cell Reach Description (approximate – west to east)
The Point (Inlet Ct. towards the west and north)
Inlet Ct. towards the east to Deer Horn Dunes

EI – west

12 – 25

Deer Horn Dunes eastward to Chapel by the Sea

EI – central

26 – 36

Chapel by the Sea eastward to 21st Street

EI – east

37 – 48

21st Street to the Old IB Pier

IB/Salter Path

49 – 58

Old IB Pier eastward to Ocean Terrace

Pine Knoll Shores

59 – 76

Ocean Terrace eastward to DoubleTree Pier

Atlantic Beach
Ft. Macon
Beaufort Inlet

77 – 102
103 – 112
112, 112a – 116

DoubleTree Pier eastward to Ft. Macon State Park entrance
Ft. Macon State Park entrance eastward to boulder jetty
Boulder Jetty northward towards inlet overlook

Table 1 – Summary of the management ranges and profile nomenclature utilized for beach/nearshore monitoring
purposes along Bogue Banks.

The precise boundaries for the management reaches changed in 2014-2015 with the
advent of our “Bogue Banks Beach Nourishment Master Plan”. A significant component of
the Master Plan included a re-evaluation of the beach based not on purely geo-political
boundaries, but coupled with physical attributes as well. In essence beach profiles were
grouped together based on similar dune/berm shape and height configurations to determine
discrete reaches along the island. This re-grouping of the management reaches continues
to be fully incorporated in the monitoring report.
From a cross-sectional vantage point, M&N subdivides the beach into five
compartments separated by distinct elevations reported in feet (ft.) referenced to the
National American Vertical Datum of 1988 (NAVD88), where “0” is approximately -0.5 ft.
below present mean sea level. The five analytical zones include; (1) volume changes above
the mean high-water line (+1.5 ft. NAVD88) capturing the recreational (dry sand) beach
area, (2) volume changes above -5 ft. NAVD88 capturing wading depth and the recreational
beach, (3) volume changes above -12 ft. NAVD88 capturing the outer bar and the wading
depth/recreational beach area, (4) volume changes above -20 ft. NAVD88, and (5) volume
changes above -30 ft. NAVD88. The latter two zones are utilized to gain a sense of changes
occurring at deeper depths offshore, and in the past have provided some very good insights
to how the beach behaved in the wake of hurricanes Irene (2011), Matthew (2016),
Florence (2018), and Dorian (2019) while also augmenting our ability to constrain the
geometry of the inlet complexes.
To help make the data more manageable/understandable and to consistently
measure changes over time, we normally reference the compartment encompassing volume
changes above -12 ft. NAVD88 incorporating the recreational beach, wading depth, and
the outer bar. We also take a close look at the volume changes above +1.5 ft. NAVD88
(mean high water) as this represents the changes occurring along the recreational dry sand
beach where most of the visual observations/opinions regarding beach health are
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formulated. Importantly these categories help us determine if the dry beach is gaining or
losing sand, and whether or not the material is being transferred to the underwater portion
of the beach profile. For instance, there could be examples where the dry beach alone has
lost sand compared to the year prior, but the overall volume to -12 ft. NAVD88 has
remained the same – this would indicate the sand from the beach has been deposited just
offshore, so the overall volume is in balance compared to the year prior.

Figure 1 – Site map depicting the location/identification scheme of the 122 profiles positioned along Bogue Banks
utilized for beach/nearshore monitoring purposes and the management reaches provided in the Bogue Banks Beach
“Master Plan”.

Results (Bogue Banks)
Beach Volume - As inferred above, one of the means to quantify beach health is to compare
the volume of sand lost or gained over time along Bogue Banks and the adjacent islands,
and this tenet has been a hallmark of our beach/nearshore monitoring program. Utilizing
the “above -12 ft. NAVD88” benchmark, the 128,393 linear feet of oceanfront along Bogue
Banks (profiles 1 – 112, figure 1) gained +3,888,711 cubic yards (cy) of sand in 2020-21,
equating to an average gain of +30.3 cy/foot (cy/ft). As mentioned above, the Phase III
Post-Florence Renourishment and Morehead City Harbor DMMP Project collectively emplaced
+3,145,528 cy of sand along ~12.0 miles of Bogue Banks, which means we had an
additional +743,183 cy that moved “upslope” from depths below -12 feet NAVD 88 to above
that demarcation. The Commission may remember we lost a tremendous amount of sand
during Florence (-3,546,411 cy) and continued losing sand offshore in the non-Phase I
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areas of the beach in the interval between the Florence survey (September 2018) and our
annual Spring 2019 survey. Thus in the past year we have experienced natural recovery
(again, sand moving upslope) coupled with the benefits of the Phase III and DMMP
nourishment projects. Table 2 includes a reach-by-reach summary and we will delve more
into each reach during the presentation.

Reach

Profiles

Linear

Average Shoreline Change

Average Volume Change

Feet

(Spring 2020 - Spring 2021)

(Spring 2019 - Spring 2020)

Bogue Inlet - Ocean

1 - 11

11,488

+18.5 feet seaward (+)

+27.0 cubic yard / linear foot

Emerald Isle - West

12 - 25

18,288

+65.5 feet seaward (+)

+50.7 cubic yard / linear foot

Emerald Isle - Central

26 - 36

15,802

+49.9 feet seaward (+)

+54.1 cubic yard / linear foot

Emerald Isle - East

37 - 48

13,220

+17.0 feet seaward (+)

+44.2 cubic yards / linear foot

Indian Beach/Salter Path

49 - 58

12,850

-35.6 feet landward (-)

+10.1 cubic yards / linear foot

Pine Knoll Shores

59 - 76

23,878

-28.7 feet landward (-)

-0.6 cubic yards / linear foot

Atlantic Beach

77 - 102

26,176

+59.6 feet seaward (+)

+38.5 cubic yards / linear foot

Ft. Macon State Park

103 - 112

6,691

+19.7 feet seaward (+)

+12.9 cubic yards / linear foot

112

128,393

+23.1 feet seaward (+)

+30.3 cubic yards / linear foot

Totals or Average =

Table 2 – Average shoreline and volume change from Spring 2020 to Spring 2021 for eight oceanfront reaches
positioned along Bogue Banks. The reaches in bold font were either partially or entirely nourished in 2021.

Also, 2021 marks the twenty-second anniversary of hurricane Floyd and since 1999;
Bogue Banks has gained roughly +13.0 million cy of sand, which again is mostly attributed
to the many beach nourishment projects that have been constructed along the island
beginning in 2001. A total of approximately +20.7 million cy of sand have been placed
directly on Bogue Banks as a result of beach nourishment, meaning -7.7 million cy have
since eroded off the beach (20.7 million cy placed on the beach minus 13.0 million cy
remaining). If we average the volume loss (-7.7 million cy) across the entire 128,393 feet
(24.3 miles) of Bogue Banks oceanfront, the island has lost sand at a rate of -2.7 cy/ft/yr
since 1999 (a 22-year window). Our average volumetric change for the previous year
(1999 - 2020) was -3.1 cy/ft/yr and again reflects the impacts of the volume of sand placed
along Bogue Banks in winter/spring 2021.
A common question we ask ourselves every year is, “Where does the sand go?”.
The volume in our “sand box”, and shoreline positions for that matter, have reacted to an
influx of nourishment sand or efflux of sand related to storms/background erosion over the
past several years and movement of that sand in the alongshore and shore-perpendicular
directions. Sand may be moving east or west along the beachfront or in some places, could
be migrating in the offshore direction or conversely even welding itself to the visible dry
beach.
Historically we do not think there is “much” sand from a gross standpoint migrating
(and staying) from one management reach to the other (shore-parallel). In other words,
we almost never experience a large loss in one management reach coupled with a
significant gain in an adjacent reach. Or vice versa – immediately adjacent reaches to those
that received direct nourishment rarely experience significant gains the following year.
Obviously this is just a general rule of thumb and is not valid for profiles/reaches near
inlets. 2021 provides no exception to these trends and even reinforces this notion – most of
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the gains can be traced up and down the beach slope (shore perpendicular) in each and
every profile.
As mentioned several times above, the volume of sand residing along the entire
island is still significantly higher than 1999, and is attributable to the many beach
nourishment projects that have been constructed since 2001. All the island management
reaches are in excess of our Master Plan “volumetric thresholds”.
Our Master Plan
management reaches were developed by; (A) evaluating dune/berm shape and height to
modify some of our management reach boundaries, and (B) subsequently utilize a 25-year
storm event to model the volumetric needs in each of the new management reaches. Our
2021 management reach values in terms of average cy/ft and our minimum volumetric
thresholds (i.e., nourishment triggers) are presented graphically in Figure 2 below.

Figure 2 – Average profile volumes for September 1999 (baseline year), 2021 (the most recent survey), 2020,
2019, Florence (2018), 2018, 2017, 2016, and 2015 for seven oceanfront management reaches along Bogue
Banks. The minimum volumetric thresholds (i.e., nourishment triggers) are provided in the white call-out boxes
while the 2021 average volume is represented in the fuchsia colored call-out boxes.

And lastly with respect to “nourishment triggers”; our Static Line Exception Plans and
FEMA Monitoring Maintenance Plans all previously possessed unique and different sets of
triggers. In 2014 however we consolidated and formally resubmitted these Plans to the
appropriate State and federal agencies using our new Master Plan as a unifying, umbrella
document to address overall beach health, project permitting, and financial commitments.
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Shoreline Change – Of course another and more common/familiar measurement of beach
health is shoreline change. To quantify and consistently compare shoreline positions over
time, the “shoreline” is determined as the Mean High Water elevation established at +1.5
feet NAVD88. This measurement parameter is sometimes referred to as a “datum-derived
shoreline” as we can numerically determine where along a profile the +1.5 feet elevation
resides rather than depending upon more subjective determinations that are required by
other methods, such as aerial photography (i.e., wet/dry line, the wrack line, etc.).
Utilizing a datum-derived shoreline, changes from Spring 2020 to Spring 2021 for
Bogue Banks at any given reach ranged from +65.5 feet seaward in Emerald Isle-West to
-35.6 feet landward in Indian Beach/Salter Path resulting in a net average change of +23.1
feet seaward for the entire oceanfront. Not surprisingly, the largest advances of the
shoreline were correlative to the Phase III Renourishment and Morehead City Harbor DMMP
Projects (see bold in Table 2). Changes in the beach slope resulting from subtle differences
in grain sizes and reshaping of the swash zone because of tides, storms, et cetera can also
impact the spatial position of the mean high water elevation a few feet in either the positive
(seaward) or negative (landward) direction.
Closing
Once finalized, the 2021 Monitoring Report will be made available on-line at our
“www.protectthebeach.com” website and the shoreline data will also be incorporated into
our interactive beach mapping website at “www.protectthebeachmaps.com”. Hard copies of
the 2021 report will be provided to all of the municipalities along Bogue Banks, Park
Services, and others who have participated in the monitoring effort. The fieldwork window
associated with the 2021-22 monitoring event will likely commence in sometime in Spring
2022; and we will have the presentation completed shortly thereafter, hopefully by
August/September of 2022 (notwithstanding any hurricanes, etc.). To that effect our
contract includes a post-hurricane survey that can be exercised in the case we are impacted
by a federally-declared disaster akin to Irene in 2011, Matthew in 2016, Florence in 2018,
and Dorian in 2019. Our surveying efforts are the foundation of our entire approach and
implementation to shore protection along Bogue Banks, and accordingly, I appreciate your
attention to this long memorandum.
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