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ÅIntroductions

ÅStudy Overview

ÅDiscussion of Draft Report

ïCoastal Engineering Analysis and Geological 

Assessment (Section II & III)

ïEnvironmental Assessment (IV)

ïEconomic Assessment (VI)

ïConstruction Techniques, Costs, Locations 

(V, VII, VIII)

ÅNext Steps

Meeting Agenda



House Bill 709

SECTION 2:

ñThe Coastal Resources Commission, in consultation

with the Division of Coastal Management, the Division

of Land Resources, and the Coastal Resources

Advisory Commission, shall conduct a study of the

feasibility and advisability of the use of a terminal groin

as an erosion control device at the end of a littoral cell

or the side of an inlet to limit or control sediment

passage into the inlet channel. For the purpose of this

study, a littoral cell is defined as any section of

coastline that has its own sediment sources and is

isolated from adjacent coastal reaches in terms of

sediment movement.ò



Items Identified In House Bill 709

Shall consider:

(1) Scientific data regarding the effectiveness of terminal 

groins constructed in North Carolina and other states 

in controlling erosion. Such data will include 

consideration of the effect of terminal groins on 

adjacent areas of the coastline.

(2) Scientific data regarding the impact of terminal groins 

on the environment and natural wildlife habitats.

(3) Information regarding the engineering techniques 

used to construct terminal groins, including 

technological advances and techniques that minimize 

the impact on adjacent shorelines.



Items Identified In House Bill 709

Shall consider:

(4) Information regarding the current and projected 

economic impact to the State, local governments, and 

the private sector from erosion caused by shifting 

inlets, including loss of property, public infrastructure, 

and tax base.

(5) Information regarding the public and private 

monetary costs of the construction and maintenance

of terminal groins.

(6) Whether the potential use of terminal groins should 

be limited to navigable, dredged inlet channels.



Items Identified In House Bill 709

Public Input 

ÅIn conducting the study, the Commission shall hold at 

least three public hearings where interested parties 

and members of the general public will have the 

opportunity to present views and written material 

regarding the feasibility and advisability of the use of 

a terminal groin as an erosion control device at the 

end of a littoral cell or the side of an inlet to limit or 

control sediment passage into the inlet channel.

Public Hearing Location Date and Time In Conjunction with CRC 
Meeting 

Sheraton Atlantic Beach Oct. 29, 2009 - 5 p.m. Yes 

Kill Devil Hills Town Hall Dec. 16, 2009 - 5 p.m. No 

North Raleigh Hilton, Raleigh Jan. 13, 2010 - 4:30 p.m. Yes 

New Hanover County Government 
Complex, Wilmington 

Feb. 17, 2010 - 5 p.m. Yes 

Sea Trail, Sunset Beach March 24 or 25, 2010 Yes 

 



Items Identified In House Bill 709

Public Input 

ÅDCM Website: http://www.nccoastalmanagement.net 

ÅEmail Comments: jim.gregson@ncdenr.gov

Report

ÅNo later than April 1, 2010, the Commission shall 

report its findings and recommendations to the 

Environmental Review Commission and the General 

Assembly.



Project Team Members

ïMoffatt & Nichol ïCoastal Engineering

ïDial Cordy and Associates, Inc. -

Environmental

ïDr. Duncan FitzGerald (Boston University) ï

Coastal Geology

ïDr. Chris Dumas (UNCW) ïEconomics

Project Team Members



CRC/CRAC

ïWill Provide Guidance to M&N During the Study

ïWill be Responsible for Developing the Policy Conclusions 

and Recommendations to be Supplied to the ERC and 

Ultimately the General Assembly

Science Panel

ïScience Panel was Involved in the Project Scoping, 

Approval of Study Methodologies, and Providing ñPeer 

Reviewò (Advisory Role and Comment) of Report

ïFive Scheduled Meetings 

(Sept. 29, Dec. 1, Jan. 19, Feb. 8, and Mar. 12)

Roles of CRC/CRAC, Science Panel



Overall Study Organization

CRC

Recommendations

HOUSE BILL 709

Session Law 2009-479

Contractor Study

ÅMoffatt & Nichol

ÅDial Cordy & 

Associates

ÅDr. Chris Dumas

ÅDr. Duncan FitzGerald

Division of 

Coastal 

Management

Coastal 

Resources 

Commission

Science Panel 

Division of 

Land 

Resources

Public

CRAC/CRC Subcommittee

(Steering Committee)



Selected Sites Based on September 29th

Science Panel Meeting 

North Carolina

- Oregon Inlet

- Fort Macon

Florida

- Amelia Island

- Captiva Island

-Johnôs Pass



Task 1 ïCoastal Engineering Analyses of Effectiveness and Impacts      
of Terminal Groins

Task 2 ïEnvironmental Resource Analyses of Potential Effects of 
Terminal Groins

Task 3 ïConstruction Techniques to Limit Impacts 

Task 4 ïEconomic Study of Impacts of Shifting Inlets

Task 5 ïInitial Construction and Maintenance Costs

Task 6 ïPotential Locations Study

Task 7 ïPublic Input

Task 8 ïDraft and Final Report

Overall Project Work Plan



Method/Approach

ÅGather and Compile Physical Data 

ÅShoreline Change 

ïGIS Shorelines (DCM, NCDOT, FL DEP) from available pre- and post-

terminal groin periods 

ïMeasure shoreline change along transects every 50 m for 3 miles 

each side of inlet

ïCalculate pre and post shoreline change rates (cumulative averages 

and averages over intervals)

ÅBeach Volume Changes

ïUse available profiles near each site to shoreline change to beach 

volume relationships

ïCompute beach volume changes based on shoreline change

II & III ïCoastal and Geological Assessment



Method/Approach (conôt)

ÅNourishment

ïDetermined nourishment and placement volumes and locations

ïCalculated volume changes pre- and post-structure netting out all 

nourishment (subtract nourishment volumes)

ÅDredging

ïDetermined dredging volumes

ïPresented scenarios for amounts of dredge material (excluding 

sidecaster) that may have otherwise have naturally bypassed the inlet 

(add back percentage of dredging volumes)

ÅGeologic setting

ïReview literature for 5 sites

ïDiscuss physical and geologic processes as they relate to terminal 

groins (examine aerial photography, longshore sediment transport 

behavior, morphological changes, human impacts) 

II & III ïCoastal and Geological Assessment



ANALYSIS OVERVIEW

II & III ïCoastal and Geological Assessment

Shoreline Change

ÅMeasure differences between historic shoreline positions

ÅIncludes effects of:

üSea Level Rise

üStorms

üBeach Nourishment / Placement

üDredging

üStructures

üLong-term Natural Regional Shoreline Processes  



ANALYSIS OVERVIEW

II & III ïCoastal and Geological Assessment

Shoreline Change

ÅMeasure differences between historic shoreline positions

ÅIncludes effects of:

üSea Level Rise

üStorms

üBeach Nourishment / Placement

üDredging

üStructures
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ANALYSIS OVERVIEW

II & III ïCoastal and Geological Assessment

Shoreline Change

Beach Volume

Dredging Volumes
(apparent shoreline erosion ï

perceived negative impact of structure)

Nourishment Volumes
(apparent shoreline accretion ï

perceived positive impact of structure)

Net Beach Volume 

Changes



Fort Macon ïShoreline Change

Terminal 

Groin

Pre-construction

Post-construction



Fort Macon ïShoreline Change



Interval

Change

Total 

Change

(cumulative)

Shoreline recession (erosion)

Shoreline advancement(accretion)

Distance from 

Inlet

1933 -1946 

West Average 

Change Rate

1933 - 1946 

East Average 

Change Rate

1971-2004 

West Average 

Change Rate

1971 - 2004 

East Average 

Change Rate

(mi) (ft/yr) (ft/yr) (ft/yr) (ft/yr)

0 - 0.25 74.2 55.0 13.0 8.9

0 - 0.5 66.6 43.5 7.6 7.1

0 - 0.75 57.8 28.8 5.0 7.3

0 - 1 49.8 18.8 3.6 7.8

0 - 2 23.6 3.9 2.8 3.4

0 - 3 15.7 0.5 3.0 2.3

0 - 0.25 74.2 55.0 13.0 8.9

0.25 - 0.5 59.0 32.0 2.2 5.3

0.5 - 0.75 40.1 0.5 0.2 7.7

0.75 - 1 25.7 11.1 0.5 9.4

1 - 2 2.6 11.1 1.9 1.0

2 - 3 0.0 6.3 3.6 0.2

Post -StructurePre-Structure

Fort Macon ïShoreline Change



Shoreline Recession and Volume Change

Shoreline Recession

Volume Change

Study Site Volumetric Change 

Rate (cy/ft)

Oregon Inlet 1.41

Fort Macon 1.01

Amelia Island 1.25

Captiva Island 0.74

Johnôs Pass 0.91



Fort Macon ïBeach Volume Change

Interval

Change

Total 

Change

Beach Volume Loss(erosion)

Beach Volume Gain(accretion)

Distance from 

Inlet

1933 - 1946 

West Total 

Volume

1933 - 1946 

East Total 

Volume

1971 - 2004 

West Total 

Volume

1971 - 2004 

East Total 

Volume

(mi) (cy/yr) (cy/yr) (cy/yr) (cy/yr)

0 - 0.25 98,414 72,948 17,297 11,783

0 - 0.5 176,629 115,382 20,197 18,772

0 - 0.75 229,835 114,658 19,921 29,027

0 - 1 263,955 99,926 19,308 41,469

0 - 2 250,254 41,117 29,190 36,101

0 - 3 250,326 7,499 41,845 36,905

0 - 0.25 98,414 72,948 17,297 11,783

0.25 - 0.5 78,215 42,433 2,900 6,989

0.5 - 0.75 53,206 723 276 10,255

0.75 - 1 34,120 14,732 613 12,442

1 - 2 13,701 58,808 9,883 5,368

2 - 3 71 33,619 12,655 804

Post -StructurePre-Structure



Fort Macon ïBeach Nourishment

Distance 

from Inlet 

(mi)

1933 - 1946 

West (cy/yr)

1933 - 1946 

East  (cy/yr)

1971 - 2004 

West (cy/yr)

1974 - 2004 

East (cy/yr)

1998 - 2004  

West (cy/yr)

1998 - 2004 

East (cy/yr)

0 - 0.25 0 0 21,542 0 4,361 0

0 - 0.5 0 0 43,084 0 8,723 0

0 - 0.75 0 0 64,626 0 13,084 0

0 - 1 0 0 86,168 0 17,446 0

0 - 2 0 0 136,292 0 34,891 0

0 - 3 0 0 165,368 0 34,891 0

0 - 0.25 0 0 21,542 0 4,361 0

0.25 - 0.5 0 0 21,542 0 4,361 0

0.5 - 0.75 0 0 21,542 0 4,361 0

0.75 - 1 0 0 21,542 0 4,361 0

1 - 2 0 0 50,123 0 17,446 0

2 - 3 0 0 29,077 0 0 0

Beach Nourishment

Interval

Amounts

Total 

Amounts

Post -StructurePre-Structure



Fort Macon ïVolume Change Net Nourishment

Interval

Change

Total 

Change

Net Beach Volume Loss(erosion)

Net Beach Volume Gain(accretion)

Post -Structure

Distance from 

Inlet

1933 - 1946 

West Total 

Volume

1933 - 1946 

East Total 

Volume

1971 - 2004 

West Total 

Volume

1971 - 2004 

East Total 

Volume

(mi) (cy/yr) (cy/yr) (cy/yr) (cy/yr)

0 - 0.25 98,414 72,948 4,245 11,783

0 - 0.5 176,629 115,382 22,887 18,772

0 - 0.75 229,835 114,658 44,705 29,027

0 - 1 263,955 99,926 66,861 41,469

0 - 2 250,254 41,117 107,101 36,101

0 - 3 250,326 7,499 123,523 36,905

0 - 0.25 98,414 72,948 4,245 11,783

0.25 - 0.5 78,215 42,433 18,642 6,989

0.5 - 0.75 53,206 723 21,818 10,255

0.75 - 1 34,120 14,732 22,155 12,442

1 - 2 13,701 58,808 40,241 5,368

2 - 3 71 33,619 16,422 804

Pre-Structure



Fort Macon ïDredging Volumes

*Beaufort Inlet / Morehead City Harbor Channel

Distance from 

Inlet

1933 - 1946 

Total Volume

1971 - 2004  

Total Volume

(mi) (cy/yr) (cy/yr)

0 - 3 606,769 809,230

ÅSome of this material would have naturally 

been deposited on the beach.



Fort Macon ïBeach Volume Change Net 

Nourishment and Dredging

Distance from 

Inlet

Dredging 

Percentage 

Added to the 

West

1933 - 1946 

West Total 

Volume

1971 - 2004 

West Total 

Volume

(mi) (%) (cy/yr) (cy/yr)

0 - 3 0% 250,326 123,523

0 - 3 25% 98,633 78,784

0 - 3 50% 53,059 281,092

Distance from 

Inlet

Dredging 

Percentage 

Added to the 

East

1933 - 1946 

East Total 

Volume

1971 - 2004 

East Total 

Volume

(mi) (%) (cy/yr) (cy/yr)

0 - 3 0% 7,499 36,905

0 - 3 25% 159,191 165,403

0 - 3 50% 310,884 367,710

Bogue Banks (Fort Macon)

Shackleford Banks



Fort Macon - Geological Setting

Dredging and Tidal Prism Changesé

Resulting Offshore Bar (Terminal Lobe)

Changes


