NC Terminal Grom Study;;_;, |
FeaS|b|I|ty and Advisability
of the Use of a Termlnal Grom

&N &
e g

North Carolina Coastal Resources Commission

woacm e

R MOFFATT & NICHOL

B 1 Environmental Consultants




I Meeting Agenda

A Introductions
A Study Overview
A Discussion of Draft Report

I Coastal Engineering Analysis and Geological
Assessment (Section Il & II)

I Environmental Assessment (IV)
I Economic Assessment (VI)

I Construction Techniques, Costs, Locations
(V, VII, VIII)

A Next Steps



I House Bill 709

SECTION 2:

NThe 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.o




I ltems ldentified 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.



I ltems ldentified 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.



l ltems ldentified In House Bill 709

Public Input

A In 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

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

: Kill Devil Hills Town Hall Dec. 16, 2009 - 5 p.m.
| North Raleigh Hilton, Raleigh Jan. 13, 2010 - 4:30 p.m

New Hanover County Government Feb. 17, 2010 - 5 p.m.
Complex, Wilmington

Sea Trail, Sunset Beach March 24 or 25, 2010




I ltems ldentified In House Bill 709

Public Input

A DCM Website: http://www.nccoastalmanagement.net

-

A Email Comments: jim.gregson@ncdenr.gov @ @
oﬂ$" @
Report

A No later than April 1, 2010, the Commission shall
report its findings and recommendations to the
Environmental Review Commission and the General

Assembly.




l Project Team Members

Project Team Members
I Moffatt & Nichol i Coastal Engineering

I Dial Cordy and Associlates, Inc. -
Environmental

I Dr. Duncan FitzGerald (Boston University) 1
Coastal Geology

I Dr. Chris Dumas (UNCW) i Economics




l Roles of CRC/CRAC, Science Panel

CRC/CRAC

I Wil Provide Guidance to M&N During the Study

I Will be Responsible for Developing the Policy Conclusions
and Recommendations to be Supplied to the ERC and
Ultimately the General Assembly

Science Panel

I Science Panel was Involved in the Project Scoping,
Approval of Study Met hodol o
Reviewo (Advisory Role and

I Five Scheduled Meetings
(Sept. 29, Dec. 1, Jan. 19, Feb. 8, and Mar. 12)




I Overall Study Organization

HOUSE BILL 709
Session Law 2009-479

{

Division of Coastal Division of
Coastal Resources Land
Management Commission Resources

I
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AMoffatt & Nichol
ADial Cordy &
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Mr. Chris Dumas
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CRC
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Selected Sites Based on September 29th
Science Panel Meeting

North Carolina
- Oregon Inlet
- Fort Macon

Florida

- Amelia Island

- Captiva Island
-Johnodos Pass




I Overall Project Work Plan

Task 117

Task 271

Task 31

Task 417

Task 51

Task 61

Task 71

Task 81

Coastal Engineering Analyses of Effectiveness and Impacts
of Terminal Groins

Environmental Resource Analyses of Potential Effects of
Terminal Groins

Construction Techniques to Limit Impacts
Economic Study of Impacts of Shifting Inlets
Initial Construction and Maintenance Costs
Potential Locations Study

Public Input

Draft and Final Report



III & lll'T Coastal and Geological Assessment

Method/Approach

A Gather and Compile Physical Data

A Shoreline Change

I GIS Shorelines (DCM, NCDOT, FL DEP) from available pre- and post-
terminal groin periods

I Measure shoreline change along transects every 50 m for 3 miles
each side of inlet

I Calculate pre and post shoreline change rates (cumulative averages
and averages over intervals)

A Beach Volume Changes

I Use avalilable profiles near each site to shoreline change to beach
volume relationships

I Compute beach volume changes based on shoreline change




lII & lll'T Coastal and Geological Assessment

Method/Approach (c o n 0t

A Nourishment
I Determined nourishment and placement volumes and locations
I Calculated volume changes pre- and post-structure netting out all
nourishment (subtract nourishment volumes)
A Dredging
I Determined dredging volumes

I Presented scenarios for amounts of dredge material (excluding
sidecaster) that may have otherwise have naturally bypassed the inlet
(add back percentage of dredging volumes)

A Geologic setting

I Review literature for 5 sites

I Discuss physical and geologic processes as they relate to terminal
groins (examine aerial photography, longshore sediment transport
behavior, morphological changes, human impacts)




III & lll'T Coastal and Geological Assessment

ANALYSIS OVERVIEW

Shoreline Change

AMeasure differences between historic shoreline positions
Alncludes effects of:
U Sea Level Rise
U Storms
U Beach Nourishment / Placement
U Dredging
U Structures
U Long-term Natural Regional Shoreline Processes



III & lll'T Coastal and Geological Assessment

ANALYSIS OVERVIEW

Shoreline Change

AMeasure differences between historic shoreline positions
Alncludes effects of:

U Sea Level Rise

U Storms

U Beach Nourishment / Placement

U Dredging
mm) Structures

Long-term Natural Regional Shoreline Processes



III & lll'T Coastal and Geological Assessment

ANALYSIS OVERVIEW

Shoreline Change
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Fc_)rt Macon '|'. Shoreline Ch

ange

Legend - Fort Macon

——— 1933 Shoreline (USGS)
1946 Shoreline (USGS)
1971( NCDOT Photography)
1998 Shoreline (DCM)
2004 Shoreline (DCM)



Fort Macon i Shoreline Change
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I Fort Macon T Shoreline Change

1933-1946 | 1933-1946| 1971-2004 | 1971 - 2004 |

Distance fro
Inlet

0-0.5

Shoreline recession (erosion)
Shoreline advancement(accretion)




Shoreline Recession and Volume Change

Shoreline Recession

Volume Change
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Study Site Volumetric Change
Rate (cyl/ft)
Oregon Inlet 1.41

Fort Macon 1.01
Amelia Island 1.25
Captiva Island 0.74
Johndés Pass 0.91

100 200 400 S00
Digtance Offshare [f)

Initial Profile Final Profile




l Fort Macon T Beach Volume Change

1971 -2004 | 1971 - 2004
Distance fro West Total East Total West Total East Total

Inlet Volume Volume Volume Volume
250,326

1933 - 1946 | 1933 - 1946

- { - ____§ | |
- . 0y 1t
33,619

Beach Volume Loss(erosion)

Beach Volume Gain(accretion)



l Fort Macon T Beach Nourishment

Distance
from Inlet | 1933 - 1944 1933 - 1944 1971 - 2004 1974 - 2004
(mi) West (cy/yr East (cy/yr West (cy/yr East (cy/yr)
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Fort Macon T Volume Change Net Nourishment

1971 - 2004 | 1971 - 2004 |
Distance fro West Total East Total West Total East Total
Inlet Volume Volume Volume Volume

0-0.75 114,658 44,705 29,027
99,926 66,861 41,469
41,117 107,101 36,101

250,326 7,499 123,523 36,905

1933 - 1946 | 1933 - 1946
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Net Beach Volume Loss(erosion)
Net Beach Volume Gain(accretion)




l Fort Macon T Dredging Volumes

{ 1933 - 1946
‘ Total Volume

1971 - 2004 |
Total Volume
(cy/yr)
809,230

(cylyr)
606,769

*Beaufort Inlet / Morehead City Harbor Channel

ASome of this material would have naturally
been deposited on the beach.



Fort Macon i Beach Volume Change Net
Nourishment and Dredging

Bogue Banks (Fort Macon)

Dredging
Percentage| 1933-1946| 1971 - 2004

Distance fron] Added to the| West Total | West Total
West Volume Volume

Shackleford Banks

Dredging
Percentage| 1933-1946| 1971 -2004
Added to the| East Total East Total
Volume Volume




Fort Macon - Geological Setting
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