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any height




Eco-disks

Currently, Eco-disks implemented for
* Low Energy Wave Environment

* 20% porosity

* Octagonal Shaped
* High Energy Wave Environment

* 20% porosity

* Square & Octagonal Shaped

Future Eco-disk structures
* 0% porosity
* Moderate energy wave environment
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Brunswick Town - History




Fort Anderson - History

7 VIEW OF THE MOCK MONITOR

PLAN OF
FORT ANDERSON,

CAPE FEAR RIVER,N.C.
SHOWING THE LINE OF ATTACK BY THE GUN-BOATS
FEBRUARY 18 ™" 1865,

Under Rear Admiral D.D.PORTER,

When the Rebels evacuated under nlunn.\' Fire

Three hundred and eighty shells anhour thirteenhours Bombardment

%)
HISTORIC
SITES




Brunswick Town/
Fort Anderson

May 2008
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NOTES:

1. TIDALDATUMS TAKEN FROM NOAA TIDAL
BENCHMARK "WILMINGTON, NC*, ID # 8658120.

2. SEE SHEET 10 FOR SECTION A-A VIEW.
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Living Shoreline/ Rock Sill vs RM
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Why RM instead of a Rock Sill?

»Works in horizontally limited areas
» Dissipates destructive wave energy
»Works in high energy environments

»Provides habitat for marine fauna, sessile and non-sessile
organisms

»Sets base unit above the substrate
o Minimizing scour
o Minimizing sand/sediment re-distribution

»>Minimizes ‘foot print’ impact to substrate

012" diameter per fiberglass pile (0.785 ft? per piling)
o Reefmaker — 500 ft long structure = 78.5 ft?
oRock Sill — 500 ft long with 2:1 slopes = 10,000 ft?2

»Permits flushing along the entire shoreline
» Allows for modular construction

»Enables easy adjustments to accommodate for sea level rise
(SLR)



Reefmaker Installation

Fal

Phase 1 -July 2017




After Phase 1, ...

» Assessed Initial Project
*Height
= Structure Shape
= Wave Direction

»Monitoring — (9/2017 to 6/2018)

= Accretion
= Wave Energy

»Monitoring — (6/2018 to 5/2019)

= Accretion

= Wave Energy
= Cameras

= Vegetation




Reefmaker Installation

Phase 2 - June 2018
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RM in Action — Drone View

Phase 1 (220’) — completed August 2017

Video Date — December 2017

Click hyperlink to see video

https://drive.google.com/file/d/IHNPDp8ZwGIKjyHtmr 1j6V2-bboaf-
1X/view

Note:
* Wave energy contrast at structure and up/down river

 Wave energy reflected back into the river
 Sedimentation at the structure and upriver at end of

video




RM in Action — Land View

Phase 1 (220’) — completed August 2017

Video Date — April 2018

Click hyperlink to see video
https://www.youtube.com/watch?v=CLGbZglzQSk&feature=youtu.be



https://www.youtube.com/watch?v=CLGbZgIzQSk&feature=youtu.be

Reefmaker Monitoring

Spartina alterniflora




Reefmaker Monitoring

: sy * ~ | Spartina alterniflora
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Hurricane Florence comes ashore ...
September 13-16, 2018

Video is from Southport, NC — approximately 10
miles down river from

Brunswick Town/ Fort Anderson (BTFA) site

Structure at BTFA sustains several high storm
surges

Click hyperlink to see video
https://www.youtube.com/watch?v=pcTmexEoMOQ



https://www.youtube.com/watch?v=pcTmexEoMOQ

Reefmaker Monitoring

., Spartina alterniflora

October 23, 2018 :

B9 Ps=
Picture Taken 5 weeks after Hurricane -
Florence




Reefmaker Monitoring
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‘October 23,2019
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eefmaker Monitoring

Spartina alterniflora




Reefmaker Monitoring

Phase 1 Construction
July 2017
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Reefmaker Monitoring

January 2019

Accretion Change Areas




Reefmaker Monitoring

Accretion Change Areas April 2019




Reefmaker Monitoring

July 8, 2019




Reefmaker Monitoring
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Wave Attenuation Study

= 10/15/19
enerated Wave




Wave Attenuation Study

AR EINE Y Table 5: Summary of Wave Transmission Coefficients

| Vew K E: Hmax
All Events 0.59 0.39 0.54
Inbound 0.37 0.16 0.35
Qutbound 0.72 0.53 0.73
i Wind Waves KW, EW;
All events 0.78 NA
Events with Hm0>0.1 0.64 0.39
Wind Event 1 0.68 0.51
0.68 0.43

Wind Event 2
W 37 VGW incidents
e 23 outbound
* 14 inbound
2 Wind incidents
Winds from N/NE
(= outbound)




Wave Attenuation Study

US Army Engineer Research &
Development Center

Conducting Wave Studies on:
e 20% porous structure
* 0% porous structure

Technical report coming, & the fact sheet
notes:

Testing of the system is ongoing, including a
second configuration, but wave transmission
between 40% and 57% have been measured
with a strong dependence on the wave
period. This transmission represents a
decrease in wave energy between 67 and
84% while maintaining the exchange of water
between both sides of the structure.

October 2020

Summary of Testing on the Living Wave
Barrier for Walter Marine/Reefmaker

By Duncan Bryant and Leigh Provost

The U.S Army Engineer Research and Development Center (ERDC) was approached by Walter
Marine/Reefmaker to perform wave transmission testing on a novel wave attenuator product and
entered into a Testing Service Agreement on April 6, 2020. Walter Marine/Reefmaker has
developed a novel, pile driven based wave attenuation product for use in estuarine and off-shore
environments in contrast to conventional rubble mound structures that create a barrier to flushing,
affecting sediment transport and water quality. Piles are driven into the sediment at a specified
spacing, then pre-cast concrete units are slid onto the piles and anchored. This design eliminates
the need for excessive fill material typical of rubble mound structures

A scaled physical model flume study is being conducted to measure the wave reflection and wave
transmission of the system in estuarine conditions. Estuarine conditions for this study are
characterized by wave heights between 1 and 6.5 ft and wave periods of 2.5 to 8s. This range
covers the daily and extreme wave conditions in most estuaries. Provided the concrete units have
a width of approximately 58 inches, the capabilities of the ERDC-CHL wave machine in the 1.5
meter flume, and the model constructability, a scale of 1 to 5.16 is being used. This results in model
concrete unit widths of approximately 11.24 inches wide, model wave periods between 1.1 and
3.5 seconds, and model wave heights between 0.19 and 0.79ft

Figure 1. Comparison between installed Living Wave Barrier and 1 to 5.16 scale model
Testing of the system is ongoing including a second configuration, but wave transmission between
10% and 57% have been measured with a strong dependence on the wave period. This transmission
represents a decrease in wave energy between 67 and 84% while maintaining the exchange of
water between both sides of the structure

POC: Duncan B. Bryant, PhD PE, duncan bryant@usace.army.mil , (601)634-3898



Tropical Storm Isaias

Hurricane Eye ;; emli:)l\: /
Crossed Over BTFA

August 4, 2020 /

Tue Early AM
70 mph
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Brunswick Town - Fort Anderson Shoreline Stabilization | Brunswick County, North Carolina

Beginning in 2008, the NC Department of Natural and Cultural Resources
observed unprecedented shoreline erosion at their Brunswick Town -
Fort Anderson State Historic Site located on the lower Cape Fear River.
Shoreline erosion caused by constant tidal forces and dynamic wave action
threatened to destroy the Site's historic wharfs and the earthen batteries
of Fort Anderson. DNCR challenged North State Engineering to design a
wave attenuation system which could protect the Site's natural and cultural
and
capture for the i of the degr marsh and shoreline. North
State Ei ing designed, ad; d, and supervised the construction of
ani i ion- the for Phase 2. Recent
monitoring that f has proven to be the right
solution for dissipating high energy waves while improving aquatic habitats
and water quality.

LEFT: Aerial of Phase 2 discs) of the

Ecosystem in action. The dis sized ship at rough
13 knots (15 mph) creates a very dynamic wave as it transits from the Port
of Wilmi The is highly effective at dissipating
and reflecting the wave energy while maintaining flushing through the
entire length of the structure.

CENTER: The - Phase 2 prep: to dissi a
larger container ship's wake as it transits up lhe Cape Fear river to the Port
of Wilmington. The octagonal design of the concrete stacked discs creates
an irregular surface profile ideal for dissipating the wave energy of the
ship’s wake. The spacing and voids between the discs allows for flushing
along the entire which p dii transfer and aquatic
habitat. Pile clamps hold the off the

behind the marsh grass will naturally reestablish
and provide a natural buffer to the Site's shoreline.

RIGHT: Prior to 2008, marsh grasses extended over 80 feet from the
shoreline at this location. In 2016, Hurricane Matthew eliminated the
marsh grasses and eroded the bank to less than 50 feet from Fort
Anderson’s earthen battery “A”. Phase 2 was completed in August 2018.




a L
|

i

Nomination Criteria: The project should relate to o o
1. Using science and engineering to produce operational efficiencies. for

. Using natural processes to maximum benefit. ATLAS VOIu m e 2

Increasing the value provided by the project to include social,

environmental, and economic benefits. MarCh 2021 Announcement

Using collaborative processes to organize and focus interests, stakeholders,
and partners.
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