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Project Need & Concept

Impacts to seagrass from bridge
construction estimated at 1.28 acres

Lack of injury sites for traditional seagrass
mitigation methods

NCDOT fund experimental science project
for seagrass coalescence

Concept: employ “green engineering” to
encourage natural coalescence of patchy
seagrass




Background: Guiding Principles

1) As wave energy 1cover of seagrasst 2) Seagrass abundancet In lee of formations
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Recomputed from Fonseca & Bell, 1998




roject Feasibility Study

« Eight options

» Factors reviewed/ studie
— Mobilization challenges
— Installation issues
— Maintenance concerns
— Costs

— Estimated essential fish
habitat (EFH) utility
— Potential site impacts
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Wavebreak Construction — Atlantic Reefmaker Ecodisks

Pile-based, flow through system —
negligible substrate impact o et Calm water

Top clamp

7 Diffused
wave energy

Mechanical support system — set
disks at designated design height

Top clamp

Adjustable to
any height

Modularly constructed — easy
modification for SLR adjustments

Perched above substrate —
movement of sand & marine life

Scalable to wave environment
Shape — square & octagonal

Porosity is changeable (20% & 0%) | wecfancalss Incomifig wave

Open water

67-84% decrease in wave energy (ERDC, 2020)

Study link — https://ewn.erdc.dren.mil/?p=7412




§ 2433 gee SRUBRBSIER
& ede boas codo00cs000
52238688828 JLaBRBRUBR
cocooocooco eeoenccoea
18 18
sesene MM..-.-o-o- o008 000 e
»
.
0
..
e .
& 4 . .
.
. .
.
.
++4 00600699 ’ 960
© 06000 00800 0008
° 0o 080 009 .
° 99 90 90000
z i et .
000
7] ] 0000
( ? : °
w W .
Z z
o ®
A LT ~N
ﬂ 600309 K}
° 0000 (7]
s00e (3
000 e 2
s 80 "™ o0
y 6 080000 .
20000 °
° .
°
0 * o
3
H
m 52228633528
- - - A - - -
18
Nmuo-o-o..-
§RABQ8BERN
0000600080
. JREIRBETELR
g cooo0o00B500
o0 :. N_Manno__n..-o-
sco00e 000000 : o o
:
o9 .o
000 .
000008 ..
200 o
e
50909 ®
seo y
0w coo00 0o A
(1 2000000060600
z o 0000 won"naua
~ 00 0008 3 o o
0080000000000000000000000000000800000004 400 ° .
0 3 . [
M 9000000
v 0000 $0000000060060000
0000 060860080008
00 080 00060006 8 =
5 08600060090060 N
00n2066000 1800 w
o
09 ©
=
1]
° 09
® o
e 0009 °
0066000
° o
s0e
Ll

For every foot of wall, CSA forecast * 150 ft?

Seagrass cover f(RWE) before vs after wall
(13.9 m?) of seagrass

500’ of wall =~1.7 ac (0.69 ha)

Project Approach
Forecast seagrass cover response to wave \l/



Wavebreak Construction Using Atlantic Reefmaker Ecodisks

« Chevron shape, due North

« 101 square-shaped units; 500 ft long

« Wave energy dissipation with flow through system (20% porous)
« Seagrass from construction footprint relocated

* No dredging of construction access channel for implementation
« Low draft conditions




Monitoring Program

Wave heights — north & south WM M ‘MWW
Sediment elevation — near-field
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Epibiota colonization of ’
wavebreak

Seagrass cover — aerial
imagery




Results: Wave Height

Strongest wind events; thus, wave energy
predicted from the north

Daily wave height data — alternation of
higher waves on north and south sides

Top 5% of wave heights occurred 5 times
more frequently on the north side DIFF IN WAVE HTS(M): POS VALUE = NORTH HIGHER while NEG VALUE = SOUTH HIGHER
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“Extreme event” results supported
forecasted wind energy reduction zones

J20%0  0AONRN1T  0YAAN0IE SOULITE 0019 0NN 0IA2020 YON0 OANOQOYT  YINEN

sandate



Results: Sediment Elevation

* Near-Field: Sediment elevation along transects within 150 ft of wavebreak

« Far-Field: Digital Elevation Model (DEM) within ~118-acre area
surrounding wavebreak




Results: Sediment Elevation

Sediment Scouring

« Scour pits developed under wavebreak
« Creation of “sand apron”
« Delayed colonization of transplanted seagrass

« Octagonal Reefmaker shape and alternative
orientation in testing to alleviate scouring




Results: Epibiota Monitoring

Substrates - Rock (granite) vs. Concrete
Elevation - Low vs. Middle vs. High

Colonization - macroalgae, hydroids,
barnacles, oysters, cyanobacteria

Concrete primarily colonized by macro &
barnacles

Rock colonization =
macro/barnacles - macro - macro/oysters

2-year lag for oysters, 8-12x higher cover on
rock vs. concrete

]' Disk (high strata) - - =
D S
Disk (middle strata) ﬁ )

} Disk (low strata)




Percent Cover Total Biota

Epibiota Monitoring Results
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Results: Seagrass Mapping

AUG 2018 AUG 2019 AUG 2020 AUG 2021



Acres of Assessment Area Occuppied by SAV

Results: Seagrass Mapping

80.00

70.00

60,00

50.00

40,00

30.00

20,00

10.00

0.00

L

Total Acres Seagrass by Zone: Aug 2018 to Aug 2021
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—@==Reterence - > G6% (red zone) 33-66% {orange zone) - 5-33% (green zone)

High (red) + Med (yellow) = + 1.77 acres (Aug 2020 to Aug 2021)
High (red) + Med (yellow) = + 1.15 acres (Aug 2018 to Aug 2021)

Change in Cover of Seagrass: Aug 2020 vs. Aug 2021
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Take-Aways

Ecological services were enhanced: seagrass, seabirds, essential fish habitat (EFH)

Net gain in seagrass cover
Alternative Reefmaker unit shape and configuration may alleviate scouring
Durable engineering solution to reduce wave energy (wind, boat wakes)

Viable mitigation strategy, employed principles of “green engineering”

N
4
3
2

010.-

83 ~1 00 o




Project Recognition

An ATLAS Volume 2

Nomination Criteria: The project should relate to
EWN key elements

@ 1, Using sclence and engineering to produce operational efficiencles.

e 2. Using natural processes to maximum benefit

3 Increasing the value provided by the project to include soclal,
" environmental, and economic benefits,

4 Using collaborative processes to organize and focus Interests, stakeholders,
" and partners,
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CEA Ocenn Scinnces Inc.

Erin Hodel: ehodel@conshelf.com
Dr. Mark Fonseca: mfonseca@conshelf.com

8502 SW Kansas Avenue, Stuart, FL 34997
Tel: +1 772-219-3000
csa@conshelf.com

Phillip Todd: P.Todd@atlanticreefmaker.com

2011 Corporate Drive, Unit #1
Wilmington, NC 28405
Tel: +1 919-971-5641
www.atlanticreefmaker.com
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