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BACKGROUND

Bonner Bridge seagrass impacts

e Bonner Bridge only direct connection of the NC Outer Banks to the
mainland — in severe disrepair and required replacement

 Need 1.28 acres (0.52 hectare) new seagrass for Bonner Bridge impacts
 No nearby candidate areas to be “fixed”

* Here:
 Apply models of wave energy <> seagrass landscapes
e Reduce wave energy on patchy seagrass beds
e NSeagrass patch #, expansion, coalescence = increased acreage
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BACKGROUND

Seagrass landscapes change across disturbance gradients

Increasing currents, waves, bioturbation

(disturbance extent, intensity, duration, frequency, sequence)

—
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BACKGROUND

Tipping points in NC seagrass cover
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APPROACH

Mitigation location and strategy

Dredge material islands

Oregon Inlet &
Bonner Bridge
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APPROACH

Forecast seagrass cover response to wave \l/

e Seagrass cover f(RWE) before vs after wall

* For every foot of wall we forecast * 150 ft?
(13.9 m?) of seagrass

e 500’ of wall =~1.7 ac (0.69 ha)
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APPROACH

Containment

Containment with
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Weight; will
3 " because of
eanbe detanictately photodegradation and
moved in . changing Low-Moderate: Low-
Versatile Moderate; abundant fragmentation;
variable functianal based an maderate ;
i because of < surface area for containment with wire  |http://www sepienginearing.c
(Gabions  [amounts geometry; containment decay — because of ST
21) s piecemeal el TeD gl attachment and sicteingsl leads to puncture am/proj verfront-
& construction 5 interstitial space for 2 wound potential; in a lergsion-mitigation/
associated maintenance effectivenessin construction
5 i small fauna (3) wave prone system the
costs of every few wave dampening (2) (4)
e st change in geometry is
5 ik also problematic, One or
:Emmg i more rows of structure
may be required.
Weight;
moved in Lows smooth surfaces |MOUEHE  oe e ot least 2 rows
Large modular Moderate — and high because
moderate 3 may limit attachment; of structure. Stable but  |httpy/fwww oreline.c
WADS 3 units require  |Potential for [WAD at $180ta  |multiple rows need b = |of ficed 7
to high L modifiable to provide very heavy. om/#tlwave-attenuation-
(19) 2 moderate settling (3)  [$250 per linear foot [for complete wave module -
weight | 1y o gl internal access to omtruction |re-desiened. Additional [device wads/clarg
modular 7 e larger fauna (3) P licensing costs TED
units {4)

Mitigation Alternatives Analysis

e Eight options
e Factors reviewed/ studied

Mobilization challenges

— Installation issues

— Costs

— Maintenance Concerns

— Estimated essential fish habitat

(EFH) utility
— Potential site impacts

WEDA DREDGING SUMMIT & EXPO ‘19



APPROACH

How Atlantic Reefmaker Technology Works
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APPROACH

Installation Dec 2016 — Jan 2017
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RESULTS

Full Installation & Monitoring

* A Biological colonization
e A Sediment elevation

e A Seagrass coverage

Far field
Far field
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Near field sediment elevation survey

* Transect surveys of elevation
e Erosion pits under structure

e Shoaling on south (lee) side
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Near field sediment elevation survey

Substrate % Infrequent Frequent Near-continual
Cover Inundation Inundation Inundation

Embedded Granite 0 19 17
Rock
Concrete Base 27 70 90

~15% areal cover relocated seagrass
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Epibiont Cover/Relocated Seagrass

January 2017 September 2018 | 4 ~2.5ac(1.01 ha)
. Reference Zones

‘ >66% energy |

ﬁ 33-66% energy |,

{—— 5-33% energy

+ 1.34 acres (0.54 ha) in zones with >33% energy {,

Areas of assessment % cover 2017 % cover 2018 Gain per base (ac/ ha) Ref. adj change % cover
Reference areas (4, 2.48 ac/ 1.00 ha) 16% 20% 0.22/0.09

Total area of >66% wave Energy decrease 20% 43% 1.18/0.48 22%

Total area of 34-66% wave Energy decrease 23% 46% 1.02/0.41 18%

Total area of 5-33% wave Energy decrease 30% 30% 0.31/0.13 6%
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Conclusions

Seagrass coverage changes across disturbance gradients
NC seagrass/disturbance well studied and modeled
Manipulation of gradient = changes in seagrass coverage

Reefmaker method with suspended wavebreak structure:

— Supported new, persistent seagrass cover

— Provided substantial additional EFH service
Cautiously optimistic - seagrass acreage > mitigation requirements

Continued monitoring to validate and improve forecasting
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Questions?
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