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would go here.

Background

• Since 2000 – 9 Mcy of sand have 
been placed on South Beach.

• The Village elected to pursue 
construction of a terminal groin.
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WHAT IS A TERMINAL GROIN? 
(HINT: It’s not a jetty)

• Meant to stabilize the end of a littoral cell, 
not specifically improve an inlet.

• Structure must be “leaky” (i.e. low and 
permeable).

• Large uniform armor rock.
• Serve as a template for updrift shoreline.
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“So, you want to build a ‘jetty’ in North 
Carolina?” – Everyone not on Bald Head



COASTAL ARMORING IN THE
TAR HEEL STATE

• 2011: SB 110 repealed decades‐long ban on hard 
structures allowing for potential construction of 
up to four “test” terminal groins. 

• 2013‐15: Bald Head Groin was permitted and 
constructed.

• Complex analysis required for permitting and 
construction.
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MODELING WAS REQUIRED

DELFT 3-D
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Hydrodynamic
Grids (FLOW)

• 4 Domains

• Cell Size Range: 
430m offshore 
(Black) to 17 m 
nearshore (Red)

• WAVE Model 
refined using 
similar grid 
resolution(s)

Wilmington
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Transport
Patterns & 

Rates
Typical 2-Year Cycle: 

• Measured Shoaling 
1,176,000 cy

• Computed Shoaling 
963,500 cy
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Modeling Difficulties

Nobody’s perfect!



Relevant Delft3D Limitations
While powerful, Delft3D could not: 
• account for repose of a slope due to “avalanching”.

• Could not model immediate response to 
dredging.
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Relevant Delft3D Limitations
While powerful, Delft3D could not: 
• account for repose of a slope due to “avalanching”.

• Could not model immediate response to 
dredging.

• precisely describe the permeability of a structure.
• Requires sensitivity testing

• predict MHW shoreline position.
• Can predict submerged shorelines (MLLW).

• fully describe inlet shoreline physics (ship wake, 
wind waves, etc.)
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So, how was Delft3D applied?

Evaluate E.I.S. alternative actions
• Performance predictions

Also modeled:
• Multiple channel orientations
• Multiple dredge scenarios
• Multiple shoreline alignments
• Tube groin field alterations
• Sediment Budget
• Historical inlet configurations
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Analytical Design:
Shoreline Orientation & Erosion
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PHOTO: MAY 2013

PHASE I LENGTH –
1,300 ft

PHASE II LENGTH –
1,900 ft

• Modeling suggested 
a 1,900 ft groin 
would meet project 
goals. 

• Engineering 
judgement elected 
to construct in two 
Phases.

Groin
Length
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E.I.S. / PERMIT 
EVALUATION ISSUES

• EXPECTED –
– Alternatives Analysis
– Federal Navigation Project
– Far-field effects (Oak Island)



Project effects on Federal Channel

• Waves (no significant change),

• Tidal Currents (no significant 
change),

• Cross-currents (no significant 
change),

• Shoaling (moderate reduction).



IMPACTS TO OAK ISLAND

No far-field 
hydrodynamic effects 

predicted.



MODELED GROIN
PERFORMANCE



Transport Pathway
SSW wave: 3.5m, 9 sec.

“t1 wc_08 groin-nogroin.avi”



Performance of
EIS Alternatives

(MLLW 9-Yr POST)

STATUS QUO: TUBE GROINS + BEACH FILL
BEACH FILL ONLY
TERMINAL GROIN + BEACH FILL + TUBE GROINS
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E.I.S. / PERMIT 
EVALUATION ISSUES

• EXPECTED –
– Alternatives Analysis
– Federal Navigation Project

(i.e. Section 408 Analysis)
– Far-field effects (Oak Island)

• UNEXPECTED –
– Fish Larvae?



Assessment of Impacts to the Transport of Fish Larva

Drogue Tracking (Multiple input locations and tidal phases)

LEGEND
FILL ONLY (Yellow)
TERMINAL GROIN AND FILL (Red)

Duration of Travel
Fill = 6.13 hrs.

Groin = 6.18 hrs.
Delta = 3 minutes



Assessment of Impacts to the Transport of Fish Larva

Drogue Tracking
(20 Days)



Assessment of Impacts to the Transport of Fish Larva

Particle
Tracking

WITHOUT PROJECT WITH PROJECT
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PRE-BID BEACH (May 2014)

TERMINAL 
GROIN
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PRE-CONSTRUCTION BEACH (AUG. 2015)

TERMINAL
GROIN
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POST-CONSTRUCTION (Nov. 2015)
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Nov. 2011
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YOU ARE HERE



• Use of the Delft3D model was critical 
to navigating both the regulatory 
framework and NGO concerns.

• Thus far, the terminal groin at Bald 
Head is meeting expectations.

Summary
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