Coastal Resilience Opportunities:

Ocean Outfall Maintenance Along the North Carolina Coast
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NCDOT Ocean Outfalls in Dare County
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Phase 1- Data Needs
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Phase 1- Data Compilation

Datums for 8651370, Duck, NC
All figures in feet relative to NAVD88

ERDC Field Research Facility Pier (Duck, NC)

Jan 1996 — Sep 2023
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Phase 2- Design Considerations

Performance Resilience
Accessibility Construction Conveyance Sea level rise
Submerged or not Maintenance Water quality Burial risk
eigggt_:tei:)?s Worst case scenarios Beachgoer safety Design Flexibility




Phase 2- Design Alternatives

1. Upland treatment
« Improves outlet water quality
* Resilient to dynamic coastlines
« May eliminate or shorten outfalls

2. Reconstruct in place
« Convenient construction option
« Easier permitting process

« EXisting maintenance access

3. Offshore extensions
« Improves outlet water quality
« Large potential for maintenance reduction

« Improves beach aesthetics




Phase 2- Design Alternatives

1. Upland treatment

« Examples:
* BMPs
* Dune Infiltration Systems
» Drainage system redesign
« Constraints:
« Existing drainage system elevations
« Groundwater table elevation
» Beach slope
 Easements
« Additional periodic maintenance

« Large drainage areas




Phase 2- Design Alternatives

2. Reconstruct in place

« Examples:

Maintain current design, same material choices
Maintain current design, new material choices

Demolish sections within intertidal zone

« Constraints:

Least favorable water quality option
May increase local beach erosion at outlet
Least resilient option

No significant improvements to maintenance issues




Phase 2- Design Alternatives

3. Offshore extensions

« Examples:

» Extend beyond depth of closure
» Extend beyond intertidal zone
« Constraints:
» Depth of closure is ~3,000’ offshore
« Seabed elevation can vary multiple feet annually
* Most costly option

« Submerged construction and maintenance




Phase 2- Extension Alternatives
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Phase 2- Extension Alternatives
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* Preliminary structure recommendations and alternatives
« Cost estimates for recommendations and alternatives
 OQutfall replacement priority matrix

+ Site summaries and specific challenges

« Environmental and regulatory considerations




Funding Opportunity Preparation
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40+ Countries

with ongoing projects
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— Employees worldwide
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15 Countries
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@ 23 Envision®-verified projects

(more than any other firm)
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