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RESILIENCE

PLAN & BUILD RESILIENCE

Develop and implement plan
to become more resilient.
improving forecasts, ob-

servation models, com-
puter systems

getting information to
decision makers faster

incorporating green
infrastructure
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DISASTER STRIKES

Disasters can be imminent
or strike unexpectedly.

sea level rise

tsunamis

coastal storms and ¢

hurricanes
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RESPOND

pollution response

agery

surveys to reopen ports

Bouncing back & building beyond.

RECOVER

damage assessment im-

completing hydrographic

Assess resilience and
manage adaptively.

assessing damage to com-
munities, economy, and
environment

| issuing grants to rebuild
‘and restore habitat

providing data and tools
'~ for analysis

Assess resilience and begin planning for the next disaster. ¢
Building resilience is an iterative process.



=

MEASURE
EFFECTIVENESS v

TAKE ACTION

ASSESS RISK
IDENTIFY

SOLUTIONS

Intersection of
Community and
Ecosystem Resilience

Identifying nature-based or
green infrastructure
solutions, where coastal
communities can increase
their resilience by effectively
protecting, restoring and
sustainably managing their
natural resources while
strengthening local capacity
for climate adaptation.

--The Nature Conservancy
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What is " e P
Resilience? :

e “Resilience”:
how fast/in what
fashion a system
can bounce back
(or forward) after
a disturbance

* “Community
Resilience”

* “Ecosystem
Resilience”




2018 2020 2021 2023

NORTH CAROLINA COASTAL HABITAT -
North Carolina PROTECTION PLAN .

Natural and Working Lands Action Plan

2021 AMENDMENT

NORTH CAROLINA COASTAL
HABITAT GREENHOUSE GAS
INVENTORY

ENHANCING COASTAL FISHERIES THROUGH HABITAT
PROTECTION AND RESTORATION

State of North Carolina

ROY COOPER . "
GOVERNOR Climate Risk Assessment

and Resilience Plan

Impacts, Vulnerability, Risks, and Preliminary Actions.

North Carolina

Octaber 29, 2018

EXECUTIVE ORDER NO. 80

June 2020

NORTH CAROLINA'S COMMITMENT TO ADDRESS CLIMATE CHANGE AND

TRANSITION TO A CLEAN ENERGY ECONOMY A Comprehensive Strategy for Raducing North Carolina’s
Vuinerability to Climate Change

MARSH FORWARD

A REGIONAL PLAN FOR THE FUTURE
OF THE SOUTH ATLANTIC COAST’S
MILLION-ACRE SALT MARSH ECOSYSTEM

June 2020

soutH
ATLANTIC

— ATve Final Regport
September 2023

North Carolina

State of North Carolina| el FeS | COASTAL CARBON COLLABORATIVE _

ROY COOPER
GOVERNOR

February 12, 2024
FXECUTIVE ORDER NO. 308 North Carolina
Priority Climate Action Plan

NC Ent

AN ORDER TO PROTECT AND RESTORE NORTH CAROLINAS CRITICAL
NATURALAND WORKING LANDS

WHEREAS,

Greenhouse Gas
Inventory (1990-2050)
January 2024

§ 113A-3 it is the ~... policy of the State t0 seck

¢ and aesthetically pleasing surrounds

May 2024

NORTH CAROLINA

Executive Order 305 [ | wsicreuein Pois.




Living shorelines

Shoreline protection approaches that incorporate habitat
restoration alone or in combination with some type of
built infrastructure to provide coastal protective services
to humans.

(NOAA 2015, Smith et al. 2020)

Oyster shell

Photo Credits: R. Gittman

Smith et al. 2020 Frontiers in Marine Science
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lv LIVING SHORELINES SUPPORT RESILIENT COMMUNITIES

Living shorelines use plants or other natural elements—sometimes in combination with
harder shoreline structures—to stabilize estuarine coasts, bays, and tributaries.
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Why Use Living Shorelines?

Natural, effective and
economical way to
stabilize eroding
shorelines

Outperforms
bulkheads short- and
long-term

Requires minimal
maintenance

Increases property
value

Typically less
expensive than
bulkheads

Contents lists available at ScienceDirect

Ocean & Coastal Management

journal homepage: www.elsevier.com/locate/ocecoaman

Marshes with and without sills protect estuarine shorelines from
erosion better than bulkheads during a Category 1 hurricane

Rachel K. Gittman *°, Alyssa M. Popowich ', John F. Bruno ", Charles H. Peterson * "

“ Instirure of Marine Sciences, University of North Caroling at Chapel Hill, Morehead City, NC 28557, USA
" Deparement of Bielogy, University of North Caroling at Chapel Hill, Chapel Hill, NC 27500, USA

@ CrossMark

Hurricane Irene Impacts (2011)

Hurricane Matthew (2016)
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1 year before 1 day after

5 years later




Hurricane Florence 2018

Over $22 billion in damages in
North Carolina (NOAA estimates)

Eastern shoreline @Carteret Community College:
more than S1 million in damages
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Text SHORE to
252-557-8936
to check out this
living shoreline project

\ /3 North Carolina
Coastal Federation
. Working Togethe 2

Text COAST to support a healthy
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Carteret Community College and Civic Center




Photo Credit: NOAA Beaufort Lab

Duke University Marine Lab and NOAA Beaufort Lab




HOW GREEN OR GRAY SHOULD YOUR SHORELINE SOLUTION BE?

[ER TECHNIQUES

ce. Suitable
ost areas

energy
vironments.

g Shorelines

SILLS -

Parallel to
vegetated
shoreline, reduces
wave energy, and
prevents erosion.
Suitable for most
areas except high
wave energy
environments.

BREAKWATER -
(vegetation
optional) - Offshore
structures intended
to break waves, from erosion
reducing the force  waves. Suita
of wave action, and sites with
encourage sediment hardened shorel
accretion. Suitable  structures.
for most areas.




% wave attenuation

Research Need: Designs and Substrates that Maximize Coastal
Protection and Ecological Functions

Designing for oysters Designing for waves

Morris et al. 2019



Quick-Reef™

Fvaluating new
designs

Seaﬁ'!nt

North Carolina
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Oyster Catcher™ Novel Substrates
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Shell Bags

COASTAL RESERVE &|
NATIONAL ESTUARINE]
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Iman et al. 2022 Ecologlcal Applications
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LIVING SHORELINE

ACADEMY

Learn the latest techniques,
materials, and funding
opportunities for shoreline

management! \ L/_?

/)
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Sea C}ént CARTERET

NORTH CAROLINA
Intro to Living Shorelines Structures & Designs for
Living Shorelines

March 27, 2024 2-5pm April 3,10,17,24 2-5pm

Q Basic techniques and guidelines Q Determine shoreline vulnerabilities

0 Identify proper stabilization

@ Learn the options for materials ) : _
techniques for variety of scenarios

Q Funding Opportunities Q Develop skills to develop and
install living shorelines
These courses are ideal for:

; Scan or click
-Shoreline property owners e TR e
-Living Shoreline Crew Leaders here to pre-

-Marine Contractors .
@ ¢l @ register.

-Coastal Enthusiasts

»

North Carolina
Coastal Federation
Working Together for a ealthy Coast




Carteret Community College 2
Living Shoreline Academy CARTERET

 The Academy provides training to property owners, managers,
environmental stewards and contractors

|

* The Academy is made up of multiple courses:
* Introduction
e Structures and Design
* Vegetative
* Construction
* Field — Study / OJT

* The courses are being delivered and developed each semester




Carteret Community College \
Living Shoreline Academy CARTERET

* The Introduction course provides an overview of:

* Living Shoreline Definitions

* Benefits and Drawbacks

* Suitable Locations

* Types of solutions

* Costs

* Permitting

* \Vegetative Planting

 Serves as the primer for follow on training




Carteret Community College \L
Living Shoreline Academy CARTERET

* The Design and Structures course provides a deep dive into:

| - e N

* Site Survey

* Slope Assessments
* Energy Assessments
* Design Principles

* Substrates

* Drawings
Permitting



Carteret Community College }‘/5>
Living Shoreline Academy CARTERET

* The Vegetative and Construction courses will be available for Fall 2024.

Topics will include:
e Marsh Grass Selection

* Spartina Grass Propagation
e Upland Plants

e Construction Techniques

* Logistic Considerations




e Aquaculture

* Boat Building Academy

* Fiberglass, Resin and Gelcoat
* Marine Service and Repair

* Marine Captain’s Licensing

* Marine Diesel
e OQutboard Propulsion Systems




Carteret Community College \lL,

CARTERET

For more information and registration details:

Contact:

Scott Leahy, Maritime Programs Coordinator
*LeahyS@Carteret.edu
«252-222-6090



mailto:LeahyS@Carteret.edu
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North Carolina

Coastal Federation
Working Together for a Healthy Coast
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