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This is a strategic plan developed by the North Carolina Coastal Federation with help from numerous
individuals, organizations and funders. The content, views and recommendations expressedhgthin
document are those of the federation, and do not necessarily reflect the opinions of anyone who helped
formulate this report. This plan is a framework and strategy for improving the economy and environment of
coastal North Carolina, and serves asaking document that will evolve based upon real world experiences
and feedback.

Financial support for this work came from the Kenan Institute for Engineering, Technology & Science at N.C.
State University; the Campbell Foundation in Baltimore, Maryland;the Z. Smith Reynolds Foundation in
Winston-Salem, and by the membership of the federation. We are thankful to our colleagues including Tom
LooneyRob LammeBill Cary, Susan White, Jane Harrison, Melissa Midgett Dickerson, Katie Mosher, Jack
ThigpenCharles Peterson, Todd BamDJohn Preyer, Carmen Hooker Odom and Lauren Kolodij who
provided expertise and guidance that greatly assisted the research and development of this strategy,
although they may or may not agree with all of the interpretations &commendations provided in this

plan.

Special thanks to the 2016 student interns that contributed to the research in this report. They are Alison
Andrews, UN&@hapel Hill; Ginny Crothers, Duke; Maddie Fisher,-Ohipel Hill; and Katherine Vayda,
Dule.

We are also grateful to Michelle Clower, federation Coastal Specialist, for her assistance with editing and
preparing this report for distribution.

Todd Miller, Executive Director
March 2017
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Coastal N.C. presents a unique set of economic assets, challenges and opportunities. Much of our coas
NEBYlIAya NHzNF > FyR Ylye 2F GK2aS FNBlFa FNB f2aAy
employment sectors are agriculture, the militatpurism and fishing. Elsewhere in more urbanized areas,
the development of second homes and retirement communities along with some heavy industry and
academic activities support service and tourism enterprises. All of these sectors heavily depend on the
O2y Ay dzSR aGSoFNRaAKALI 2F GKS 02 a(-Qurfayhs, okl ocearlNS a
and estuaries. While traditional conservation efforts are needed to protect these vital economic activities,
recent fiscal impact studies have dooented that strategic investments in coastal habitat preservation,
restoration, and shellfisaquaculturehelp to increase and protect lorigrm economic prosperity for our
coastal communities. This plan outlines an economic development strategy for.@hedast that:

. . dzZAf RA dzLl2Yy FyR SyKIyOSa GKS adldisSqa O2F aidlf
Il.  Provides sustainable and improved economic opportunities and quality of life, and
[ll.  Ensures the sustainability of our coastal ecosystems, economies and communities.

+L{ LK ¢9a9b¢

The main goal of this strategic plan is to protect and create newtemg sustainable jobs for the
coast while protecting and restoring its environment. This vision illustrates the potential for coastal N.C. to
nurture and expand its existirgconomic base through conservation and restoration of its natural assets.
This strategy will help the N.C. coast becomedNapa Vallegof oysters by using its clean and productive
estuaries to fuel economic growth. This initiative will challenge our state to become more competitive in
attracting federal and private conservation funding dollars to protect and enhance our coastal economy.

Nurturing a thriving natural resource based economy will make our prized N.C. coast an even more
attractive place for expanding compatible industries. Investors and workers will be attracted by a healthy
environment and rich cultural traditions to expanthrine science research and related enterprises, conduct
cleantech enterprises that can often be performed at home, as well as expand recreational, retirement and
second home development.

Furthermore, a healthy natural coast, where urban encroachmensdu# interfere with military
2LISNY 0A2yazx Aa SaaSydAalt AF GKS ! o{d 5SLI NIYSyl
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For too long, coastal protection and restoration was seen as adomensional effort by
environmenalists and government regulators, focused on environmental quality with little appreciation for
the other incentives that a healthy environment brings to the economy and public quality of life.
Independent studies of both stateinded and private, nonpifi restoration efforts on the coast reveal that
these efforts have created hundreds of jobs and millions of dollars in both short anddiongeconomic
activity. These studies also confirm that restoration benefitsectors the coastal economy.

Despite the longerm success of restoration in sparking economic growth, its effectiveness as an
SO2y2YAO aUGNXGS3& NBYlIAya fFNBSte dzyilyz2ey G2 Yy
organizations involved in economic development.
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Understanding this potential begins

X NAZAY | OO02dzyia F2NJ I Kdz with understandingp ®/ ®Qa O2 | adl
economy. Of course, tourism accounts for

economy, bringing ove.EOb:Ihon LISNJ e S| NX | KdE3S5 OKdzy| 2F 2dNJ a
quarter of all tourism occurs on the coast. economy, bringing in over $20 billion per

year, involving more than 40,000
businesses and supporting 200,000 jabs.
Less well knowis that almost a quarter of alburism occurs on the coastompared tovisitorstravelingto
other parts of the state, coastal visitors stay longer and spend more moifren. N.C. Department of
Commerce Travel Summary, over two thirds of overnaggiatstalvisitorsdesignatedoeach gaing as the
number one activityln addition to enjoying the beachespastal tourists engagkn the following activities
that are natural resoure dependentFshing(ranked ), State Parkéranked 9"), Rural Sightseeing (ranked
10M), wildlife Viewing(ranked 11"), National Parkéranked 14'), Other Nature (ranked 18) Bird Watching
(ranked 19"), Hiking/Backpackin@anked 27), Sailingranked 29", Canoeingind Kayakingranked 3%')
and Nature Travel/ Ecotourisfranked 37"). 3

/ht {g£L{L¢hw !0YLLHLD
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http://www.nccommerce.com/tourism

More than ten percent of all coastal visitors participate in some form of fishimg@015 480,854coastal
recreational fishing licenses were issuessulting ind.6 millionO2 I a G F f FAaKAYy 3 a i NR L&
pier)yieldingnearly11.9million pounds of finfish.

In addition to the importance of
NEONBFGA2Yy I FA&AKAY3
economy, the health of fisheries is vital
3,500 jobs $51 million in income to our commercial fishers. In 2012,

commercial fishing supported
approximately 3,500 jobs and produced
$51 million in income statewideHard

blue crabs are the largest and most economically importamhmercial fisheryaccounting for nearly 32

percent of the value of all landings.

Overall, in 2015commercial fisheries landeégb million pounds: 23.&illion pounds of fifish and
42.7million pounds oshellfish(including31 million pounds of hard blue crabs a6 million pounds of
brown shrimp). The industry brought entotal dollar value of $94.million ($30 million just fronmard blue
crals). In 2010, the harvest was 72 millippunds: 32.5 million pounds of finfish and 39.5 million pounds of
shellfish (including 29.8 milligmounds of hard blue crabs and 4dllion pounds obrown shrimp), with a
total dollar value of $79.9 million.
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http://portal.ncdenr.org/c/document_library/get_file?uuid=b13dbf57-2c73-44df-882a-d64984853208&groupId=38337
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b ®/ ®Q3& depehdoi ghdwStér quality and habitat.

b &/ figh@rées depend on good water quality and habi@tabs anather shellfish are particularly
sensitive to the destruction of smbergedaquatic vegetation and degraded water qualityhich frequently
results from poor coastal management methotisthe pastien years the hawest of crabs has declined by
20 percentstatewide1o
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http://www.scottsbt.com/catalog/store/images/pennparts/schematics/tws2_mp_final2009.pdf

In addition to the declines in commercial landingsgreational landings have also decreased. From
20102015,the total pounds of recreationallianded fishdecreasedy 26 percent During that time the
issuance of irstate and outof-state recreational licenses increased by 6.8 and 4.5 percent respectitly,
the individual number of fish landings increasing by roughly 3 percent
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While coastal tourism in N.C. has huge potential to grow in the future, so do its working lands and
waters. Agriculture and forestry will remain a mainstay of its econiipgudent steps are taken to adapt
and mitigate the challenges that these industries face. In addition, strategic efforts to enhance both wild and
farmed shellfish provide vast potential sagnificantlygrow the shellfish industry.

¢.t9{ hC 9b% [WBh{btahowb & L h b! [L bb ®/hd { ¢

With so much of the coagtl Y R (i K & fishing laritl ®@i&m economies dependent on a clean
SYGANRYYSYy(us OGAGAGASAE (GKIG LINRPGSOO YR NB&ad2NB
term economic benefitdn the short term, these projects create jobs, often in rural communities where job
RSOSt2LIYSyd Aa LI NLHAOdz NI @ RAFFAOAzZ G (2 | OKAS@S
its shoreline and neashore wetlands, has a direct, ptige, measureable and loAgrm economic benefit
on recreational and commercial fishing as well as tourism. Indeed, numerous studies of coastal restoration
in N.C. as well as other coastal regions, confirm this long and-s&artreturn on investment.

This economic development strategy aims to restore and maintain the health and productivity of the
bd/ & O02Fadlf SY@ANRYYSYyG G2 LINRPOGARS | adNey3 ¥F2d
To achieve this goal, this strategy focuse®omironmental management and restoration activities that are
essential for perpetuating three very important resources:

|. Clean water
Il. Productive fisheries

1. Working lands

Restoring degraded water quality, depleted shellfish beds and underproductiesiéishhabitats are
key to executing this economic strategy. There are a number of ways to achieve these @bafsvhich
have been documented to improve the coastal economy in both the short andtiéony
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Revitalization of N.C.'s shellfish harvest has particular promise for improving water quality and
aSI¥22R flFyRAYy3Iad alye LIS2LXS 0StASPS GKIG bod/ o
headGdSNBEPE heaid SN LINE R dzhg 90dafceri codpareditd pBk-hankf aehtyty I &
ago, yet N.C. still has some of the best waters for shellfish habitat in the wedrlekitalization of oyster
stocks, including the promotion of shellfislyuaculture not only stimulates that industryut also has a
marked effect on water quality. A single oyster can filter 50 gallons of water s day.

Culture
N.C. Brand
Community

Financial
Return

Resiliency

[Due to its multifaceted benefitshé oysteris sometimes referreb | & G K ! tGAYFrGS /1 t£SHy
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http://chesapeakebay.noaa.gov/fish-facts/oysters

Virginia is a perfect example of a state that has investeghéallfish aquaculturand has seen
LINE F2dzy Rf @ adz00SaaFdzZ NBadzZ (& daquacBlilradéwyesgrew from | Y R
p Hj); nann G2 PwMn ®pemaned felavely sfatic, gioWihdgiors $2b67¢000R 478,856
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The N.C. Division of Marine Fisheries developed a strategic plan in 2016 for restoring oyster populations anc
landings. lincludes:

Restoring 500 acres of oyster sanctuary reefs in Pamlico Sound,
Maintaining 2,000 acres of rotational harvest reefs throughout the coast, and

Fostering shellfisaquaculture

14 North Carolina data acquired by a data request performed by Alan Bianchi. N.C. Division of Marine Fisheries. Marin& Bpangssir.
January, 2017YVirginia values were calculated by average yearly price peeopgttotal number estimated tbe sold, extrapolated from Murry
and HudsonVirginia Shellfish Aquaculture Situation an Outlook ResdriMarch 2012016 Photograph by Daniel Pullen Photaghy.

{ ¢w! ¢t9[DIL Chw /wha ! ¢{Leb D h!! {a¢ ! [2 L9¢/Ih b/t Mt
wO9{ ¢chw! ¢ mhmim HAMT



In addition, stakeholders involved in restoring shellfish havdired other forms of coastal
restoration priorities that will be necessary to maintain clean and productive estuarine waters. These are
outlined as specific goals and actions in @yster Restoration and Protection PlarBl&eprint for Action
2015202015

Estuarine waters are also the critical breeding grounds and nurseries for a wide array of commercially
and recreationally desirable species. As a result, improved shellfish habitat increases the stocks of all of the:
species, benefiting recationaland commercial fisherghis benefit has beedemonstratedby a study
concludingthat in the Southeatern United States] acreof oyster reefyields23,000additionalpounds of
seafoodper yearie These and othemultifacetedecosystenbenefits of restoriig oyster bedsvere
documentedin a recent study by the UNC Institute of MariGeiencesindingthe economic value of
ecosystem oyster reef services (excludiygterharvest)to be $11,000 per acr@er year. This study also
found that thereturn oninvestment of restoring an oyster reaf N.C basedon the value of theecosystem
servicespccursanywhere between 24 yearsiz

OysterKF 6 AGF G NBad2NI (A Zhysbo bbdgunckiedl thraugh ishirgpdcsta they S y G
local economyThis haseenshownthrougha recent studyconcludingd8M invested in habitat restation
created 166 temporary futime jobs with $13.8 M resulting coastal reverue.

|
$M = 166 & 3$13.8M >>> 72.5%

invested in habitat temporary fult resulting coastal return on
restoration time jobs revenue investment

{ ¢w! ¢t9[DILH Chw /wh9 !} ¢{Le¢b D h!! {a¢ ! [2 L9¢/Ih b/t
wO{ ¢chw! ¢ mhim HAMT



EXISTING OR RESTORED MARSH GRASSES

OYSTER DOMES
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Along the N.C. coast, there are countless opportunities to restore saltmarshes that are critical to the
oyster and other fisheries but that have been degratigdast land use practices. Use of coastal restoration
LIN OGAOSa 1y26y a a[A@AYy3a {K2NBftAySa¢ Aa 2yS 27
improvement of shellfis breeding areas. Living shorelines aneerosion control methodhat are proven to
be effectivefor landowners seeking erosion control solutions and improved water qualiting shorelines
also provide effective protection against stomelated damage. A recent survey following Hurricane Irene in
N.C. demonstrated thdiving shorelines in many areas had providegberiorprotection for shoreline
properties, compared to hardened structuresHealthy wetlands have also been shown to accrete (raise the
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http://dx.doj.org/10.10161/j.ocecoaman.2014.09

elevation of the shoreward portion of the marsh), thaitowing the narsh to maintain its elevatiorelative
sea level riseo

Traditional development of estuarine shorelines ligedhardening (bulkheads or riprap) to protect
terrestrial property from erosion and storm damageResearchers from UNChapel Hill and NOAAaently
found that nearly 12,500 miles (or 14 percent) of U.S. shorelines have been hardé&teagercent of which
is along the South Atlantic and Gulf coasthl.C., too, is seeing a dramatic increase in hardening of its
estuarine shorelines.

Compellingscientific data shows that shoreline hardening hurts estuarine ecology, including water
guality and fisheries viabilitsa Simply put, hardened structures reflect wave energy, scouring the adjacent
bottom, destroying the natural marsh and the offshordomergedaquatic vegetation. Indeed, a
comprehensive body of scientific research shows that, when estuarine shorelines are anmitbred
bulkheads their function, resiliency, productivity and ecosystem values are diministiEoe use of
bulkheads can also s#pen and shorten shallow intertidal habitat over time, resulting in the loss of foraging
habitat for shorebirds and commercially and recreationally valuable fish and crustaseans.
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http://dx.doj.org/10.10161/j.ocecoaman.2014.09
http://pubs.usgs.gov/sir/2010/5254/pdf/sir20105254_chap10.pdf
http://eco.confex.com/eco/2014/webprogram/Paper50391.html
http://pubs.usgs.gov/sir/2010/5254/pdf/sir20105254_chap10.pdf
http://pubs.usgs.gov/sir/2010/5254/pdf/sir20105254_chap10.pdf

Failure rates of coastal armoring
from scour, undermining, outflanking, 76% of bulkheads were damaged
overtopping, and battery by storm
waves-- are high. Even large, well
engineered structures carxperience
overtopping by waves and catastrophic
failure, creating huge risks not only to
infrastructure, but also to public safety Studies also demonstrate that bulkheads, unlike living shorelines,
suffer significant damage from hurricanes. For examgpleyrvey of the N.C. coast following Hurricane Irene
indicated that76 percent of bulkheads were damaged by the hurricane, while no visible damage was
observed at living shoreline sites

no visible damage living

shoreline sites

The strategic use of living shorelines to combat erosion on theerthan 12,000 miles of estuarine
shorelines in N.C. will help to restore oyster and fish habitat. This restoration is essential to perpetuating anc
expanding fisheries productivity, improving water quality, and enhancing economic activities that dapend o
a high quality coastal environment. Living shoreline techniques, which have the additional benefit of often
being less costly to landowners than armoring, can support a suite of related industries: designers,
engineers, installers, and nurseries (foetplants installed).
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A healthy prosperous coast cannot be sustained without clean estuarine waters. Traditional land use
practices in the coastal zone have frequently involved significant ditching and drainage of the landscape.
These modificationt the hydrology not only degrade downstream coastal water quality, but also can cause
unanticipated problems for many land uses. For example, rising sea levels and more frequent storms can
cause saltwater to intrude upstream as well as higher groundwateide This hurts the productivity of
coastal lands for agriculture and forestry.

Restoring or replicating natural hydrology of coastal watersheds can promote the cleanliness of our
waters, and serve to keep coastal landscapes more productive as wdakids. Coastal areas have
undergone significant changes as land use practices have intensified through the increase in agriculture,
forestry and urban development. Conventional land use practices circumvent natural hydrologic processes.
Rainwater is trasported rapidly over impervious surfaces and through connected conveyance systems,
including ditches, pipes, parking lots and yards. Excess surface water from a rain event is known as
stormwater.As aresult from changes in land use practices, during dtetr atorm events, rainwater passes
quickly over the landscape, collecting pollution before flowing directly into coastal waters. Stormwater
runoff results in a variety of chemical, organic, nutrient, bacterial and sediment water pollution.

Conventionalunoff management methods rely on peak flow storage, but do not mitigate pollution
and cannot keep up with increased pressure from land use. As the intensity of land uses increases, hydroloc
is altered and can lead to an increase in sedimentation andi@ng ecosystem degradation and loss, loss of
aguatic biodiversity, degradation of water quality and increased flooding.

Rather than focusing on reducing sources of contamination or attempting to treat and remove
bacteria and other pollutants from stormater runoff, the most cost effective restoration strategy is to focus
on reducing the overall volume of stormwater runoff, and subsequently limiting the conveyance of runoff
from the land into our coastal waters. Thesbestachieved through watershed piaing efforts that identify
opportunities to update and relesign drainage systems that work to serve the purposes of landowners and
the environment at the same time. In an era of rising sea levels, traditional drainage infrastructure is
becoming increasgly obsolete and sometimes counterproductivproviding the opportunity to rethink
and update aging infrastructure with new designs that better serve the needs of both coastal communities
and the environment.

Lowimpact development (LID) practices anddauses that follow LID design principles can provide a
new solution to the problem of stormwater. LID practices mimic natural hydrology by increasing infiltration
of water into soils, where pollution is filtered before it reaches coastal fisheries.
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