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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 expressed within this 

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 as a working 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; and the Z. Smith Reynolds Foundation in 

Winston-Salem, and by the membership of the federation. We are thankful to our colleagues including Tom 

Looney, Rob Lamme, Bill Cary, Susan White, Jane Harrison, Melissa Midgett Dickerson, Katie Mosher, Jack 

Thigpen, Charles Peterson, Todd BenDor, John Preyer, Carmen Hooker Odom and Lauren Kolodij who 
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although they may or may not agree with all of the interpretations and recommendations provided in this 

plan. 
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preparing this report for distribution. 
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Coastal N.C. presents a unique set of economic assets, challenges and opportunities.  Much of our coast 

ǊŜƳŀƛƴǎ ǊǳǊŀƭΣ ŀƴŘ Ƴŀƴȅ ƻŦ ǘƘƻǎŜ ŀǊŜŀǎ ŀǊŜ ƭƻǎƛƴƎ ǇƻǇǳƭŀǘƛƻƴΦ ¢ƘŜ ǊǳǊŀƭ ŎƻŀǎǘΩǎ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ŜȄƛǎǘƛƴƎ 

employment sectors are agriculture, the military, tourism 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 

ŎƻƴǘƛƴǳŜŘ ǎǘŜǿŀǊŘǎƘƛǇ ƻŦ ǘƘŜ ŎƻŀǎǘΩǎ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜǎΣ ǿƻǊƪƛƴƎ ƭŀƴŘǎ ŀƴŘ ǿŀǘŜǊǎ -- our farms, forests, ocean 

and estuaries. While traditional conservation efforts are needed to protect these vital economic activities, 

recent fiscal impact studies have documented that strategic investments in coastal habitat preservation, 

restoration, and shellfish aquaculture help to increase and protect long-term economic prosperity for our 

coastal communities. This plan outlines an economic development strategy for the N.C. coast that: 

 

I. .ǳƛƭŘǎ ǳǇƻƴ ŀƴŘ ŜƴƘŀƴŎŜǎ ǘƘŜ ǎǘŀǘŜΩǎ Ŏƻŀǎǘŀƭ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀǎǎŜǘǎΣ 

II. Provides sustainable and improved economic opportunities and quality of life, and 

III. Ensures the sustainability of our coastal ecosystems, economies and communities. 

 

±L{Lhb {¢!¢9a9b¢ 

 

The main goal of this strategic plan is to protect and create new long-term 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 existing economic base through conservation and restoration of its natural assets. 

This strategy will help the N.C. coast become the άNapa Valleyέ of 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 expand marine 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 encroachment does not interfere with military 

ƻǇŜǊŀǘƛƻƴǎΣ ƛǎ ŜǎǎŜƴǘƛŀƭ ƛŦ ǘƘŜ ¦Φ{Φ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 5ŜŦŜƴǎŜ ƛǎ ǘƻ ŎƻƴǘƛƴǳŜ ƛƴǾŜǎǘƛƴƎ ƛƴ ǘƘŜ ǊŜƎƛƻƴΩǎ ŜŎƻƴƻƳȅΦ 
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For too long, coastal protection and restoration was seen as a one-dimensional effort by 

environmentalists 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 state-funded and private, nonprofit restoration efforts on the coast reveal that 

these efforts have created hundreds of jobs and millions of dollars in both short and long-term economic 

activity. These studies also confirm that restoration benefits all sectors the coastal economy.  

 

 Despite the long-term success of restoration in sparking economic growth, its effectiveness as an 

ŜŎƻƴƻƳƛŎ ǎǘǊŀǘŜƎȅ ǊŜƳŀƛƴǎ ƭŀǊƎŜƭȅ ǳƴƪƴƻǿƴ ǘƻ Ƴŀƴȅ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ƪŜȅ ǇƻƭƛŎȅƳŀƪŜǊǎΣ ǎǘŀǘŜ ŀƎŜƴŎƛŜǎ ŀƴŘ 

organizations involved in economic development.  
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 Understanding this potential begins 

with understanding bΦ/ΦΩǎ Ŏƻŀǎǘŀƭ 

economy. Of course, tourism accounts for 

ŀ ƘǳƎŜ ŎƘǳƴƪ ƻŦ ƻǳǊ ǎǘŀǘŜΩǎ ŜƴǘƛǊŜ 

economy, bringing in over $20 billion per 

year, involving more than 40,000 

businesses and supporting 200,000 jobs.1 

Less well known is that almost a quarter of all tourism occurs on the coast. Compared to visitors traveling to 

other parts of the state, coastal visitors stay longer and spend more money. 2 In a N.C. Department of 

Commerce Travel Summary, over two thirds of overnight coastal visitors designated beach go-ing as the 

number one activity. In addition to enjoying the beaches, coastal tourists engaged in the following activities 

that are natural resource dependent; Fishing (ranked 7th), State Parks (ranked 9th), Rural Sightseeing (ranked 

10th), Wildlife Viewing (ranked 11th), National Parks (ranked 14th), Other Nature (ranked 15th) Bird Watching 

(ranked 19th) , Hiking/Backpacking (ranked 27th), Sailing (ranked 29th), Canoeing and Kayaking (ranked 35th) 

and Nature Travel/ Ecotourism (ranked 37th). 3 

 

 

 

 

 

 

 

 

 

 

 

                                                           

 

1 www.nccommerce.com/tourism  

2 N.C. Department of Commerce. 2015. 2015 North Carolina Regional Travel Summary. 
3 Id., 

ΧǘƻǳǊƛǎƳ ŀŎŎƻǳƴǘǎ ŦƻǊ ŀ ƘǳƎŜ ŎƘǳƴƪ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ŜƴǘƛǊŜ 

economy, bringing over ǇŜǊ ȅŜŀǊΧ ŀƭƳƻǎǘ ŀ 

occurs on the coast. 

/h!{¢![ ±L{L¢hw !/L¢L±L¢¸ w!bYLbD 

[Coastal visitor activities listed by ranking. Size of each activity square indicates its relative ranking compared to all 

other activities. Activities are not mutually exclusive. For example if a visitor went to the beach he/she could have 

also gone shopping and partaken in fine dining. Categories determined by the N.C. Department of Commerce.]2 

http://www.nccommerce.com/tourism
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More than ten percent of all coastal visitors participate in some form of fishing.2 In 2015, 480,854 coastal 

recreational fishing licenses were issued, resulting in 4.6 million Ŏƻŀǎǘŀƭ ŦƛǎƘƛƴƎ άǘǊƛǇǎέ όŦǊƻƳ ōƻŀǘΣ ōŜŀŎƘ ƻǊ 

pier) yielding nearly 11.9 million pounds of finfish.4 

 In addition to the importance of 

ǊŜŎǊŜŀǘƛƻƴŀƭ ŦƛǎƘƛƴƎ ǘƻ ƻǳǊ ǎǘŀǘŜΩǎ ǘƻǳǊƛǎǘ 

economy, the health of fisheries is vital 

to our commercial fishers. In 2012, 

commercial fishing supported 

approximately 3,500 jobs and produced 

$51 million in income statewide.5 Hard 

blue crabs are the largest and most economically important commercial fishery, accounting for nearly 32 

percent of the value of all landings.6  

 

 Overall, in 2015, commercial fisheries landed 66 million pounds: 23.3 million pounds of finfish and 

42.7 million pounds of shellfish (including 31 million pounds of hard blue crabs and 6.3 million pounds of 

brown shrimp). The industry brought in a total dollar value of $94.7 million ($30 million just from hard blue 

crabs). In 2010, the harvest was 72 million pounds: 32.5 million pounds of finfish and 39.5 million pounds of 

shellfish (including 29.8 million pounds of hard blue crabs and 4.2 million pounds of brown shrimp), with a 

total dollar value of $79.9 million. 7 

 

                                                           

 
4 N.C. Division of Marine Fisheries. 2016.  License and Statistics Section 2016 Annual Report. pg. 194 (III-16). 

5 McInerny, Hadley. 2014. N.C. Division of Marine Fisheries. An Economic Profile Analysis of Coastal Commercial Fishing Counties in N.C. 

http://portal.ncdenr.org/c/document_library/get_file?uuid=b13dbf57-2c73-44df-882a-d64984853208&groupId=38337 N.C. DMF estimates that 

ǘƘŜ ŎƻƳƳŜǊŎƛŀƭ ŦƛǎƘƛƴƎ ƛƴŘǳǎǘǊȅ ά ƘŀŘ ŀ ǘƻǘŀƭ ŜŎƻƴƻƳƛŎ ƛƳǇŀŎǘ ƻŦ Ϸммс Ƴƛƭƭƛƻƴ ƛƴ нлмнΦ¢ƘŜ ŜŎƻƴƻƳƛŎ ƛƳǇŀŎǘ ŜǎǘƛƳŀǘŜǎ ǇǊŜǎŜƴǘŜŘ should be 

viewed as conservatively low, as they solely represent the harvesting sector of the commeǊŎƛŀƭ ŦƛǎƘƛƴƎ ƛƴŘǳǎǘǊȅΦέId. 

6 N.C. Division of Marine Fisheries.2016. License and Statistics Section 2016 Annual Report. pgs. 51 & 54 (II-7 &11-10). 

7 N.C. Division of Marine Fisheries.2016. License and Statistics Section 2016 Annual Report. pgs. 51-55 (II-7-11-11). 

 

In 2012, commercial fishing supported approximately 

and produced 

statewide. 

Sport 

Event 

http://portal.ncdenr.org/c/document_library/get_file?uuid=b13dbf57-2c73-44df-882a-d64984853208&groupId=38337
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bΦ/ΦΩǎ fisheries depend on good water quality and habitat. Crabs and other shellfish are particularly 

sensitive to the destruction of submerged aquatic vegetation and degraded water quality,9 which frequently 

results from poor coastal management methods. In the past ten years, the harvest of crabs has declined by 

20 percent statewide.10  

                                                           

 
8 N.C. Division of Marine Fisheries. 2016.  License and Statistics Section 2016 Annual Report. pg. 51 (II-7). 

9 Sartwell, T. 2009. What Can Be Done To Save The East Coast Blue Crab Fishery? Masters project submitted in partial fulfillment of the 

requirements for the Master of Environmental Management degree in the Nicholas School of the Environment of Duke University, May 2009  

http://www.scottsbt.com/catalog/store/images/pennparts/schematics/tws2_mp_final2009.pdf  (internal citations omitted) 

10 N.C. Division of Marine Fisheries. 2016. License and Statistics Section 2016 Annual Report. pgs. 54-59 (II-10-II15).,  
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 In addition to the declines in commercial landings, recreational landings have also decreased. From 

2010-2015, the total pounds of recreationally landed fish decreased by 26 percent. During that time the 

issuance of in-state and out-of-state recreational licenses increased by 6.8 and 4.5 percent respectively, with 

the individual number of fish landings increasing by roughly 3 percent.11 

 

 

 

 

 

 

 

 

 

 

 

             11 

  

 

                                                           

 
11N.C. Division of Marine Fisheries. 2016. License and Statistics Section 2016 Annual Report. pg. 194 (III-16)., N.C. Division of Marine Fisheries. 
2015. License and Statistics Section 2015 Annual Report. pg. 118 (III-14). 
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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 economy if prudent 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 to significantly grow the shellfish industry.  
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With so much of the coast ς ŀƴŘ ǘƘŜ ǎǘŀǘŜΩǎ ς fishing and tourism economies dependent on a clean 

ŜƴǾƛǊƻƴƳŜƴǘΣ ŀŎǘƛǾƛǘƛŜǎ ǘƘŀǘ ǇǊƻǘŜŎǘ ŀƴŘ ǊŜǎǘƻǊŜ ǘƘŜ ŎƻŀǎǘΩǎ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜǎ ǇǊƻǾƛŘŜ .h¢I ǎƘƻǊǘ ŀƴŘ ƭƻƴƎ-

term economic benefits. In the short term, these projects create jobs, often in rural communities where job 

ŘŜǾŜƭƻǇƳŜƴǘ ƛǎ ǇŀǊǘƛŎǳƭŀǊƭȅ ŘƛŦŦƛŎǳƭǘ ǘƻ ŀŎƘƛŜǾŜΦ Lƴ ǘƘŜ ƭƻƴƎŜǊ ǘŜǊƳΣ ǊŜǎǘƻǊƛƴƎ ǘƘŜ ǎǘŀǘŜΩǎ ƻȅǎǘŜǊ ōŜŘǎ ŀǎ ǿŜƭƭ ŀǎ 

its shoreline and near-shore wetlands, has a direct, positive, measureable and long-term 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 short-term return on investment.  

 

 This economic development strategy aims to restore and maintain the health and productivity of the 

bΦ/Φ Ŏƻŀǎǘŀƭ ŜƴǾƛǊƻƴƳŜƴǘ ǘƻ ǇǊƻǾƛŘŜ ŀ ǎǘǊƻƴƎ ŦƻǳƴŘŀǘƛƻƴ ŦƻǊ ǎǳǎǘŀƛƴƛƴƎ ŀƴŘ ŜȄǇŀƴŘƛƴƎ ǘƘŜ ǊŜƎƛƻƴΩǎ ŜŎƻƴƻƳȅΦ  

To achieve this goal, this strategy focuses on environmental management and restoration activities that are 

essential for perpetuating three very important resources: 

 

 

I. Clean water 

II. Productive fisheries 

III. Working lands 

 

 

 

 Restoring degraded water quality, depleted shellfish beds and underproductive fisheries habitats are 

key to executing this economic strategy. There are a number of ways to achieve these goals ς all of which 

have been documented to improve the coastal economy in both the short and long-term.  

 

 



  
{¢w!¢9DL/ t[!b Chw /w9!¢LbD ! wh.¦{¢ /h!{¢![ 9/hbha¸ ²L¢I /h!{¢![ 

w9{¢hw!¢Lhb нлмтπнлмф 

мм 

 

{I9[[CL{I w9{¢hw!¢Lhb 

 

Revitalization of N.C.'s shellfish harvest has particular promise for improving water quality and 

ǎŜŀŦƻƻŘ ƭŀƴŘƛƴƎǎΦ aŀƴȅ ǇŜƻǇƭŜ ōŜƭƛŜǾŜ ǘƘŀǘ bΦ/Φ Ƙŀǎ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǘƻ ōŜŎƻƳŜ ƪƴƻǿƴ ŀǎ ǘƘŜ άbŀǇŀ ±ŀƭƭŜȅ ƻŦ 

hȅǎǘŜǊǎΦέ hȅǎǘŜǊ ǇǊƻŘǳŎǘƛƻƴ Ƙŀǎ ŘŜŎǊŜŀǎŜŘ ŀƴ ŀǎǘƻǳƴŘƛng 90 percent compared to its peak harvest a century 

ago, yet N.C. still has some of the best waters for shellfish habitat in the world.12 Revitalization of oyster 

stocks, including the promotion of shellfish aquaculture, not only stimulates that industry but also has a 

marked effect on water quality.  A single oyster can filter 50 gallons of water a day.13  

 

 

 

 

[Due to its multifaceted benefits, the oyster is sometimes referred to ŀǎ ǘƘŜ ά¦ƭǘƛƳŀǘŜ /ƭŜŀƴ ¢ŜŎƘέ.] 

                                                           

 

12 Dr. Louis B. Daniel, III, Director, NC Division of Marine Fisheries, NC DENR (The History of Oyster Management over the Past Century, N.C. 

Oyster Summit, March 10-11, 2015)  

13 NOAA, Chesapeake Bay Office, hȅǎǘŜǊǎΣΧ wƻƭŜ ƛƴ ǘƘŜ 9ŎƻǎȅǎǘŜƳΦ http://chesapeakebay.noaa.gov/fish-facts/oysters  

Jobs

Tourism

Habitat

Clean 
Water 

Coastal 
Resiliency

Financial

Return

Culture 
N.C. Brand 
Community

http://chesapeakebay.noaa.gov/fish-facts/oysters
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 Virginia is a perfect example of a state that has invested in shellfish aquaculture and has seen 

ǇǊƻŦƻǳƴŘƭȅ ǎǳŎŎŜǎǎŦǳƭ ǊŜǎǳƭǘǎΦ .ŜǘǿŜŜƴ нллр ŀƴŘ нлмрΣ ±ƛǊƎƛƴƛŀΩǎ ƻȅǎǘŜǊ aquaculture revenues grew from 

ϷнплΣллл ǘƻ ϷмпΦрм ƳƛƭƭƛƻƴΣ ǿƘƛƭŜ bΦ/ΦΩǎ remained relatively static, growing from $257,000 to $478,856.14  

 

 

14 

 

 

The N.C. Division of Marine Fisheries developed a strategic plan in 2016 for restoring oyster populations and 

landings. It includes: 

 

 Restoring 500 acres of oyster sanctuary reefs in Pamlico Sound,  

 Maintaining 2,000 acres of rotational harvest reefs throughout the coast, and  

 Fostering shellfish aquaculture.  

 

 

                                                           

 

14 North Carolina data acquired by a data request performed by Alan Bianchi. N.C. Division of Marine Fisheries. Marine Biologist Supervisor. 

January, 2017., Virginia values were calculated by average yearly price per oyster by total number estimated to be sold, extrapolated from Murry 

and Hudson. Virginia Shellfish Aquaculture Situation an Outlook Report (s). March 2011-2016. Photograph by Daniel Pullen Photography. 
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In addition, stakeholders involved in restoring shellfish have outlined 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 the Oyster Restoration and Protection Plan: A Blueprint for Action 

2015-2020.15 

 

 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 these 

species, benefiting recreational and commercial fishers. This benefit has been demonstrated by a study 

concluding that in the Southeastern United States, 1 acre of oyster reef yields 23,000 additional pounds of 

seafood per year.16 These and other multifaceted ecosystem benefits of restoring oyster beds were 

documented in a recent study by the UNC Institute of Marine Sciences finding the economic value of 

ecosystem oyster reef services (excluding oyster harvest) to be $11,000 per acre per year. This study also 

found that the return on investment of restoring an oyster reef in N.C, based on the value of the ecosystem 

services, occurs anywhere between 2-14 years.17 

 

Oyster Ƙŀōƛǘŀǘ ǊŜǎǘƻǊŀǘƛƻƴΩǎ ǊŜǘǳǊƴ ƻƴ ƛƴǾŜǎǘƳŜƴǘ has also been quantified through its impact to the 

local economy. This has been shown through a recent study concluding $8M invested in habitat restoration 

created 166 temporary full time jobs with $13.8 M resulting coastal revenue.18 

 

 

     

 

 

 

 

 

 

 

                                                           

 
15 North Carolina Coastal Federation. 2014. Oyster Restoration and Protection Plan for North Carolina, A Blueprint for Action 2015-2020. 
16 Peterson C. H., Grabowski J.H., Powers S. P. 2003. Estimated enhancement of fish production resulting from restoring oyster reef habitat: 
quantitative valuation. Marine Ecology Progress Series. 264: 249-264. 

17 Economic valuation of ecosystem services provided by oyster reefs - American Institute of Biological Sciences. doi:- 10.1525/bio.2012.62.10.10 

18 Lawrence S. et al. 2015. Coastal Restoration and Community Economic Development in North Carolina Final Report. RTI International. Prepared 
for North Carolina Coastal Federation. 
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$8 M       =       166       &      $13.8 M      >>>      72.5%   
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[This figure illustrates one type of living shoreline. Living Shorelines are typically composed of an offshore sill in combination with 

the planting of native marsh grasses. Offshore sills are low profile and can be made of oysters (shown above), rock, marl, vinyl or 

wood. Gaps within the sill structure allow for water flow and the passage of aquatic organisms.] 

 

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 degraded by past land use practices. Use of coastal restoration 

ǇǊŀŎǘƛŎŜǎ ƪƴƻǿƴ ŀǎ ά[ƛǾƛƴƎ {ƘƻǊŜƭƛƴŜǎέ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ōŜǎǘ ǊŜǎǘƻǊŀǘƛƻƴ ǘŜŎƘƴƛǉǳŜǎ ŦƻǊ ǿŜǘƭŀƴŘ ǊŜǎǘƻǊŀǘƛƻƴ ŀƴŘ 

improvement of shellfish breeding areas.  Living shorelines are an erosion control method that are proven to 

be effective for landowners seeking erosion control solutions and improved water quality. Living shorelines 

also provide effective protection against storm-related damage. A recent survey following Hurricane Irene in 

N.C. demonstrated that living shorelines in many areas had provided superior protection for shoreline 

properties, compared to hardened structures.19 Healthy wetlands have also been shown to accrete (raise the 

                                                           

 

19 Gittman R., Popowich  A., Bruno J., Peterson C. 2013. Marshes with and without sills protect estuarine shorelines from erosion better than 

bulkheads during a Category 1 hurricane. Ocean & Coastal Management. Available at http://dx.doj.org/10.10161/j.ocecoaman.2014.09  

http://dx.doj.org/10.10161/j.ocecoaman.2014.09
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elevation of the shoreward portion of the marsh), thus allowing the marsh to maintain its elevation relative 

sea level rise.20 

 

 Traditional development of estuarine shorelines has used hardening (bulkheads or riprap) to protect 

terrestrial property from erosion and storm damage.21 Researchers from UNC-Chapel Hill and NOAA recently 

found that nearly 12,500 miles (or 14 percent) of U.S. shorelines have been hardened -- 66 percent of which 

is along the South Atlantic and Gulf coasts.22 N.C., too, is seeing a dramatic increase in hardening of its 

estuarine shorelines. 

 

 Compelling scientific data shows that shoreline hardening hurts estuarine ecology, including water 

quality and fisheries viability.23 Simply put, hardened structures reflect wave energy, scouring the adjacent 

bottom, destroying the natural marsh and the offshore submerged aquatic vegetation. Indeed, a 

comprehensive body of scientific research shows that, when estuarine shorelines are armored with 

bulkheads, their function, resiliency, productivity and ecosystem values are diminished.24 The use of 

bulkheads can also steepen and shorten shallow intertidal habitat over time, resulting in the loss of foraging 

habitat for shorebirds and commercially and recreationally valuable fish and crustaceans.25  

 

                                                           

 

20 Gittman R., Popowich A., Bruno J., Peterson C. 2013. Marshes with and without sills protect estuarine shorelines from erosion better than 

bulkheads during a Category 1 hurricane. Ocean & Coastal Management. Available at http://dx.doj.org/10.10161/j.ocecoaman.2014.09 

21 Currin C.A., et al. 2010.  Developing Alternative Shoreline Armoring Strategies: The Living Shoreline Approach in N.C.. Available at 

http://pubs.usgs.gov/sir/2010/5254/pdf/sir20105254_chap10.pdf  

22 Gittman R.K., et al. 2014, August 15. Presentation at the 99th ESA Annual Meeting, Prevalence and impending ecological consequences of 

shoreline hardening along US coasts. http://eco.confex.com/eco/2014/webprogram/Paper50391.html  

23 Currin C.A., et al. 2010.  Developing Alternative Shoreline Armoring Strategies: The Living Shoreline Approach in N.C.. available at 

http://pubs.usgs.gov/sir/2010/5254/pdf/sir20105254_chap10.pdf 

24 Currin C.A., et al. 2015. Shorelines Change in the New River Estuary, N.C.: Rates and Consequences, 31 JOURNAL OF COASTAL RESEARCH 1069. 1076; 

Dugan J. E.,  et al.2011. 8.02 Estuarine and Coastal Structures: Environmental Effects, a Focus on Shore and Nearshore Structures. 8 TREATISE ON 

ESTUARINE AND COASTAL SCIENCE 17, 36 (Eric Wolanski and Donald McLusky eds. 2011); Titus, J.G. 1998. Rising Seas, Coastal Erosion, and the Takings 

Clause: How to Save Wetlands and Beaches Without Hurting Property Owners. 57 MD. L. REV. 1279, 1305-06;Ruppert, T.K. 2008. Eroding Long-

¢ŜǊƳ tǊƻǎǇŜŎǘǎ ŦƻǊ CƭƻǊƛŘŀΩǎ .ŜŀŎƘŜǎΥ CƭƻǊƛŘŀΩǎ /ƻŀǎǘŀƭ aŀƴŀƎŜƳŜƴǘ tƻƭƛŎȅ, Sea Turtle Grant Program 1, 14, 39; 2015. U.S. ARMY CORPS OF ENGINEERS 

& YELLOWSTONE RIVER CONSERVATION DISTRICT COUNCIL, YELLOWSTONE RIVER CUMULATIVE EFFECTS ANALYSIS 1, 246 1, 246.  

25 Dethier M.N., et al. 2016. Multiscale Impacts of Armoring on Salish Sea Shorelines: Evidence for Cumulative and Threshold Effects, 175 

ESTUARINE, COASTAL, AND SHELF SCIENCE 106, 116;. Dugan J.E., et al. 2008. Ecological Effects of Coastal Armoring on Sandy Beaches, 29 MARINE ECOLOGY 

160, 169. 

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
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Failure rates of coastal armoring -- 

from scour, undermining, outflanking, 

overtopping, and battery by storm 

waves -- are high. Even large, well-

engineered structures can experience 

overtopping by waves and catastrophic 

failure, creating huge risks not only to 

infrastructure, but also to public safety.26 Studies also demonstrate that bulkheads, unlike living shorelines, 

suffer significant damage from hurricanes. For example, a survey of the N.C. coast following Hurricane Irene 

indicated that 76 percent of bulkheads were damaged by the hurricane, while no visible damage was 

observed at living shoreline sites.27  

 

 The strategic use of living shorelines to combat erosion on the more than 12,000 miles of estuarine 

shorelines in N.C. will help to restore oyster and fish habitat. This restoration is essential to perpetuating and 

expanding fisheries productivity, improving water quality, and enhancing economic activities that depend on 

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 (for the plants installed).  

 

 

 

 

 

 

 

 

 

 

 

                                                           

 

26 Gittman R.K., et al. 2014.  Marshes with and without Sills Protect Estuarine Shorelines from Erosion Better than Bulkheads During a Category 1 

Hurricane. 102 OCEAN & COASTAL MANAGEMENT 94, 99. 

27 Id., 

Χ by the hurricane, 

while was observed at

. 
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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 modifications to 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 groundwater levels.  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 working lands. 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 transported 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 a result from changes in land use practices, during and after storm 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.  

 

 Conventional runoff 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, hydrology 

is altered and can lead to an increase in sedimentation and erosion, ecosystem degradation and loss, loss of 

aquatic 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 stormwater 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. This is best achieved through watershed planning efforts that identify 

opportunities to update and re-design 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 increasingly obsolete and sometimes counterproductiveτproviding the opportunity to rethink 

and update aging infrastructure with new designs that better serve the needs of both coastal communities 

and the environment.  

 Low-impact development (LID) practices and land uses 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.  




