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Abstract
The Outer Banks National Scenic Byway (OBNSB) is a 142.5-mile driving route located
along North Carolina’s Outer Banks, one of the state’s most profitable and popular tourist
destinations. Spanning across three coastal counties—Carteret, Dare, and Hyde— the OBNSB
region supports a growing tourism industry, with a spectrum of impacts that need to be assessed.
To address this, we present a framework to measure the current and potential economic,
environmental, and social impacts of increasing coastal and marine tourism along the OBNSB.
The framework is centered on the utilization of sustainability indicators, informed by an
extensive literature review, interviews with select stakeholders in coastal communities, and an
analysis of socio-economic and ecological data. The final report provides North Carolina Sea
Grant (NCSG), as well as local communities and organizations, with planning information to
improve regional economic and environmental conditions and optimize local goals for
sustainable tourism development.
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Introduction
Tourism along North Carolina’s coasts is an increasingly popular and profitable business
sector, with over 300 miles of marine shoreline and nearly 10,000 miles of estuarine shoreline.
The Outer Banks, a system of barrier islands off the eastern coast of North Carolina, are a vital
component of coastal and marine tourism in the state, with diverse beaches and historical sites,
plentiful recreational activities, hospitable coastal communities, and dynamic environmental
ecosystems. The eminent scenic drive of this coastline is the 142.5-mile Outer Banks National
Scenic Byway (OBNSB), designated in 2009 by the United States Department of Transportation
for its unique cultural heritage. The OBNSB extends from Route 12 in Whalebone Junction in
Dare County, includes two inter-island ferry rides to Ocracoke Island in Hyde County, and
terminates on Route 70 at North River Bridge in Carteret County. The National Scenic Byway
designation elevates the route’s importance to a national scale, and is expected to increase in
tourism and traffic in the region.
To address the anticipated influx of tourists visiting the OBNSB, coastal managers and
stakeholders require appropriate planning tools and strategies to adopt sustainable tourism
principles and practices. Defined by the United Nations World Tourism Organization (2016) as
“tourism that takes full account of its current and future economic, social and environmental
impacts, addressing the needs of visitors, the industry, the environment and host communities,”
the concept of sustainable tourism continues to gain popularity worldwide. Sustainable tourism
differs from other types of tourism in that it emphasizes the triple bottom line, an approach
frequently used in corporate responsibility and sustainable development to promote economic,
environmental, and social objectives simultaneously. Wise (2016) elaborates:
Tourism planners and managers today have adapted these three segments of the triple
bottom line approach in planning and management agendas—and put emphasis on future
sustainability. By aiming to preserve unique natural and cultural environments, then
profit and income flow can be consistent and maximised. Sustainable economies can
result in benefits for the environment and local communities. (p. 33)
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As marketing efforts for the Outer Banks National Scenic Byway are still in their infancy,
it is important to assess current conditions and monitor how increasing tourism impacts those
conditions in the future. Indicators are a useful tool to assess sustainability and identify potential
consequences associated with tourism (Morse & Fraser, 2005). Indicator data can serve as a
catalyst for the planning process, by detecting key elements to include in management plans and
helping to clarify local goals and objectives. This information can also help coastal managers
decide whether corrective actions are needed, and can potentially allow for continuous
monitoring. Given the value of indicators as a tool for measuring sustainability in the tourism
industry, it is important to identify indicators that are relevant to the unique Outer Banks region,
and incorporate their usage into a framework to guide future tourism management.
The goal of this project is to collaborate with North Carolina Sea Grant (NCSG), a
program administered by the National Sea Grant Office under the National Oceanic and
Atmospheric Association (NOAA), to develop a framework to measure and ultimately help
manage sustainable tourism along the OBNSB. Our main research questions include:
1.! What is an appropriate definition of sustainable tourism for the Outer Banks National
Scenic Byway?
2.! What sustainability indicators (economic, environmental, and social) are the most
important and relevant to the Outer Banks National Scenic Byway?
3.! Based on the selected indicators, how can North Carolina Sea Grant assist local
communities and planners in monitoring the economic, environmental, and social impacts
from increasing tourism associated with the Byway?
To address these research questions, we conducted a literature review to determine
indicator methodologies that are frequently used to assess sustainable tourism, particularly in
smaller coastal communities. We also conducted interviews with tourism operators, government
planners, and community organizers involved with the OBNSB to assess their attitudes towards
sustainable tourism and its associated environmental, economic, and social impacts, as well
garner information about which indicators they believed to the most appropriate and useful. We
used these results to select 10 locally-relevant sustainability indicators to assess tourism along
the Byway region, which include employment; number of permanent residents; expenditures,
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revenues and taxes; visitor profiles; number of events and festivals; number of tourists; safety
and crime; land use and land cover; impervious surface, and water quality. To determine the
baseline conditions of our selected indicators, we collected county-level data from publically
available records, and performed qualitative, quantitative, and geospatial analyses of the current
status of the three different counties in the study area. Implications from our results were
incorporated into final recommendations for future sustainable management of the region.
This report is structured as follows. First, we provide a background on the Outer Banks
National Scenic Byway, including the region’s governance structure and biophysical setting.
Second, we present results of our literature review, followed by the community interviews.
Third, we present the results of our final indicators and data analysis. Finally, we discuss the
implications of our results and additional recommendations from our findings. It is our hope that
this framework will serve as a planning tool for North Carolina Sea Grant, counties along the
Outer Banks National Scenic Byway, and other coastal communities throughout North Carolina.

12 | P a g e
!

Figure 1. The Outer Banks National Scenic Byway Study Area
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Background
About the Region
The Outer Banks National Scenic Byway is composed of two main sections: the Outer
Banks section, which spans NC Highway 12 from Whalebone Junction to Ocracoke, and a Down
East section, which ranges from Cedar Island to North River Bridge, North Carolina. The Outer
Banks section passes through Dare County, which contains the majority of North Carolina’s
marine coastline, and Hyde County, which includes Ocracoke Island. Tourism is the number one
industry in the Outer Banks, with over 5 million visitors each year, but other industries such as
construction, real estate, boat building, and commercial and recreational fishing are also present
(Outer Banks Chamber of Commerce, n.d.). The Down East portion of the Byway contains the
rural communities of Carteret County, which have seen little impact from current-day tourism. A
drive through Down East is an “up-close look at what life was like before our hectic schedules
and tourist-driven cities” (Federal Highway Administration, n.d.). Main industries in Down East
include fishing and boat building (NC Coast, n.d.). As a series of barrier islands, the Outer Banks
are a dynamic coastal ecosystem constantly under the influence of natural and anthropogenic
stressors. Economic development and the barrier island ecosystems are inextricably linked, as
many of the qualities that make the Outer Banks so attractive to tourism and development also
make them vulnerable to impacts from storms, sea level rise, and erosion (Davis & Fitzgerald,
2004).

Designation Process
The National Scenic Byway Program (NSBP) is a part of the United States Department of
Transportation America’s Byways Initiative and Federal Highway Administration (FHWA). The
NSBP was established in 1991 as part of a grassroots effort to enhance and preserve selected
routes throughout the United States (MagazineUSA, 2009). The NSBP recognizes certain roads
as “All-American Roads” or “National Scenic Byways.” In order to be designated as a National
Scenic Byway (NSB), a roadway must possess: one or more intrinsic qualities, a corridor
management plan, regional significance, and a State Scenic Byway designation (Federal
Register, 1995; MagazineUSA, 2009). Intrinsic qualities are described as archeological, cultural,
historic, natural, recreational, and scenic assets (see Table 1) (MagazineUSA, 2009).
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Nominations for a NSB designation must be submitted by the state, but may originate
from “any local government, including Indian tribal governments, or any private group or
individual” (Federal Register, 1995). If the Byway is on public lands, a nomination can originate
from “the U.S. Forest Service, the National Park Service, the Bureau of Land Management, or
the Bureau of Indian Affairs” (Federal Register, 1995). A NSB designation is made after a panel
of six to eight experts, chosen to represent the interests of the community or the intrinsic road
qualities associated with the nomination, review the corridor management plan (CMP). The
panel then provides a recommendation to the Secretary of Transportation who ultimately
approves or denies the designation (Federal Register, 1995). The corridor management plan is a
comprehensive document that provides an “understanding of how a road or highway possesses
characteristics vital for designation” (Federal Register, 1995) and how it will be managed,
marketed, and maintained once it is designated (see Table 2). The management plan “must be
developed with community involvement, provide for the conservation and enhancement of the
Byway’s intrinsic qualities, and promote tourism and economic development of the area”
(Federal Register, 1995).
The first NSB designations were confirmed in 1996, and there are currently 121 National
Scenic Byways across the United States. However, in 2012, the Program was defunded
indefinitely, and no additional designations have been made since then (Federal Highway
Administration, n.d.).
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Table 1. Description of National Scenic Byway Intrinsic Qualities (Federal Register,
1995)
Those characteristics of the scenic Byways corridor that are physical
evidence of historic or prehistoric human life or activity that are visible
and capable of being inventoried and interpreted. The scenic Byway
corridor's archeological interest, as identified through ruins, artifacts,
Archeological structural remains, and other physical evidence have scientific
Quality
significance that educate the viewer and stir an appreciation for the past.
The evidence and expressions of the customs or traditions of a distinct
group of people. Cultural features including, but not limited to, crafts,
music, dance, rituals, festivals, speech, food, special events, vernacular
architecture, etc., are currently practiced. The cultural qualities of the
Cultural
corridor could highlight one or more significant communities and/or
Quality
ethnic traditions.
Encompasses legacies of the past that are distinctly associated with
physical elements of the landscape, whether natural or manmade, that
are of such historic significance that they educate the viewer and stir an
appreciation for the past. The historic elements reflect the actions of
people and may include buildings, settlement patterns, and other
examples of human activity. Historic features can be inventoried,
Historic
mapped, and interpreted. They possess integrity of location, design,
Quality
setting, material, workmanship, feeling, and association.
Applies to those features in the visual environment that are in a
relatively undisturbed state. These features predate the arrival of human
populations and may include geological formations, fossils, landform,
Natural
water bodies, vegetation, and wildlife. There may be evidence of human
Quality
activity, but the natural features reveal minimal disturbances.
Involves outdoor recreational activities directly association with and
dependent upon the natural and cultural elements of the corridor's
landscape. The recreational activities provide opportunities for active
and passive recreational experiences. They include, but are not limited
to, downhill skiing, rafting, boating, fishing, and hiking. Driving the
road itself may qualify as a pleasurable recreational experience. The
recreational activities may be seasonal, but the quality and importance of
Recreational the recreational activities as seasonal operations must be well
Quality
recognized.
The heightened visual experience derived from the view of natural and
manmade elements of the visual environment of the scenic Byway
corridor. The characteristics of the landscape are strikingly distinct and
offer a pleasing and most memorable visual experience. All elements of
the landscape--landform, water, vegetation, and manmade developmentScenic
-contribute to the quality of the corridor's visual environment.
Quality
Everything present is in harmony and shares in the intrinsic qualities.
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Table 2. Descriptions of the Requirements for the Corridor Management Plan (Federal
Register, 1995)
A map identifying the corridor boundaries and the location of intrinsic qualities
1
and different land uses within the corridor.
2
An assessment of such intrinsic qualities and of their context.
A strategy for maintaining and enhancing those intrinsic qualities. The level of
protection for different parts of a National Scenic Byway or All-American Road
can vary, with the highest level of protection afforded those parts, which most
reflect their intrinsic values. All nationally recognized scenic Byways should,
however, be maintained with particularly high standards, not only for travelers'
safety and comfort, but also for preserving the highest levels of visual integrity
3
and attractiveness.
A schedule and a listing of all agency, group, and individual responsibilities in
the implementation of the corridor management plan, and a description of
enforcement and review mechanisms, including a schedule for the continuing
4
review of how well those responsibilities are being met.
A strategy describing how existing development might be enhanced and new
development might be accommodated while still preserving the intrinsic
qualities of the corridor. This can be done through design review, and such land
5
management techniques as zoning, easements, and economic incentives.
A plan to assure on-going public participation in the implementation of corridor
6
management objectives.
A general review of the roads or highway's safety and accident record to
7
identify any correctable faults in highway design, maintenance, or operation.
A plan to accommodate commerce while maintaining a safe and efficient level
8
of highway service, including convenient user facilities.
A demonstration that intrusions on the visitor experience have been minimized
to the extent feasible, and a plan for making improvements to enhance that
9
experience.
A demonstration of compliance with all existing local, State, and Federal laws
10
on the control of outdoor advertising.
A signage plan that demonstrates how the State will insure and make the
11
number and placement of signs more supportive of the visitor experience.
A narrative describing how the National Scenic Byway will be positioned for
12
marketing.
A discussion of design standards relating to any proposed modification of the
roadway. This discussion should include an evaluation of how the proposed
13
changes may affect the intrinsic qualities of the Byway corridor.
A description of plans to interpret the significant resources of the scenic
14
Byway.
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About the Byway
The Outer Banks National Scenic Byway was designated as a National Scenic Byway in
2009, following its designation as a State Scenic Byway by the North Carolina Division of
Tourism in the early 1990s (Horan, 2013). The OBNSB joins three other National Scenic
Byways in the State of North Carolina. The intent of the establishment of the OBNSB was to
inform visitors about the unique maritime culture and heritage of the Outer Banks Region. The
Byway connects 21 seaside and sound-side villages as it traverses 138 miles of North Carolina’s
coastline, between the Atlantic Ocean and the Pamlico and Core Sounds. The Byway begins at
Whalebone Junction in Dare County where NC Highway 12 begins, and ends on U.S. Highway
70 at North River Bridge in Carteret County (Federal Highway Administration, n.d.; Horan,
2013). In total, it takes approximately six hours to drive the route, including two ferry rides.
Along the Byway, travelers can experience barrier islands, tidal marshes, open sound and ocean
views, historic towns, productive maritime work places, four lighthouses, two national seashores,
and two national wildlife refuges (Federal Highway Administration, n.d.; National Scenic
Byways Program, 2011; Outer Banks Scenic Byway website, n.d.).
While the OBNSB could have qualified for a National Scenic Byway designation from its
natural, scenic, or historical qualities, the Committee instead chose to focus its designation
criteria based on the intrinsic quality of culture (National Scenic Byways Program, 2011). Karen
Amspacher, the Carteret County Chair on the OBNSB Committee explains that the Byway is
about, “bringing people who appreciate places on the Outer Banks and will take time to
understand our communities” (Horan, 2013). The region is full of rich and unique maritime
culture and heritage; it possesses a “living culture”, one in which “people still fish, hunt, build
boats, have deep community bonds, and an intimate connection with the environment” (National
Scenic Byways Program, 2011).
The presence of a “living culture” is most evident in the Down East portion of the
Byway. The unique communities Down East showcase Outer Banks maritime culture in a region
that is almost untouched from the impacts of modern-day tourism development (Personal
Communication, Community Interviews). While Down East, visitors can find objects, stories,
and exhibits at the Core Sound Waterfowl Museum and Heritage Center, a community-built
center. For example, there is a bow of a traditional fishing vessel from Harkers Island,
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representing century old boatbuilding traditions unique to the area (Federal Highway
Administration, n.d.).
The barrier island corridor of the Outer Banks has more concentrated tourism
development, but still contains a living culture, evidenced by “historic settlement patterns [that]
are visible in ancient live oaks, harbors, old houses, family cemeteries, simple churches, family
stores, fish houses, and 19th-century life-saving stations” (Federal Highway Administration,
n.d.). Living in the Outer Banks requires a vital knowledge of “wildlife, waters, and weather”,
expressed in the region’s “traditions, building and settlement patterns, occupations, tales, songs,
crafts, gardens, remedies, recipes, community events, and place names” (Federal Highway
Administration, n.d.). The Outer Banks portion of the OBNSB also possess nationally significant
historical sites, such as a “collection of the nation’s earliest civil works [which] includes four
historic lighthouses and eight early U.S. Life-Saving Service or U.S. Coast Guard stations”
(Federal Highway Administration, n.d.). This portion of the Byway is also home to Civil War
Battles: for example, the Bodie Island Lighthouse was rebuilt in 1872 when the original
lighthouse was destroyed during battle (North Carolina Department of Transportation, 2008).
Additionally, the ocean side waters adjacent to the Outer Banks National Scenic Byway are
known as the ‘Graveyard of the Atlantic’ where many shipwrecks can be found, and where the
famous pirate Black Beard is believed to have died.
Indeed, the location of the Byway provides a route for visitors to learn not only about the
natural and scenic assets of the region, but also the area’s unique maritime culture and heritage.
Figure 2 shows the Byway route, communities along the Byway, and cultural points of interest
along the Byway.
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Figure 2. Map of the Outer Banks National Scenic Byway (Federal Highway Administration,
n.d.)
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Stakeholder Descriptions
There are many stakeholder groups that interact with the OBNSB in active and passive
forms. Some were involved in the designation process and are no longer involved, others are
actively engaged in decision-making with different levels of governance abilities, and some are
auxiliary support groups. The following is a list of stakeholder groups that are relevant to the
management process, and who have vested interests in sustainable tourism.
i.!Outer Banks National Scenic Byway Advisory Committee: As the decision making body
for the OBNSB, the Advisory Committee works with “partners from the National Park
Service, the U.S. Fish and Wildlife Service, the North Carolina Department of
Transportation, and related state and local agencies and organizations to undertake projects
and meet goals” (National Scenic Byways Program, 2011). County Committees within the
Advisory Committee, serve to collaborate with local, state, and federal agencies to develop
and implement county-level work plans in accordance with the Corridor Management Plan.
ii.! Saltwater Connections: Funded by a N.C. Rural Center Grant, Salt Water Connections was
a project that focused on capacity building and community engagement. Their grant
supported the wayfinding plan and signage plan, and helped to develop community trails.
Resource teams were also organized to complete an asset-based mapping project.
iii.!U.S. National Parks Service (NPS): The OBNSB encompasses two National Parks: Cape
Hatteras National Seashore and Cape Lookout National Seashore. Various NPS Welcome
Centers and offices are located on the Byway. Decisions made along the Byway require
consultation with one, sometimes two, NPS offices.
iv.!U.S. Fish and Wildlife Service (FWS): Because the Byway crosses through two National
Wildlife Refuges, Pea Island and Cedar Island, the United States Fish and Wildlife Service
must be consulted with for decisions regarding destruction or disruption along the Byway.
v.!NC Department of Transportation (NCDOT): Responsible for the safety and maintenance
of NC Highway 12, which the Byway encompasses, as well as both of the ferries that operate
the OBNSB.
vi.!State Tourism Organization: The North Carolina Travel & Tourism Board advocates for
the development of the tourism industry in North Carolina as the main outlet for marketing
destinations like the OBNSB. They maintain a State Tourism website: www.visitnc.com
vii.!County Level Management: Includes County tourism officials and Chambers of Commerce
that deal with promoting and managing the tourism industry at a more local level.
viii.! 21 Unincorporated Villages: The Byway was designated to promote the maritime culture
and heritage of the 21 unincorporated villages along the OBNSB. The participation of these
villages is crucial for maintaining the heritage trails designed around the OBNSB.
ix.! North Carolina Sea Grant: Supports the Byway and associated communities, enhancing
economic activity along the coast while preserving natural resources. NCSG does not have an
active monetary role in the OBNSB, but they have competitive grant programs that the
Byway and the communities along the Byway would be eligible to submit proposals to.
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Heritage Trails
In the early planning stages of the Byway, Salt Water Connections used the Byway as a tool
for “making connections between the three counties and their communities” (National Scenic
Byways Program, 2011). They focused on capacity building and community engagement by
completing an asset-based mapping exercise in the communities along the Byway to determine
features to highlight. Asset-based mapping was a way for communities to “tell a collective story
of the Byway, share what makes these communities special, and help preserve the sense of place
that has supported these communities for generations” (National Scenic Byways Program, 2011).
The results of the Byway-wide asset mapping were amassed into four themed ‘heritage trails’
and a specific paddle trail highlighting the Down East portion (Saltwater Connections, n.d.):
1.! Traditions, Trades, and Treasures: Highlights sites where visitors can learn about the
area’s fishing heritage and traditional way of life in working waterfront villages
2.! Land, Sea, and Lighthouses: Contains sites that played critical roles in the region’s
history, from early settlement through World War II
3.! Marsh, Sound, and Maritime Forest Discoveries: Marks outdoor recreational sites
4.! From Dock to Table: Focuses on restaurants, shops, and festivals that feature ‘N.C.
Catch’ seafood from North Carolina’s coast
5.! Down East Paddle Trails: Highlights the Down East portion of the Byway and includes
sixteen trails that allow visitors to experience the natural beauty as well as the maritime
history and heritage, from the water

Current Status
The official Outer Banks National Scenic Byway logo, agreed upon by a variety of
community stakeholders, is seen below. Wayfaring signs containing this logo were erected along
the Byway in April 2016, and these signage efforts continue. A new website is being developed,
but the time until launch is unknown. Heritage Trail maps and information are currently
available online1.

1

More detailed information on these trails can be found at http://outerbankstrails.org and
http://saltwaterconnections.org/outer-banks-heritage-trails/
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Documented Impacts of Tourism Development on the Outer Banks
In order for tourism managers to make informed decisions about managing and protecting
the Outer Banks National Scenic Byway, they must recognize the influence that increasing
tourism development can have on the continued existence of both the communities and natural
environment on which they depend. The following provides an overview of well-documented,
regionally-specific impacts of tourism development, to assist NCSG and other stakeholders in
understanding the coupling between the natural environment and human activities linked to
tourism.

Impacts on Natural Coastal Processes
The Outer Banks are micro-tidal transgressive barriers with a propensity for shoreline
retreat, making them less stable and more vulnerable to storms than other coastal systems
(LaBarbiera, 2013; Leatherman, 1988). Tourism development may negatively alter natural
overwash and inlet formation, vital and dynamic processes that play substantial role in the shape
and evolution of barrier islands like the Outer Banks. Overwash occurs when storm waves
transport sand from the beach over the barrier dunes, and deposit sediment along the landward
side of the barrier (Davis & Fitzgerald, 2004). Overwash is a nearly continuous process, shaping
and reshaping the barriers over hundreds of years (Leatherman, 1988). In extreme storm events,
overwash may result in inlet formation, which allows for the exchange of water masses,
nutrients, sediments, and organisms between the marsh and the ocean (Godfrey & Godfrey,
1974). While overwash naturally maintains barrier islands, in developed areas, overwash events
from large storms can be catastrophic, resulting in damage to coastal property and infrastructure,
intrusion of salt and sand into agricultural soils, interference with channel navigation, and
potential loss of human life (Matias et al., 2009). Wave-dominated barrier systems like the Outer
Banks are exceptionally vulnerable to these impacts from storm-related overwash, especially
when storm effects are coupled with rising sea levels (Riggs et al., 2008).
To protect the Byway from erosion and storm damage, municipalities on the Outer Banks
have engineered many solutions. Beach nourishment is an increasingly common practice
employed to halt shoreline erosion along the Byway, by pumping sediment from offshore onto
the eroding beach. A recent example is the Mirlo Beach project on Hatteras Island, which was
completed in September 2014 (NCDOT, 2015b). However, while nourishment may temporarily
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halt erosion rates, it can negatively affect the natural equilibrium of the coastal system,
disturbing and degrade beach and nearshore coastal habitats in the process (Peterson & Bishop,
2005, p. 887). Artificial dune maintenance is another common form of coastal protection utilized
in highly developed areas of the Outer Banks (Burroughs & Tebbens, 2008; LaBarbiera, 2013).
While dunes naturally form in barrier systems, artificial dunes are built much higher than natural
dunes in an attempt to disrupt overwash. The artificial dune system on the Outer Banks is
maintained by a partnership between the North Carolina Department of Transportation, the U.S.
Army Corps of Engineers (USACOE), and the National Park Service (Magliocca, McNamara, &
Murray, 2011). Like beach nourishment, these artificial dunes are a short-term solution to
shoreline change that can alter the natural state of the ecosystem. It is important to recognize
that many of the protective measures employed to safeguard infrastructure offer only short-term
solutions to prevent present damage to the highway from erosion and overwash. A truly
comprehensive analysis of sustainable tourism on the Outer Banks must take these
considerations into account.

Impacts on Local Economies and Communities
Tourism on the Outer Banks supports the local economy, however, while tourists visiting
the islands may be well intentioned, the presence of large numbers of seasonal guests may erode
local cultures and customs. As described by UNEP (2016), negative socio-cultural impacts from
tourism can occur in many forms, such as changes or losses in local identity and value, culture
clashes, social stressors, and ethical issues. More specific examples of this include:
commodification, standardization, economic inequality, resource use conflicts, and crime
generation (UNEP, 2016). Tourism may also intensify the volume of traffic and trash, which has
implications for the well-being of the local residents. Additionally, as development increases, the
number and extent of hardened structures and impervious surfaces is expected to increase. This
in turn can lead to local water pollution and erosion from storm water run-off, which can further
impact both humans and the natural ecosystem. Accordingly, it will be important to consider
these socio-economic effects on the Byway’s communities in future management and monitoring
efforts.
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Literature Review of Existing Tourism and Indicator Studies
It is clear that the Byway has implications for the local environment, economy, and
culture of the Outer Banks. The use of sustainability indicators has proven a successful method
to measure these impacts in many locations around the globe, by providing a tool for the
evaluation of the degree of sustainability of a destination from a multidimensional perspective
(Blancas, Lozano-Oyola & Gonzalez, 2015). Indicators are particularly useful for sustainable
development and planning, as they can measure changes and progress within management plans
and frameworks. Indicators which analyze actual environmental and socio-economic conditions
at the initial phase of the planning process can also serve as performance indicators in the
implementation phase (UNWTO, 2007). As the UNWTO (2007) describes, tourism indicators
“will serve to measure achievement relative to these goals later on” (p. 27). In the context of
sustainable tourism, indicators can be defined as “the set of measures that provide the necessary
information to better understand the links between the impact of tourism on the cultural and
natural setting in which this takes place and on which it is strongly dependent” (UNWTO, 1996).
The information provided by an indicators system can aid in understanding the status of
the local tourist sector, in order to detect and prevent problems and design corrective measures
(Blancas et al., 2011). To garner a better understanding of the existing use of sustainable tourism
indicators, we collectively examined numerous peer-reviewed journal articles and academic and
institutional reports. Our purpose was two-fold: to gain information for defining sustainable
tourism in the Outer Banks context, and to identify commonly used sustainable tourism
indicators in coastal or marine locations. When comparing publications for indicators, we began
looking at a broad, global scale, and then shifted focus on those of regional or local importance.
We further narrowed the scope of our review to identify indicators that are relevant to our study
area on the Outer Banks, based on similar geographic scales and/or socio-economic or
environmental conditions. The information gathered in this literature review was used in
conjunction with the results of our interviews with stakeholders along the OBNSB, to inform our
final list of indicators for the three OBNSB counties.
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Definitions of Sustainable Tourism in the Literature
At the international level, the UNTWO is a leader in research related to sustainable
tourism. The organization has its own definition and goals for sustainable tourism, and has
produced multiple publications on the topic, with a report released every year. Their current
definition of sustainable tourism is: “tourism that takes full account of its current and future
economic, social and environmental impacts, addressing the needs of visitors, the industry, the
environment and host communities" (UNEP & UNWTO, 2005)
Many of the other studies that we reviewed informed their own definitions from this
UNWTO definition. Following the concept provided by the UNWTO, Blancas et al., (2011),
adopt the definition of “satisfying the needs of present and future generations” interpreted from
the viewpoint of convergence (p. 30). Blancas, Lozano-Oyola and Gonzalez (2015) identify the
goal of sustainable tourism as “the reconciliation of the development of tourist activities with the
protecting and conserving of the natural and cultural resources which back this activity” (p. 39).
Furthermore, Lozano-Oyola, et al., (2012) note:
Sustainable tourism is… not a specific form of tourism but more an approach that can be
used to make all types of tourism more environmentally, socially and economically
beneficial. In this manner, tourism activities should be focused on resource management
in which all economic, social and aesthetic requirements are fulfilled, while
simultaneously respecting cultural integrity, essential ecological processes, and biological
diversity. (p.659)
Importantly, Blancas et al. (2011) contend that “the absence of a precise definition of a
sustainable tourism goal is less important than a general movement in the correct direction” (p.
30). Thus, in addition to explicitly defining sustainable tourism, we reviewed many studies that
offer suggestions for how to measure sustainable tourism. For example, Yunis (2004) offers a set
of recommendations for measuring sustainable tourism, inspired by UNWTO guidelines, in a
presentation to the 7th International Forum on Tourism Statistics.
In narrowing our definition of sustainable tourism to the coastal and marine context of the
Outer Banks, we examined studies that measured the importance of marine and coastal
components to the tourism industry. Onofri and Nunes (2013) assembled a comprehensive global
dataset of coastal tourism, with variables such as number of arrivals, GDP per capita, average
expenditures and length of stay of tourists, as well as cultural and biodiversity indexes. Their
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results highlight “the potential role that marine environmental quality and biodiversity factor
may exert in the consumer choice and worldwide architecture of coastal tourism flows.” (p. 51)
Within the United States, Klein, Osleeb, and Viola (2004) conducted a national-level analysis to
quantify the degree to which the U.S. coastal economy is dependent on tourism. They found that
U.S. tourism related earnings are concentrated in counties that lie within 25 miles of the coast.
Other studies have focused more on measuring the attitudes and perceptions of tourism
within coastal communities. Dyer et al. (2007) examined how perceived tourism impacts relate
to residents’ support for tourism development on the Sunshine Coast in Queensland, Australia.
Their findings indicated that a positive economic impact had the largest influence on residents’
support for additional tourism development. Byrd, Cardenas, and Greenwood (2008) surveyed
residents in rural counties in eastern North Carolina to better understand community knowledge
of sustainable tourism. One of their most interesting findings is that while the environment and
economic dimensions of sustainable tourism were clearly distinguished by stakeholders,
stakeholders surveyed did not clearly identify the social dimension. The authors argue that the
study helps expand understanding of the multiple elements that may comprise a stakeholder’s
perception of sustainable tourism development in their community. Also in North Carolina, Hao,
Long, and Kleckley (2011) assessed the attitudes and perceptions of Dare County homeowners
towards tourism, focusing on the difference between primary and secondary homeowners. They
found that length of residence, land use, and quality of life were factors that predicted local
resident property owners’ attitudes toward tourism, while only the land use factor predicted
second home property owners’ attitudes toward tourism (Long and Kleckley, 2011). This
suggests the importance of considering the length of residence as a variable for measuring local
attitudes of sustainable tourism. All of these studies offer important insights to consider when
designing a sustainable tourism framework.
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Comparing the Use of Sustainability Indicators in the Literature
The use of indicators was identified by UNWTO and many researchers as an intrinsic
component of the planning process. Importantly, in destinations where there is no existing
tourism plan, the UNWTO approach to indicator selection can be a catalyst for planning, as
indicators can be built into the planning process from the outset. (UNWTO, 2008, p. 4).
UNWTO defines indicators as:
Measures of the existence or severity of current issues, signals of upcoming situations or
problems, measures of risk and potential need for action, and means to identify and
measure the results of our actions. Indicators are information sets which are formally
selected to be used on a regular basis to measure changes that are of importance for
tourism development or management (2004, p. 8).
A variety of studies have employed the use of indicators to evaluate sustainable tourism.
In one of the earliest overviews of sustainable tourism management, Swarbrooke (1991) provides
recommendations for managers that endorse the use of indicators to address possible
consequences. Another more recent comprehensive study by Tanguay, Rajaonson, and Therrien
(2013) provides a set of criteria to select 20 core sustainable tourism indicators from a list of
over 500 recognized indicators, and another set of criteria to match selected indicators with a
destination’s policy framework for their usability. The authors note that the potential for
choosing substitute indicators when data availability is limited.
There are also many examples of regional case studies which identify and utilize more
site-specific indicators. Blancas, Lozano-Oyola, and Gonzalez (2015) defined a system of
sustainable tourism indicators for multiple European countries, ultimately proposing a
Sustainable Tourism Labels system. The work of Blancas et al. (2011) suggest a method for
obtaining a sustainability index using aggregation of indicators, to analyze the sustainability of
tourism in rural communities in Andalusia, Spain. Lozano-Oyola, et al. (2012) also analyzed
tourism in Andalusia, Spain, demonstrating how to use analytical tools such as indicator systems
to provide information that can be integrated into current tourism policy-making. Pinter et al.
(2008) provide an overview of different types of indicators used in the Lake Balato region of
Hungary. Marshall, Banks, and Cook (2014) developed a set of nine indicators to assess
ecosystem and human dimensions of beach quality in southeast Florida, comparing undeveloped
and developed coastlines, which can useful in comparing the undeveloped (e.g. national parks)
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and developed parts of the OBX. In similar fashion, Xin and Chan (2014) provide sustainable
tourism indicators identified by 25 tour operators in Kinabalu National Park in Sabah, Malaysia.
De Araujo and da Costa (2008) proposed a system to classify recreational beaches in Brazil by
ranking different indicators, analyzing 60 natural and socioeconomic parameters, assessed based
on an attribute scale ranging from the worst (1) to the best (3) quality.
Mearns (2011) provides an example of applying sustainable tourism indicators in a
community-based management context. This case study in Lesotho argues that developing an
evaluation framework that utilizes indicators may be an effective means for measuring the
sustainability of community-based ecotourism. The author identifies a total of 18 indicators
related to specific social, economic, and environmental issues in the region, and then uses this
framework to identify potential problem-areas and make recommendations to improve the
sustainability performance of the Malealea Lodge. The UNWTO final report from the 2008
National Workshop on Sustainable Tourism Indicators and Destination Management is of
particular relevance in informing the design of our own framework for identifying sustainable
tourism indicators at the community level. The Workshop, which took place in Bohol,
Philippines, used a participatory approach to analyze local conditions and evaluate indicators
through active group debates. These discussions involved local stakeholders, tourism
practitioners and managers, and national and visiting experts, and the report summarized the
results of the discussions and provides subsequent recommendations for tourism managers. We
modeled our efforts from the Bohol workshop by grounding our final selection of indicators via
interviews with local stakeholders.
After reviewing the literature, we assembled a list of 45 indicators and compared the
frequency of use in the literature. A tabular compilation of relevant sustainable tourism
indicators (STI) identified by sources in our literature review can be found in Appendix A, Table
A1. Similar indicators that measure the same thing or have the same purpose, but are worded
slightly differently, are grouped together. Indicators that were not applicable to the Outer Banks
National Scenic Byway are intentionally omitted. Our process for narrowing this list of 45 to our
final list of 10 is explained in detail in Appendix C, Table C1.
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Community Interviews
In order to create a framework for sustainable tourism management along the Byway,
grounding the final indicators in local conditions is crucial to the long-term management success.
In order to do this, interviews were conducted with selected stakeholders in coastal communities
to gauge what conditions and issues were considered of local importance. These findings were
combined with the results of the literature review above in order to select locally relevant
indicators.

Methods
Interview respondents were selected based on their relation to the Outer Banks National
Scenic Byway –– all are either currently or previously involved with the OBNSB designation
process. A “snowball” sampling technique was used to identify respondents, by relying on the
recommendations of initial respondents to identify additional respondents. Interviews were
conducted in a variety of ways, including in-person, phone, and email. As there are many
stakeholder groups involved in management along the Byway, we ensured that viewpoints of at
least one person from each professional sector were represented, as determined through selfidentification during the interview process. Additionally, to account for differences between
counties, one person from each county level government was interviewed. Figure 3 shows the
distribution of the 15 respondents by sector.

Figure 3. Number of Respondents per Professional Sector. Total number of Respondents is
n=15.
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Respondents were asked about their definition of sustainable tourism, their knowledge of
the Byway, and what impacts, positive or negative, they thought the Byway may have on the
local economy, community, and environment. The interview guide can be found in Appendix B.
Our interview research was covered under Duke University IRB no. D0253.

Definition of Sustainable Tourism
Fourteen respondents provided a definition of ‘sustainable tourism’. In order to identify
the consensus among the respondents’ definitions, a “Word Cloud” was generated using Wordle.
Common words (such as “the”, “and”, “or”, etc.) and the words ‘sustainable’ and ‘tourism’ were
removed, and similar words were combined (such as ‘place’ and ‘places’). The size of the word
on the word cloud, see Figure 4A, indicates the relative frequency of word choice in the
definitions. Frequencies of all words used were generated by Wordle and the frequency of all
words that were used more than once in shown in Figure 4B. The top eight words used more than
twice were: “environment”, “culture”, “impacts”, “area”, “place”, “continue”, “economic”, and
“natural”, suggesting that these components of sustainable tourism were most locally relevant to
the interviewees. Interestingly, over half of the respondents, n=9, mentioned ‘environment’ in
their definitions of sustainable tourism. Both ‘culture’ and ‘impacts’ were mentioned by almost
half the respondents, n=6. These findings will be combined with results from a literature review
in order to provide a definition of sustainable tourism that is locally appropriate for the Outer
Banks Region. All the definitions of sustainable tourism that were given by interviewees can be
found in Appendix B, Table 1.

A
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B

Figure 4. Sustainable Tourism Responses (A) word cloud of definitions of sustainable tourism
and (B) frequencies of words used in definitions of sustainable tourism

Anticipated Impacts
For each category of impacts from the Byway —economic, social, and environmental—
respondents were asked separately about the potential for positive and negative outcomes for the
region. For each question, responses were classified into three categories: “Yes”- there will be
impacts, “No”- there will not be impacts, or “N/A”- respondent chose not to answer. In order to
obtain locally relevant responses, we used the term “community” as a proxy for “social”.
Respondents overwhelmingly identified positive impacts to the economy, community, and
environment. Only one respondent indicated that there would be no positive benefits from the
Byway for the community or the environment. When asked about the negative impacts, the
majority of respondents thought there would be no negative impact on the economy, yet nearly
80% that thought that there would be negative impacts to both the community and the
environment. Figure 5 shows the identified benefits and concerns.
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Figure 5. Results from Community Interviews. The potential benefits (blue), concerns (red), and
unknowns (green) that were identified.
A full list of all responses for positive and negative impacts to the economy can be found in
Appendix B.
Local Economy
Fourteen interviewees identified positive economic impacts from the OBNSB, and one
expressed that there would be none. Figure 6 shows the reoccurring themes that were identified
and how many of the respondents identified them. Six common themes emerged: increased
recognition of the area, new visitors, more visitors, visitors doing new/different things, more
year-round visitors, and the Byway being a benefit to all communities. Only two of the fifteen
interviewees identified any potential negative economic impacts. One respondent was concerned
that more jobs do not necessarily mean more high-paying or permanent jobs. That same
respondent also identified that an increase demand for property in the area for tourism may
decrease affordability for young families to live in the area. Another respondent reported that
since Hatteras Island has always been a tourist destination, increased attention from the Byway
could draw visitors away from one area to another, or vice versa.
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More visitors means more money and more jobs
Increase recognition of the area, why it is special, and the
ability to highlights the culture and the history of the area
Non-peak season increase in traffic i.e. more reliable yearround business
Brings more people to the region that would otherwise not
have come to the area
All the communities along the Byway will benefit
Visitors would see more than they would typically see on
a vacation

Figure 6. Positive Economic Impacts Identified by Respondents.
Local Community
Fourteen interviewees identified some positive community impact, while one believed
that there would be no positive impact on the community. Identified benefits to the community
involved bringing communities together and increasing community pride. Figure 7 shows the
themes that emerged in the responses. Three of the positive community impacts (the ability to
share and highlight the heritage and culture, more visitors means more money and more jobs,
and off season benefits) were also identified as economic benefits (see Figure 4). Evidently many
interviewees viewed economic and community benefits to be closely tied. Of the fifteen
interviewees, only two thought that there would be no negative impact to the community, one
chose not to answer, and twelve cited some negative impact. Figure 8 shows the responses that
identified negative impacts. Three negative impacts were identified in more than one response—
the erosion of local culture/character, increase on infrastructure demand and the associated
monetary obligations, and impact on the environment.
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Brings communities together
Increases community pride
Opportunity to share community heritage/culture/history
More visitors means more money and more jobs
Off season benefits
Increase in safety (because of village pathways)
Help protect natural beauty

Figure 7. Positive Community Impacts Identified by Respondents.

Increase in traditional tourism erodes local culture/character
More tourists increases pressure and infrastructure demand
(roads, buildings, etc.), crime, and garbage. Increases
monetary obligations for upkeep and maintenance.
Impact/damage to the environment
Could pit communities against each other
Areas can get overrun (without proper planning)

Figure 8. Negative Community Impacts Identified by Respondents.
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Local Environment
Twelve respondents indicated some local environmental benefit, one said there would be
none, and two chose not to answer. As evidenced by Figure 9, ten people indicated that the
Byway would increase exposure to and awareness of the environment, leading to improved
stewardship. Other anticipated positive impacts included “more eyes on the area” to create an
incentive to maintain good environmental practices, and “more money” to keep beaches clean.
Figure 10 contains the negative responses. Interestingly, almost all responses (increased
development, trash, traffic and associated impacts, and impact/damage to the environment) were
also identified as having a negative impact on the community. This finding implies that the
interviewees saw impacts to the community and to the environment as closely linked.

Increased exposure/awareness will lead to better stewardship
More money from tourism to keep the beaches clean
More visitors means more eyes means more beatification
projects
More environmentally conscious decision making at the
local/county/state level

Figure 9. Positive Environmental Impacts Identified by Respondents.

Increased tourism will increase development/infrastructure need
Increased development will increase pollution/run-off will
impact water quality
Pressure on the environment/ damage to sensitive lands
(dunes, coastal wetlands, etc.)
Increased trash
Increased traffic
More lighting interferes with dark skies

Figure 10. Negative Environmental Impacts Identified by Respondents.
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Suggestions for Monitoring
While respondents believe there will be mostly positive economic impacts and both
positive and negative environmental and social impacts, many admitted that there is not yet a
way to measure those impacts. To address this gap, respondents were asked to suggest indicators
that measure or monitor the positive or negative impacts on the economy, community, or
environment. Figure 11 shows the number indicators identified per category, and Table 3 lists the
specific indicators identified. Similar to earlier responses related to anticipated impacts, every
economic indicator was also identified as a community indicator. While there was some overlap
between community indicators and environmental indicators, respondents predominately
considered environmental indicators separately from economic and community indicators.
Interestingly, “traffic and congestion” was identified as an indicator for all three categories.
These responses were used in conjunction with results from the literature review to inform our
indicator selection for the Outer Banks National Scenic Byway (Appendix C).

Figure 11. Indicators for Monitoring Impacts. This figure shows the number of times an
indicator was identified by respondents for how to monitor the potential impacts.
Table 3. List of Sustainability Indicator Categories Identified by Interviewees
Economic
None were identified

Economic &
Environmental
None were identified

Environmental
1.!Impervious cover
2.!Public Beach Access
3.!Habitat Destruction
4.!Environmental Education
5.!Water Consumption

Environmental & Social
1.!Trash
2.!Amount of Development

Social
1.! Safety/Crime

Environmental,
Economic & Social
1.! Congestion/ traffic

Social & Economic
1.!Property Information (primary or
secondary residence)
2.!Number of jobs/businesses
3.!Residency Information (permanent
or seasonal)
4.!Tax Information (sales, meals, etc.)
5.!Visitation/Usage
6.!Virtual Visitation
7.!Visitor information (duration of
stay, number in party, etc.)
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Final Sustainability Indicators
Indicators are a tool for measuring the past, present, and future conditions of a variety of
economic, environmental, and social factors. In the context of this report, ten sustainability
indicators were selected for the Outer Banks National Scenic Byway, to guide future sustainable
tourism management and monitoring in the region. Baseline conditions of the indicators are
reported to provide context for current conditions of Carteret, Dare, and Hyde counties.

Methods
Sustainability indicators were selected based on the following criteria: the frequency of a
selected indicator’s reoccurrence within the literature review, the frequency of a selected
indicator’s reoccurrence within the community interviews, the resonance of an indicator to the
community’s concerns as determined by the community interviews, and overall data availability.
As seen in Appendix Tables C1, C3, and C5, we observed indicators that were found both in the
literature review and community interviews. Multiple indicators (Meals Tax, Number of Jobs,
Occupancy Tax, Sales Tax, Traffic, and Total Revenue) were mentioned and classified in two or
more indicator categories (i.e., economic, environmental, or societal). Indicators expressed in
both the literature review and community interviews were categorized together (as indicated by
the final indicator category) depending on their relative classification (see Appendix Tables C1,
C3, and C5). Indicators that were mentioned more than once (n=23, excluding duplicate
indicators) were selected to review for data availability. From this list of 23 indicators, webbased searches were used to assess data availability. For data to be considered ‘available’
(indicated by “yes” in Appendix Tables C1, C3, and C5), it had to be: from the last 7 years (i.e.,
since the Byway’s designation in 2009), measurable and or descriptive, feasible to monitor and
replicate in the future, readily accessible to the general public, and from an objective and reliable
source (i.e., the Outer Banks Visitors Bureau, or the Federal or State government).
Of the 23 indicators searched for, data were available for 18 indicators. From these 18
indicators, the most common 3 indicators with data availability for each type of indicator
(economic, environmental, and societal) were chosen, with the exception of an additional
economic indicator (Visitor Profile). Visitor Profile was selected because it was mentioned
additionally in the social indicator category, provides unique quantitative and qualitative-rich
data, and serves as an indicator for the demand side of the sustainable tourism industry. This
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resulted with a list of 10 final indicators, as seen in Table 4. The 10 indicators were then selected
for data preparation and analysis. The most recent status of these indicators is represented in
maps, graphs, and or tables below. A three-year window of conditions for selected economic
(Employment and Expenditure, Revenue, and Sales/Occupancy Tax) and social (Number of
Tourists and Safety) indicators were provided due to additional data availability.

Table 4. Outer Banks National Scenic Byway Final 10 Sustainability Indicators

Outer Banks National Scenic Byway Sustainability Indicators
NUMBER

CATEGORY

INDICATOR

SCALE

DATA
REPRESENTATION

1

Economic

Travel and Tourism
Employment

County

Map, Tables

2

Economic

Number of
Residents

Township

Map, Table

3

Economic

Expenditure,
Revenue, and Sales
& Occupancy Tax

County

Map, Tables

4

Economic

Visitor Profile

Select Major
Attractions

Table

5

Environmental

Land Use Land
Cover

County

Map, Table

6

Environmental

Amount of
Impervious Surface

County

Maps, Tables

7

Environmental

Water Quality

Regional
(according to
gage station)

Graph, Map, Tables

8

Social

Number of Events
& Festivals

County

Map, Tables

9

Social

Number of Tourists

Select Major
Attractions

Graphs, Map, Tables

10

Social

Safety (Crime
Rates)

County

Table

SOURCE
N.C. Department
of Commerce &
Visit NC by the
US Travel
Association
United States
Census Bureau
N.C. Department
of Commerce &
Visit NC by the
US Travel
Association
The Outer Banks
Visitors Bureau
United States
Geological
Survey
United States
Geological
Survey
United States
Geological
Survey
The Outer Banks
Visitors Bureau
The Outer Banks
Visitors Bureau
North Carolina
State Bureau of
Investigation
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Indicator Descriptions
All indicator data included in this report are based on current availability as of February
2016. With the exception of “Impervious Surface” (2011), “Land Use Land Cover” (2011), and
“Number of Residents” (2010 and 2000), all of the data for the years 2012-2015. The four
economic indicators include: “Employment”, “Number of Residents”, “Expenditure, Revenue,
and Sales & Occupancy Tax”, and “Visitor Profile”. “Employment” refers to the number of full
and part-time jobs and associated payroll directly attributable to travel and tourism within each
county, according to the N.C. Department of Commerce (2012-2013) and Visit NC by the US
Travel Association’s 2014 statistics. “Number of Residents” refers to the permanent population
of residents found within each township located in the Byway region, according to the United
States Census Bureau’s 2010 and 2000 Census. “Expenditure, Revenue, and Sales & Occupancy
Tax,” entails the county-level sales and occupancy tax rate, as well as the State and local tax
revenues and expenditures from travel, according to Visit NC by the US Travel Association’s
2014 statistics. Additional revenue and expenditure data from 2012 and 2013 are provided by the
North Carolina Department of Commerce. “Visitor Profile” is a more descriptive indicator,
which encompasses why tourists are visiting the Outer Banks National Scenic Byway region and
general characteristics of tourists themselves and their behavior. The source of the data is The
Outer Banks Visitors Bureau’s 2014-2015 Visitors Survey.
The three environmental indicators include: Land Use and Land Cover (LULC), Amount
of Impervious Surface Cover, and Water Quality. The “Land Use Land Cover” indicator refers to
the variation in land coverage and type across the land and seascape, and is available from the
United States Geological Survey’s (USGS) 2011 National Land Cover Database (NLCD). Data
for protected areas within this indicator are from the USGS Protected Areas Database (PADUS).
“Impervious Surface” cover is “defined in watershed management as surfaces that prohibit the
movement of water from the land surface into the underlying soil or dirt… [Examples include]
buildings and paved surfaces (e.g., asphalt, concrete)” (Stanuikynas, Van Abs, & Newcomb,
2000, p. 1). Associated data at the county-level are also available from the United States
Geological Survey’s USGS 2011 NLCD. The “Water Quality” indicator entails numerous subindices for measuring local water quality, including dissolved oxygen (mg/L), salinity, and
temperature. These data are available from the USGS for specific monitoring stations and gages
across the State of North Carolina.
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The three social indicators include: Number of Events & Festivals, Number of Tourists,
and Safety (Violent v. Property Crime) Statistics. “Number of Events & Festivals” refers to the
variety of events that historically bring tourists to the Byway region and greater Outer Banks
region. These data were obtained from a variety of sources, namely The Outer Banks Visitors
Bureau, and includes a list of relevant future events and festivals in 2016. The “Number of
Tourists” refers to the number of visitors found at select attraction points along the Byway (i.e.,
Bodie Island Lighthouse, Cape Hatteras National Seashore, Cape Hatteras Lighthouse climbers,
Cape Hatteras Visitors Center, Hatteras-Ocracoke Ferry vehicles, Hatteras-Ocracoke Ferry
passengers, Jennette’s Pier, and Whalebone Junction Welcome Center) collected by The Outer
Banks Visitors Bureau from 2013-2015. The “Safety” indicator refers to overall crime rates,
including the number of violent (i.e., murder, rape, property, and aggravated assault) and
property (i.e., burglary, larceny, motor vehicle theft, and arson) crimes found in each county,
according to North Carolina State Bureau of Investigation’s 2012, 2013, and 2014 Annual
Reports.

Geospatial Analysis
Geospatial analysis was a valuable tool to visually represent the current conditions and
status of our 10 chosen indicators. The following maps were created using Esri ArcGIS 10.3
Software and the indicator data sources identified above. Geospatial data are supplemented by
tables and graphs made in Microsoft Excel and Word.

41 | P a g e
!

Current Status of Indicators
Economic Indicators
1. Employment (Number of Jobs)
The number of permanent jobs related to the tourism industry fluctuates within the three
counties found in Byway region, as seen in Figure 12 and Tables 5 and 6. Numerous studies have
used the quantity of employment in the tourism sector as an indicator for economic sustainability
of the tourism industry (Xin & Chan, 2014; Blancas, Lozano-Oyola & Gonzalez, 2015; Tanguay,
Rajaonson, & Therrien, 2013; Marshall, Banks, & Cook 2014; Blancas et al., 2011).
As of 2014, Dare County led the Byway’s three counties with 12,300 jobs “directly
attributable to travel and tourism” (NCDOC, 2016), followed by Carteret County with 3,200
jobs, and then Hyde County with 380 jobs. The largest change in tourism related employment
from 2013-2014 was 4.8% in Dare County, followed by 4.4% in Carteret County (see Table 5).
From 2012-2014, tourism related jobs increased by 9.2% in Carteret County, 5.9% in Dare
County, and 0% in Hyde County. In 2014, the payroll from travel and tourism related jobs was
$204.24 million in Dare County, an increase of 7.5% from 2013, $57.21 million in Carteret
County, an increase of 7.5% from 2013, and $6.28 million in Hyde County, an increase of 3.5%
from 2013 (see Table 6). From 2012-2014, the payroll from travel and tourism related jobs
increased by 16.3% in Carteret County, 12.1% in Dare County, and 5.7% in Hyde County.
While we cannot assume that these changes are due to the OBNSB, we may expect that
as the route becomes more used, tourism related jobs and its payroll would increase due to a rise
in the number of visitors and an increased demand for activities and attractions associated with
tourism.
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Figure 12. 2012-2014 Carteret, Dare, and Hyde County, NC Economic and Employment
Tourism Profiles
Table 5. 2012-2014 Visit NC by the US Travel Association County Employment Statistics

N.C. Department of Commerce and Visit NC by the US Travel Association County
Tourism and Travel Employment Statistics
County

Carteret
Dare
Hyde

2014
Employment
(thousands)
3.20
12.30
0.38

Change
from
2013-2014
%
4.4
4.8
2.6

2013
Employment
(thousands)
3.06
11.75
0.37

Change
from
2013-2012
%
4.4
1.2
-2.6

2012
Employment
(thousands)
2.93
11.62
0.38

Change
from
2012-2011
%
1.0
3.2
0
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Table 6. 2012-2014 Visit NC by the US Travel Association County Payroll Statistics

N.C. Department of Commerce and Visit NC by the US Travel Association County
Tourism and Travel Payroll Statistics
County

2014 Payroll

Carteret
Dare
Hyde

$ (millions)
57.21
207.24
6.28

Change
from
2013-2014
%
7.5
7.5
3.5

2013 Payroll
$ (millions)
52.93
191.73
6.06

Change
from
2013-2012
%
7.6
3.7
2.0

2012 Payroll
$ (millions)
49.18
184.92
5.94

Change
from
2012-2011
%
0.84
5.0
0.51

2.! Number of Residents
The resident population can also be an important indicator of the economic sustainability in a
local tourism industry. Xin and Chan (2014), Pinter, et al. (2008), Mearns (2011), Lozano-Oyola
et al. (2012), and Blancas, Lozano-Oyola, and Gonzalez (2015) all utilized indicators related to
the number or satisfaction of local residents in tourist areas to measure sustainability. According
to the United States Census Bureau’s classifications, the townships found within the Byway
region are:
!! Carteret County: Atlantic, Beaufort (includes North River Bridge), Cedar Island, Davis,
Harkers Island, Marshallberg, Sea Level, Smyrna (includes Gloucester and Williston),
Stacy and Straits (includes Otway)
!! Dare County: Atlantic, Hatteras (includes Frisco and Buxton), Kinnakeet (includes Avon,
Salvo, Waves and Rodanthe), and Nags Head (includes Whalebone Junction)
!! Hyde County: Ocracoke
The populations of townships found in Byway region vary significantly amongst and within
counties, as seen in Figure 13 and Table 7. The townships found along the Byway are
highlighted in gray in Table 7. As of the 2010 U.S. Census, the total populations of all townships
within the Byway were 16,122 people in Carteret County, 14,865 people in Dare County, and
948 people in Hyde County (see Table 7). As of 2010, the most populated townships within the
three-county study area are Nags Head (10,543 people) in Dare County, Beaufort (8,650 people)
in Carteret County, and Hatteras (2,921 people) in Dare County. The least populated townships
in the study area were all located in Carteret County: Stacy (214 people), Cedar Island (327
people), and Davis (426 people). According to the 2000 Census, township populations found in
the counties along the Byway increased by 23.3% in Hyde County (from 769 to 948 people),
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10.6% in Dare County (from 13,443 to 14,865 people), and 5.4% in Carteret County (from
15,303 to 16,122 people).
Although we cannot assume that these changes are due to the OBNSB, it is reasonable to
expect that as the route becomes more used, the population of permanent and seasonal residents
may fluctuate. For example, permanent resident populations may increase, due to residents’
making long-term investments in the area. On the other hand, the number of permanent residents
may decrease due to an increased cost of living in the area. Finally, we may expect to see an
increase in the number of secondary homeowners.

Figure 13. 2010 U.S. Census Township Populations in Carteret, Dare, and Hyde County, NC
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Table 7. 2000 and 2010 U.S. Census Township Populations in Carteret, Dare, and Hyde County,
NC. The Outer Banks National Scenic Byway passes through the grey counties.
U.S. Census Bureau 2000 and 2010 Township Populations
CARTERT COUNTY

DARE COUNTY

HYDE COUNTY

Township

2010
Pop.

2000
Pop.

Township

2010
Pop.

2000
Pop.

Township

2010
Pop.

2000 Pop.

Atlantic

694

817

Atlantic

17,809

15,342

Currituck

1,129

1,195

Beaufort

8,650

7,665

Croatan

1,086

1,035

Fairfield

1,160

1,030

Cedar Island

327

324

East Lake

161

147

Lake Landing

1,784

1,852

Davis

426

412

Hatteras

2,921

2,642

Lake
Mattamuskeet

7

22

Harkers
Island

1,207

1,525

Kinnakeet

1,401

1,359

Ocracoke

948

769

Harlowe

1,570

1,272

Nags
Head

10,543

9,442

Swan Quarter

782

958

Marshallberg

469

528

Merrimon

605

657

Morehead

25,256

23,748

Newport

9,974

8,326

Portsmouth

0

4

Sea Level

522

461

Smyrna

787

679

Stacy

214

206

Straits

2,826

2,686

White Oak

12,942

10,073
14,865

13,443

BYWAY
TOTAL

948

769

33,921

29,967

COUNTY
TOTAL

5,810

5,826

BYWAY
TOTAL

16,122

15,303

COUNTY
TOTAL

64,900

59,383

BYWAY
TOTAL
COUNT
Y
TOTAL
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3.! Expenditure, Revenue, and Sales & Occupancy Tax
Tourist expenditures, revenue and taxes are another frequently used indicator of
economic conditions (Blancas, Lozano-Oyola & Gonzalez, 2015; Lozano-Oyola et al., 2012;
Tanguay, Rajaonson, & Therrien, 2013; Mearns, 2011). As seen in Figure 14 and Tables 8, 9,
and 10, tourism expenditures, tax receipts, and sales and occupancy taxes fluctuate across the
three counties found along the Byway, as well as across the time span from 2012-2014. The 2015
sales tax rate in all three counties was 6.75%. The 2015 occupancy tax rate is allocated
differently in each county: 6% in Carteret County, 5% in Dare County, and 3% in Hyde Countyand specifically 0% on Ocracoke (see Appendix Table D1). Domestic tourism in Dare County
generated $1,019,300,000 in expenditures in 2014, an increase of 6.95% from 2013. State and
local tax receipts in Dare County were $47.06 million and $45.15 million respectively,
representing $475.08 million in tax savings. Carteret County generated $324.72 million in 2014,
an increase of 7.25% from 2013. State and local tax receipts were $14.12 million and $18.84
million respectively, representing $2606.54 million in tax savings. Hyde County generated
$33.17 million in 2014, an increase of 2.49% from 2013. State and local tax receipts were $1.51
million and $1.79 million respectively, representing $574.57 in tax savings. As seen in Tables 8,
9, and 10, % change in expenditures across the three counties vary over time, with the most
positive changes occurring in Dare and Carteret County. As visitation to the Byway region
continues to gain popularity, tourism and travel related expenditures and revenues are expected
to increase in the three counties.
Table 8. 2014 US Travel Association County Travel Economic Impact Statistics
2014 Visit NC by the US Travel Association County Travel Economic Impact Expenditure and Tax
Statistics
County
Expenditures
Change from
State Tax
Local Tax
Savings
2013-2014
Receipts
Receipts
$ (millions)
%
$ (millions)
$ (millions)
$ (millions)
Carteret
324.72
7.25
14.12
18.84
475.08
Dare
1,019.30
6.95
47.06
45.15
2,606.54
Hyde
33.17
2.49
1.51
1.79
574.57
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Table 9. 2013 US Travel Association County Travel Economic Impact Statistics
2013 Visit NC by the US Travel Association County Travel Economic Impact Expenditure and Tax Statistics
County
Expenditures
Change from
State Tax
Local Tax
Tax Savings Per
2012-2013
Receipts
Receipts
Resident
$ (millions)
%
$ (millions)
$ (millions)
$
Carteret
302.77
6.85
13.38
17.76
449.57
Dare
953.04
2.80
44.76
42.64
2,479.95
Hyde
32.36
1.14
1.50
1.71
553.01

Table 10. 2012 US Travel Association County Travel Economic Impact Statistics
2012 Visit NC by the US Travel Association County Travel Economic Impact Expenditure and Tax Statistics
County
Expenditures
Change from
State Tax
Local Tax
Tax Savings Per
2011-2012
Receipts
Receipts
Resident
$ (millions)
%
$ (millions)
$ (millions)
$
Carteret
282.03
1.18
12.45
16.98
430.50
Dare
926.33
5.60
43.35
41.40
2,434.65
Hyde
31.99
0.95
1.47
1.67
546.85

Figure 14. 2014 Carteret, Dare & Hyde County Economic and Tourism Expenditure & Tax
Profiles
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4.! Visitor Profile
It is important to understand the demographics of visitors to the Byway region, as well as
visitors’ actions and behaviors. To address this, we reviewed the Outer Banks Visitors Bureau
2014-2015 Visitors Survey. This survey was conducted via in-person and on-line surveys from
April 2014 to May 2015, and obtained approximately 11,183 visitor responses. In addition to
providing information about the demographics of visitors, the survey provides information about
visitors’ motivations for visiting the Outer Banks. Many similar studies have also utilized
measures of tourist satisfaction in their analyses (Pinter et al., 2008; Tanguay, Rajaonson, &
Therrien, 2013; Blancas et al., 2011; Yunis, 2004; Mearns, 2011). Some of The Outer Banks
Visitors Bureau’s key findings include (2015)2:
•! “Together, the top three states, Virginia, North Carolina, and Pennsylvania, account for
nearly half of the total visitors” (p. 12).
•! The most popular month for visitation is July followed by August and September.
•! “Visitor satisfaction is very high, and has been sustained at that level from The Outer
Banks’ previous survey in 2006” (p. 1).
•! “Although still very positive, upper income level visitors are less satisfied with restaurant
and night-time activity options than other groups” (p.1).
•! “The majority of visitors (64 percent) are repeat visitors, and the average repeat visitor is
making their sixth trip to The Outer Banks” (p. 1).
•! “More than 93 percent of visitors are in The Outer Banks for pleasure/vacation” (p. 1).
•! “Ninety-five percent of visitors stay for one or more nights; only five percent come for
the day only” (p. 1).
•! “The average duration of stay for those visitors who stay overnight is 5.8 nights” (p. 1).
•! “The average party size is 5.4, varying from a high of 6.6 in the summer months to a low
of 3.4 in the winter” (p. 1).
•! “The top activities/attractions annually were: beach; ocean; lighthouses; open, natural
areas; and historical sites” (p. 16).
•! “In spring and winter, National Parks are the fourth most popular activity, while in
summer and fall dining at restaurants unique to the area is fourth. Interest in shopping
peaks in summer, when it is the fifth most popular activity. Many of the outdoor activities
are naturally less prevalent in the winter months” (p. 26).

2

More information can be found at: https://www.outerbanks.org/media/1006455/20142015_visitor_profile.pdf
!
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Table 11. 2006 and 2015 Outer Banks Visitors Bureau Survey Visitor Satisfaction

Overall, these findings demonstrate that visitors to the OBSNB are very satisfied with their
experiences in the area. When compared with a visitor survey conducted in 2006, the Outer
Banks Visitors Bureau found similar results in their 2014-2015 survey, especially in regards to
visitor satisfaction (see Table 11). In fact, there were increases in visitor satisfaction in most
categories (safety, beaches, scenery/scenic drives, accommodations, and restaurants) between the
two surveys. Particularly relevant to our study, there was a 3.2% increase in visitor satisfaction in
the scenery/scenic drives category, perhaps demonstrating an increased recognition and
appreciation of NC 12 and US 70, and subsequently the OBNSB. As the Byway continues to
gain popularity, we may expect that visitor satisfaction may change, due to an increasing
diversified visitor population. In addition, we may expect more visitors to come to the area,
which could change the visitor profile. Finally, certain attractions and activities may increase in
popularity, while others may decline due to an overabundance of tourists and resources.
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Environmental Indicators
5.! Land Use Land Cover (LULC)
LULC is a broad indicator used and discussed in regards to land use planning, zoning,
vegetation cover, and natural landscape (de Araujo and da Costa, 2008; Swarbrooke, 1999;
Lozano-Oyola et al., 2012; Blancas et al., 2011). Carteret, Dare, and Hyde County host a diverse
array of land cover types across their respective land and seascapes, as seen in Figure 15 and
Table 13. LULC is classified according to the United States Geological Survey’s National Land
Cover Database (2011). The most common LULC type amongst all counties is “Open Coastal
Water” defined as “areas of open coastal water, generally with less than 25% cover of vegetation
or soil” (U.S. Geological Survey, 2015). The most common land cover feature in all three
counties is “Barren Land”, described as “areas of bedrock, desert pavement, scarps, talus, slides,
volcanic material, glacial debris, sand dunes, strip mines, gravel pits and other accumulations of
earthen material. Generally, vegetation accounts for less than 15% of total cover” (U.S.
Geological Survey, 2015). Land cover types that were not present in all three counties are
Perennial Ice/Snow. Full descriptions of the various land cover and land uses can be viewed in
Appendix Table D2.
Table 12. Land Use and Land Cover in Carteret, Dare, and Hyde County, NC
Land Use and Land Cover
Classification
Open Ocean
Open Coastal Water
Perennial Ice/Snow
Developed, Open Space
Developed, Low Intensity
Developed, Medium Intensity
Developed, High Intensity

Per County (Acres)
Carteret
Dare
Hyde
195
148
36.9
504,675.4
736,716.3
509,321.2
0
0
0
18,017.2
8,371.8
8,809.7
10,896.4
7,624.3
2,264.5
3,141.8
3,685.8
233.1
725.4
534.4
50.73

Barren Land (Rock/Sand/Clay)
Deciduous Forest
Evergreen Forest
Mixed Forest
Shrub/Scrub
Grassland/Herbaceous
Pasture/Hay
Cultivated Crops
Woody Wetlands
Emergent Herbaceous Wetlands

27,527.7
13.4
38,474.9
1,357.7
22,943
5,512.7
340.5
55,886.1
102,688.6
65,617.2

26,872.5
170.8
3,972.7
155.5
2,574.6
818.5
0
5,252.4
150,709.8
52,430.5

12,877.9
103.8
10,673.1
286.3
8,710.6
2,211.9
5.5
111,936.4
165,881.4
77,958.4
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Figure 15. Land Use and Land Cover within Carteret, Dare, and Hyde County, NC
Within the LULC indicator, it is important to identify different types of protected areas.
The importance of protected areas as an environmental indicator was identified in multiple
studies (Blancas, Lozano-Oyola & Gonzalez, 2015; Lozano-Oyola et al., 2012; Tanguay,
Rajaonson, & Therrien, 2013; Blancas et al., 2011). As tourism on Outer Banks National Byway
is linked to coastal and marine ecosystems, it is important to identify not only protected areas
that the Byway passes through, but also coastal and marine areas that surround it. All data is
from the USGS Protected Areas Database of the United States (PADUS). These are visually
represented in Figures 16, 17, and 18, as well as Table 14.
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Figure 16. Types of Marine and Terrestrial Protected Areas in
Coastal N.C.

Figure 17. Protected Areas that Intersect with the Byway
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Figure 18. Location of Protected Lands in Carteret, Dare, and Hyde County, NC
Table 13. Protected Lands within Carteret, Dare, and Hyde County, NC
Name

Manager

Acres

IUCN
Category

Cape
Hatteras
National
Seashore
Cedar Island
National
Wildlife
Refuge
Pea Island
National
Wildlife
Refuge

National
Park
Service

31093

Unassigned

Date
Establish
ed
1937

U.S. Fish
and
Wildlife
Service
U.S. Fish
and
Wildlife
Service

16850

IV

1964

4647

IV

1937

Protection

Mgmt Plan

Fishing
Restrictions

Uniform
Multiple
Use; Yearround
Uniform
Multiple
Use; Yearround
Uniform
Multiple
Use; Yearround

Site-Specific
Management
Plan

Commercial and
Recreational
Fishing Restricted

Site-Specific
Management
Plan

Commercial and
Recreational
Fishing Prohibited

Site-Specific
Management
Plan

Commercial
Fishing Prohibited
and Recreational
Fishing Restricted
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6.! Amount of Impervious Surface
Impervious surface is an important indicator for environmental quality, as it can have
impacts on stormwater runoff and water pollution in the surrounding area. In previous studies,
authors have looked at impervious surfaces by examining the presence of man-made structures
or the density of roads (de Araujo & da Costa, 2008; Marshall, Banks, & Cook 2014; Blancas,
Lozano-Oyola & Gonzalez 2015; Lozano-Oyola et al., 2012; Blancas et al., 2011). Our indicator
data relies on the NLCD dataset from the USGS. As displayed in Figure 19 and Table 15,
impervious surface coverage ranges from 0-100%. According to the U.S. Geological Survey
(2015a), “imperviousness threshold values used to derive the NLCD developed classes are: (1)
developed open space (imperviousness < 20%), (2) low-intensity developed (imperviousness
from 20 - 49%), (3) medium intensity developed (imperviousness from 50 -79%), and (4) highintensity developed (imperviousness > 79%).” A value of 0% indicates open space, such as open
ocean or coastal areas.
All three counties along the Byway have relatively low areas of impervious surface. As
seen in Table 15, open space dominates in all three counties, however, this includes areas of
open ocean and estuary. Excluding open space, developed open space and low intensity
development are the most common impervious surface types. Medium and high-density
development cover the least surface area in all three counties, demonstrating relatively
undeveloped terrestrial land. As tourism increases in the region, the area of impervious surface
cover may change as well, possibly resulting with more medium and high intensity developed
areas. This has the potential to increase both the velocity and volume of surface and storm water
runoff, which can result in a corresponding decrease in infiltration (Arnold & Gibbons, 1996).
Increased runoff from impervious surfaces also accelerates rates of erosion and pollution
deposition in the local environment (Arnold & Gibbons, 1996).
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Figure 19. 2011 Impervious Surfaces across Carteret, Dare, and Hyde County, NC
Table 14. 2011 Impervious Surfaces across Carteret, Dare, and Hyde County, NC
Impervious Surface Area (Acres)
County

Open Space

Developed
Open Space
Area
1-20%

Low
Intensity
Developed
Area
20-49%

Medium
Intensity
Developed
Area
50-79%

High
Intensity
Developed
Area
80-100%

0%
Carteret

824,849.5

18,805.9

10,397.6

3,201.9

754.0

Dare

979,669.7

8,830.1

7,262.8

3,713.3

567.1

Hyde

899,527.8

9,439.4

2,124.3

235.5

50.3
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7.! Water Quality
Water quality is a prominent indicator of environmental quality. Marshall, Banks, and
Cook (2014); Pinter, et al., (2008); Tanguay, Rajaonson, and Therrien, (2013); Swarbrooke
(1999); Mearns (2011), all considered water quality or water pollution in their sustainable
tourism studies. The following parameters were selected because of their established importance
to assessing water quality, and because they may be directly or indirectly influenced by human
development from tourism. These parameters are meant to explain impacts to surface water;
however, groundwater and wastewater are other important indicators of environmental quality in
coastal communities. There are close hydrologic connections between ground and surface
waters, and monitoring programs for these water resources should be closely linked (ACWI,
1996). For example, groundwater salinity is considered a principal environmental factor
controlling plant distribution across barrier islands (Masterson, et al., 2014). Additionally, while
water quality also relates to human health impacts, these indicators are meant to assess water
quality from an ecological viewpoint. NCSG would need to utilize other parameters when using
water quality as an indicator for human health impacts from increasing tourism.
Dissolved Oxygen
Dissolved oxygen (DO) is necessary for the survival and growth of many aquatic
organisms, and numerous chemical and biological reactions depend directly or indirectly on the
amount of oxygen present in the water (Radtke et al., 1998). Accurate data on DO are essential
for documenting changes to the environment caused by both natural phenomena and human
activities (Radtke et al., 1998). Sources of DO in water include atmospheric influences and
photosynthetic activities from aquatic plants (Radtke et al., 1998).
Temperature
Temperature exerts a major influence on biological activity and water chemistry (USGS,
2015). The rate of chemical reactions generally increases at higher temperatures, however, warm
water holds less dissolved oxygen than cool water. Additionally, some compounds may become
more toxic to aquatic life at higher temperature (USGS, 2015). Water temperature measurements
are required for collecting other water-quality data, including dissolved-oxygen concentrations,
conductivity, pH, rate and equilibria of chemical reactions, biological activity, and fluid
properties (Wilde, 2006). Accurate temperature data are essential to document thermal
alterations to the environment caused by natural phenomena and by human activities. In addition,
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water temperature can be subject to environmental regulation and monitoring by state and local
agencies (Wilde, 2006).
Salinity
Salinity is another important factor to consider when assessing the water quality along the
Outer Banks. While many of the tourist activities focus on the marine activities offered on the
Outer Banks, the “Sound-Side” also provides important ecosystem services and opportunities for
tourism. The Albemarle-Pamlico estuary is the largest coastal lagoonal estuary in the United
States, with a total open water area of approximately 5300 km2 (Lin et al., 2007). Ninety-two
percent of the fish landed in North Carolina depend on the estuary as a nursery habitat (FWS,
n.d). The mixing of fresh water and saltwater in estuaries leads to variable and dynamic salinity
conditions, which plays an important role in this ecosystem (NOAA Ocean Service, 2008b).
Estuarine organisms have different tolerances and responses to salinity changes, and salinities
outside an acceptable range will negatively affect their growth and reproduction, and ultimately,
their survival (NOAA Ocean Service, 2008b). Salinity also affects chemical conditions within
the estuary, particularly levels of dissolved oxygen in the water. The solubility of oxygen in
water decreases as salinity increases ((NOAA Ocean Service, 2008b). Marshes at all salinities
are subject to physical disturbance from human activities (Crain, Albertson, & Bertness, 2008).
Further Discussion
The interconnectivity of individual factors in water quality issues makes it difficult to
focus on a single factor within the system (Lin et al., 2007). In the last 20 years, urbanization and
population growth have led to increased pollution of coastal waters. Freshwater not only creates
salinity gradients inside the system, but also transports nutrients, organic matter, and toxic
materials from inland (Lin et al., 2007). As a result of the large nutrient loads from its drainage
basins, the Albemarle-Pamlico estuary has experienced ecological problems including hypoxia,
algal blooms, widespread fish kills, and declining shellfish production (Lin et al., 2007). All of
these have the potential to impact the tourism industry, and further be impacted by the tourism
industry. In the future, we recommend that NCSG also examine water pollution levels,
particularly in the estuaries of the Outer Banks. “The continuing prosperity many coastal
communities reap from transportation, fishing and tourism is clearly linked to the health of their
estuaries” (NOAA Ocean Service, 2008a).
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Existing Data
The following is a compilation of data, showing the location of USGS Stream Gauge
(Figure 20; Table 16) and USGS Water Quality monitoring stations (Figure 21; Table 17) within
Carteret, Hyde, and Dare counties. All water quality data were retrieved from USGS. Graphs of
the current trends in temperature, salinity, and dissolved oxygen are listed in Appendix D.
Table 15. Station Numbers & HUC Codes for USGS Gauge Stations.
Station
Number
208458600
0208458800
0208117990
0208117948
0208463120
0208463140
0209267800

Gage Station Name

County

Longitude

Latitude

Dare

HUC
Code
03020105

CREDLE DITCH NR ROSE
BAY, NC
WILLIAMS DITCH NR ROSE
BAY, NC
ROANOKE SOUND AT US
64/264 AT HEADQUARTERS
ISLAND
CROATAN SOUND NEAR
MANNS HARBOR
OUTFLOW DITCH FROM
JENNETT SEDGE AT BUXTON,
NC
OUTFLOW DRAINAGE CANAL
NR BUXTON, NC
BIG CREEK AT SOUTH RIVER,
NC

-76.373

35.446

Dare

03020105

-76.379

35.454

Hyde

03010205

-75.615

35.899

Hyde

03010205

-75.768

35.907

Hyde

03020105

-75.575

35.262

Hyde

03020105

-75.550

35.261

Carteret

03020204

-76.584

34.953

Table 16. Station Numbers & HUC Codes for Active USGS Water Quality Monitoring Stations
Station
Number
0204347500
0208458893
0208458892
0208117991
0209270825

Water Quality Station Name

County

Longitude

Latitude

Currituck*

HUC
Code
03010205

CURRITUCK SOUND AT US
158 NR POINT HARBOR, NC
LAKE MATTAMUSKEET E OF
NC HWY 94 NR FAIRFIELD,
NC
LAKE MATTAMUSKEET W
OF NC HWY 94 NR
FAIRFIELD, NC
ROANOKE SOUND AT US
HIGHWAY 64/264 POND
ISLAND, NC
BOGUE SOUND AT SR 1182
AT ATLANTIC BEACH, NC

75°46'06"

36°05'12"

Hyde

03020105

76°11'02"

35°30'23"

Hyde

03020105

76°15'14"

35°30'21"

Dare

03010205

75°37'19"

35°53'47”

Carteret

03020301

76°44'12"

34°42'40"

*Though not officially within the three counties used in this study, WQS # 0204347500, “Currituck Sound at US 158
NR Point Harbor NC”, is relevant to the Outer Banks, as it is on the border of Dare county within the estuary.
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Figure 20. Location of USGS Stream Gauge Stations.
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Figure 21. Map of Water Quality Monitoring Stations by County.
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Social Indicators
8.! Number of Events and Festivals
The frequency and types festivals in a coastal community may provide a useful lens for
understanding the tourism industry and its impacts on local culture (Lozano-Oyola et al., 2012;
Blancas, Lozano-Oyola & Gonzalez, 2015). As seen in Figures 22-23 and Tables 18-19, the
following are a list of 30 annually recurring festivals and events within Carteret, Hyde, and Dare
counties. All information was obtained from county or township websites, via the Outer Banks
Visitors Bureau. As seen in Figure 22 and Table 18, there is a variety of festivals and events, as
well as times of year and locations in which these events occur. Some of these events and
festivals are not located directly on the Byway, but are located within less than 20 miles of it. In
accordance, we expect that visitors would be attracted to the greater Byway region in general and
visitors would traverse the Byway in route to these events. Historically, major festivals occurring
in this greater area include: Rogallo Kite Festival (Nags Head), Dare Days (Manteo), Outer
Banks Pirate Festival (Nags Head), and the N.C. Seafood Festival (Morehead City).
To measure monitor the sustainability of tourism along the Byway, we would look
towards measuring the number of events, the variety of events (including their locations and
times of year), and the number of visitors to these events. We would hope to see an increase in
events occurring year-round, and for events to best represent the cultural heritage of the region,
given that the OBNSB was designated for cultural purposes.
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Figure 22. Map of locations of festivals (many are in the same location).

63 | P a g e
!

Table 17. Festival types, dates (by month) and location (by township and county). Festivals
highlighted in light blue occur directly on the Byway. All are within 20 miles of the Byway.
Event Name

Event Type

Recurring Month

Township

County

10th Annual Duck Jazz Festival

Music Festival

October

Duck

Dare

14th Annual One-Design
Regatta
2nd Annual OBX BrewTag

Regatta/
Boat Show
Festival

July

Manteo

Dare

October

Nags Head

Dare

36th Annual Wright Kite
Festival
44th Annual Hang Gliding
Spectacular
Annual Christmas Parade

Festival

July

Kill Devil Hills

Dare

Festival

May

Nags Head

Dare

Parade

Dec.

Manteo

Dare

Blackbeard’s Pirate Jamboree

Festival

October

Ocracoke

Hyde

Bluegrass Island Festival

Music Festival

Sept.

Manteo

Dare

Core Sound Decoy Festival

Festival

Dec.

Harkers Island

Carteret

Dare Day

Festival

June

Manteo

Dare

Day at the Docks

Festival

Sept.

Hatteras

Dare

Fly into Spring & Easter
Extravaganza
Flying Pirate Half Marathon

Festival

March/ April

Nags Head

Dare

Recreational

April

Kill Devils Hills

Dare

Freedmen’s Colony Blues Jam

Music Festival

February

Manteo

Dare

Hatteras Island Oyster Roast
2016
Kites with Lights

Food Festival

February

Hatteras

Dare

Festival

November

Nags Head

Dare

North Carolina Seafood
Festival

Food Festival

Sept.

Morehead City

Carteret

OBX Brewfest

Festival

June

Nags Head

Dare

Ocracoke Fig Festival
Ocracoke Independence Day
Celebration
Ocrafolk Festival

Food Festival
Parade

August
July

Ocracoke
Ocracoke

Hyde
Hyde

Music Festival

June

Ocracoke

Hyde

Outer Banks Marathon

Recreational

Nov.

Kitty Hawk->Manteo

Dare

Outer Banks Pirate Festival

Festival

August

Nags Head

Dare

Outer Banks Sea Food Festival

Food Festival

October

Nags Head

Dare

Outer Banks Watermelon
Festival
Roanoke Island Maritime
Museum Wooden Boat Show
Rogallo Kite Festival

Festival

July/August

Nags Head

Dare

Regatta/Boat
Show
Festival

October

Maneto

Dare

June

Nags Head

Dare

Shallowbag Shag

Music Festival

May

Manteo

Dare

Southern Fried Half Marathon

Recreational

Nov.

Nags Head ->Manteo

Dare

St Patrick’s Day Parade

Parade

March

Nags Head

Dare
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Figure 23. Locations of Festivals within Carteret, Dare, and Hyde County, NC
Table 18. Other Festivals in the Region (without specific geographic coordinates)
Name
14th Annual
Outer Banks
Bike Week
OBX PrideFest

Event
Type
Festival

Date(s)

Festival

no 2016 date
yet
no 2016 date
yet
3/17/20163/20/2016
no 2016 date
yet

Summeritaville

Festival

Taste of the
Beach
Wings Over
Water Festival

Food
Festival
Festival

4/16/20164/24/2016

Primary
Month
April

Address

Town

County

Fee

multiple locations

multiple

unclear

September

TBD

Nags Head

Dare

unclear

June

TBD

Rodanthe

Dare

March

multiple locations

multiple

yes; $10
for adults
yes

October

multiple locations across
National Wildlife
Refuges, including Pea
Island

multiple

varies
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9.! Number of Tourists
There are many studies that have directly examined the number of tourist arrivals, or
have indirectly assessed the number of tourists via the occupancy rate at tourist establishments,
and the number of return visitors (Tanguay, Rajaonson, & Therrien, 2013; Lozano-Oyola et al.,
2012; Yunis, 2004; Mearns, 2011; Blancas, Lozano-Oyola & Gonzalez, 2015; Blancas et al.,
2011). The Outer Banks Visitors Bureau (2013-2015) collected data on the number of tourists at
various attraction sites along the Byway, including: Bodie Island Lighthouse, Cape Hatteras
Lighthouse Climbers, Cape Hatteras National Seashore, Cape Hatteras Visitors Center, HatterasOcracoke Ferry (Number of Vehicles), Hatteras-Ocracoke Ferry (Number of Passengers),
Jennette’s Pier, and Whalebone Junction Welcome Center (see Figure 24). These sites are major
tourist hotspots along the Byway, and can be best used to represent overall visitation rates.
Although not directly on the Byway, Cape Lookout National Seashore visitor statistics are
important to analyze due to its proximity to the Byway and overall popularity. At this time,
monthly visitor statistics are not available for Cape Lookout National Seashore, however annual
visitation rates are as follows: 400,413 visitors in 2015, 430, 927 visitors in 2014, and 416, 568
visitors in 2013 (NPS, 2016). In addition, at this time Core Sound Waterfowl Museum and
Heritage Center visitor statistics are not available, but would be interesting to obtain and analyze
in the future.
Visitor statistics were organized by season: Winter (December-February), Spring (MarchMay), Summer (June-August), and Fall (September-November). For all locations, summer was
the busiest time period, while winter was the least busy (see Figures 25, 26, and 27). The most
visited attraction was Cape Hatteras National Seashore, which accumulated 2,396,820 visitors in
2015, 2,266,579 visitors in 2014, and 2,360,554 visitors in 2013 (see Tables 20, 21, and 22).
Monthly statistics can be viewed for each attraction in Appendix Tables D4-D8. As tourism
associated with the Byway may increase in future years, visitor numbers at attractions located
along the Byway may also increase.
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Figure 24. Map of Locations of Selected Attractions with Visitor Number Statistics
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Figure 25. 2015 OBX Visitors Bureau Visitor Statistics at Selected Attraction
Table 19. 2015 OBX Visitors Bureau Visitor Statistics at Selected Attractions
2015 Visitor Statistics at Selected Attractions

0

0

174,034

Hatteras-Ocracoke
Ferry
Ferry
Whalebone
Visitor (Passengers) (Vehicles) Jennette’s
Junction
Center
Pier
Welcome
Center
23,982
33,027
18,407
7,337
539

9,768

18,830

480,342

89,903

140,323

59,090

39,311

4,140

27,371

75,146

1,140,219 204,514

342,042

118,532

101,005

6,153

9,132

12,573

38,803

139,619

58,411

41,685

3,563

46,271

106,549

2,396,820 357,202

655,011

254,440

189,338

14,395

Bodie Island

Cape Hatteras

Lighthouse Lighthouse National
Climbers
Climbers Seashore
Winter
(DecemberFebruary)
Spring
(MarchMay)
Summer
(JuneAugust)
Fall
(SeptemberNovember)
TOTAL

602,225
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Figure 26. 2014 OBX Visitors Bureau Visitor Statistics at Selected Attractions
Table 20. 2014 OBX Visitors Bureau Visitor Statistics at Selected Attractions
2014 Visitor Statistics at Selected Attractions

Winter
(DecemberFebruary)
Spring
(March-May)
Summer
(June-August)
Fall
(SeptemberNovember)
TOTAL

Bodie Island
Cape
Lighthouse
Hatteras
Climbers Lighthouse
Climbers
0
0

Cape
Hatteras
National
Seashore
143,722

Cape
HatterasHatterasHatteras Ocracoke
Ocracoke
Visitors
Ferry
Ferry
Center (Passengers) (Vehicles)
22,477
29,955
16,665

Jennette’s Whalebone
Pier
Junction
Welcome
Center
4,727
572

7,731

21,457

491,614

93,782

129,357

54,197

31,567

4,037

24,060

74,779

1,079,921

194,341

338,390

114,938

103,597

6,917

7,549

29,058

551,322

109,590

66,932

109,590

42,375

4,067

39,340

125,294

2,266,579

420,190

654,566

252,732

182,266

15,593
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Figure 27. 2013 OBX Visitors Bureau Visitor Statistics at Selected Attractions

Table 21. 2013 OBX Visitors Bureau Visitor Statistics at Selected Attractions
2013 Visitor Statistics at Selected Attractions

Winter
(DecemberFebruary)
Spring
(March-May)
Summer
(June-August)
Fall
(SeptemberNovember)
TOTAL

Bodie Island
Cape
Lighthouse
Hatteras
Climbers Lighthouse
Climbers
N/A
0

Cape
Hatteras
National
Seashore
203,102

Cape
Hatteras
Visitors
Center
20,712

HatterasHatteras- Jennette’s Whalebone
Ocracoke
Ocracoke
Pier
Junction
Ferry
Ferry
Welcome
(Passengers) (Vehicles)
Center
17,277
9,152
8,013
489

N/A

18,979

489,992

92,251

137,876

57,459

43,083

4,209

N/A

68,342

1,199,041

217,061

393,310

134,330

142,650

6,818

N/A

13,190

468,419

84,787

243,274

72,576

75,640

3,567

N/A

100,511

2,360,554

414,811

273,617

791,337

269,386

15,083
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10.!Safety (Crime Rates)
Safety is an important component to the social well-being of a community, as evidenced
by Pinter et al., (2008), Blancas, Lozano-Oyola and Gonzalez (2015), and Yunis (2004), who all
included a safety or level of crime indicator in their analyses. Safety statistics for the OBNSB are
obtained from North Carolina State Bureau of Investigation’s (2013-2015) Annual Summary
Report of Uniform Crime Reporting Data. At this time, the Hyde County Sheriff Department
does not report crime statistics. Additionally, at this time Carteret County 2014 statistics are not
available. Crime rate is defined as “the number of offenses per 100,000 population. It is derived
by first dividing a jurisdiction's population by 100,000 and then dividing the number of offenses
by the resulting figure. The population figures used to calculate population coverage and crime
rates are based on population data from the North Carolina Office of State Budget, Planning and
Management” (North Carolina State Bureau of Investigation, 2014, p. 1). The index crime rate is
an aggregation of violent and property crime. Violent crime includes offenses of murder, rape,
robbery, and aggravated assault. Property crime includes offenses of burglary, larceny, and
motor vehicle theft. A detailed description of the types of crimes found within the index, violent,
and property crime rate can be viewed in Appendix Table D3.
Overall, as seen in Table 22, index crime, violent crime, and property crime rates are
decreasing across Carteret and Dare County, and North Carolina in general. In comparison with
the overall averages of the state of North Carolina, Carteret County has a lower index crime rate,
violent crime rate, and property crime rate. On the other hand, Dare County has a higher index
crime rate and property crime rate than the State’s average. If tourism increases in the Byway
region, crime rates may fluctuate within Carteret, Dare, and Hyde County. As tourism increases
in an area, crime rates are often perceived to increase, which may in turn adversely affect local
culture and heritage (UNEP, 2016).
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Table 22. North Carolina State Bureau of Investigation’s 2012-2014 Crime Statistics

County
Carteret

Dare

Hyde
North Carolina
Average

North Carolina State Bureau of Investigation’s Crime Statistics
Crime Rates Per 100,000 Individuals by County
Year
Index Crime Rate Violent Crime Rate Property Crime Rate
2012
3,308
299.9
3,009.0
2013
3,319.1
280.3
3,038.8
2014
2012
5,596.8
268.9
5,327.9
2013
4,328.5
267.1
4,061.4
2014
3,597.7
238.1
3,359.5
2012
2013
2014
2012
3,770.6
358.9
3,411.7
2013
3,518.7
340.4
3,178.3
2014
3,287.2
333.0
2,954.1
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Limitations
Scale
The challenge of data scale is a sizeable limitation to this project. The impetus for this
Masters Project came from Sea Grant’s original interest in data on tourism in the coastal
counties. To narrow our scope, we changed focus to the three counties where we might expect
increased tourism due to the Byway, and where people are thinking about the pros and cons of
that increase. Working with county level data is much more manageable, but the counties are
diverse, and Outer Banks tourism is constituted from much more than the Byway. For Dare and
Hyde, most tourism occurs along the Outer Banks, so county level data is probably adequate. For
Carteret, the opposite is true, and most of this information is likely relevant to areas that are not
Down East. Thus, while we focused on these three because of the Byway, the county level data
may not be the best scale at which to study the Byway specifically. If, in the future, NCSG can
isolate these data by township, the resulting analysis would be much more meaningful for the
Byway.

Time Frame
A central goal of this project is to identify economic, environmental, and social indicators
of sustainable tourism and set up the framework in which managers can measure and monitor
changes in the future. Since the Byway was designated so recently, it is difficult to conclude or
isolate tangible increases that the National Scenic Byway has had on tourism in the region. With
this in mind, we chose to provide the baseline conditions of indicators, both to assess current
conditions, and to provide a reference for future research that compares and quantifies changes in
tourism. When baseline indicator data were available, a three-year time frame (2013-2016) was
included to provide a more robust background and context. Additionally, we chose not to provide
data prior to the Byway designation. Managers will need to locate historical data to gain a deeper
understanding of past trends in the region before the designation of the Byway.

Data Gaps
Of the 23 indicators we initially identified, the following had limited or no available data:
“Website Visits”, “Trash and Recycling (Number of Receptacles)”, “Questionnaire or Meeting
of Heritage Trail Participants”, “Community Support Surveys”, “Survey of Local Perceptions
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over Time”, and “Electronic Byway Passport Mobile App”. The “Website Visits” indicator
presented a challenge due to the plethora of websites on the Outer Banks region to choose from,
inaccessibility to a Webmaster account, and/or analytic software. The “Trash and Recycling
(Number of Receptacles)” indicator could not be adequately quantified without fieldwork or
ground-truth data collection regarding the volume of trash or recycling collected. However, data
for locations and hours of sanitation and recycling centers were available in the 3 counties. The
“Questionnaire or Meeting of Heritage Trail Participants”, “Community Support Surveys”, and
“Survey of Local Perceptions over Time”, indicators were qualitative in nature, and would
require outreach and surveying beyond the scope of this project and timeline. Finally, the
“Electronic Byway Passport Mobile App” does not currently exist, but serves as one of our
recommendations for the Committee to explore in the future. Numerous mobile tourist apps
currently exist for different devices, such as OBXist, OBX, and Take Me To the Beach-OBX, yet
there are none that incorporate the Byway. In addition, there are several other apps with a focus
on National or State Scenic Byways, including Coastal Byway, White Pass Scenic Byway, and
North Louisiana Scenic Byway.
Additionally, there are some other indicators that met selection criteria in the interviews
and literature review, but were not selected because they fit within a broader indicator category.
For example, the “Dune Condition/Erosion” and “Beach Vegetation Cover” indicators were not
selected because they fell within the broader “Land Use and Land Cover” indicator. Similarly,
rather than have a separate “Traffic” indicator, (see Appendix Tables C1, C3, and C5), certain
aspects of traffic, specifically ferry traffic (e.g. Hatteras-Ocracoke Ferry Visitor Statistics), were
incorporated within the “Number of Tourists” indicator. In the future, it may be helpful to
analyze “Dune Condition/Erosion” as its own unique indicator, and to prioritize specific types of
traffic (e.g. motor vehicle, ferry, and airplane), to monitor.
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Framework Recommendations
The environmental, economic, and cultural significance of the Outer Banks is evident
across the islands’ vibrant communities, indispensable local businesses, and productive coastal
ecosystems. To protect all of these values, it is vital that managers take a holistic approach, and
appreciate the interconnection between humans and the natural barrier island system as tourism
and associated activities increase. Our report provides a summary of existing conditions along
the Byway, establishing a baseline for future analysis. The Framework below provides
suggestions for how future analysis can be conducted. As time passes and the Byway expands its
marketing efforts, NCSG, as well as other management agencies and planners along the Byway,
should conduct a detailed analysis of the indicators to study how the region has changed.
!

Sustainable Tourism
From the interviews and the literature, it is clear that sustainable tourism is a complex
concept that goes beyond not harming the environment. Main definitions in the literature from
the World Tourism Organization and the United Nations Educational, Scientific and Cultural
Organization (UNESCO) for example, all include phrases about community, culture, economic
and social impacts in addition to expressing environmental concerns. Table 24 is a list of
exemplary definitions of sustainable tourism provided in the community interviewing process
and two of the main global definitions.
Table 23. Examples Definitions of Sustainable Tourism
Tourism that takes full account of its current and future economic, social and environmental impacts,
WTO
addressing the needs of visitors, the industry, the environment and host communities
Tourism that doesn’t detract from the local way of life, doesn’t detract from the very things that make
an area unique, doesn’t detract from the economic wellbeing of the people who live there.
Tourism that promotes use without degradation to natural environment
Sharing places with the public in such a way that we can generate economic benefit for the
surrounding areas without diminishing the environment.
A form of tourism that is more positive than negative especially in its environmental impacts and one
Selection of
that emphasizes a particular history /culture of a region.
Community
Tourism that doesn’t have a net negative impact on the culture or environment that are receiving the
Responses
tourists.
Tourism that protects cultural and emotional places and the environment.
Tourism that manages the impacts so that it doesn't change for future visitors or tourists.
Tourism that leverages natural amenities and cultural aspects (people and places of an area) and the
proportion or usage of which doesn’t take away from that experience.
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The final definition that we are putting forth in our Framework was formed by
incorporating local responses into the WTO definition. We felt that this was an important
addition to the WTO definition and locally relevant to the Byway. Therefore, we propose that
NCSG should use the following definition of sustainable tourism:
A form of tourism that promotes current usage without degrading or detracting
from the cultural heritage, local environment, or economic well-being of the host
community, while considering future economic, social, and environmental
impacts.

Future Use of Indicators
The indicators that we recommend to monitor impacts were chosen by: 1) their relevance
in the broader sustainable tourism movement and 2) their applicability to the Byway region and
taking into account data availability (see Table 25 for a full list).
Table 24. Recommended Indicators by Category
INDICATOR
Employment (Number of Jobs)
Number of Residents
Economic
Expenditure, Revenue, Sales & Occupancy Tax
Visitor Profile (Why Visitors Come)
Number of Events & Festivals
Social
Number of Tourists
Safety (Crime Rates)
Amount of Impervious Surface
Environmental
Land Use and Land Cover
Water Quality (Dissolved Oxygen, Temperature, Salinity)
CATEGORY

Economic
Many interviewees felt that the Byway could be a good source of economic benefits,
especially during the “off-season”. To discern whether this benefit is realized, managers should
monitor changes in off-season revenue, by comparing number of permanent jobs, as well as
increases in sales and occupancy taxes. Additionally, it will be useful to examine the number of
seasonal versus permanent residents. As tourism increases, there will be an increased demand on
infrastructure and housing, which can be monitored by the change in seasonal and permanent
residents. Because tourism is the largest industry along the Outer Banks, it will be important to
monitor the visitor’s motivations for coming to the area, to differentiate whether any increases of
impacts can be attributed to increased Byway visitation.
76 | P a g e
!

Social
As tourism brings more people to OBNSB, communities will be able to showcase their
shared culture and heritage, but an increase in tourists may erode certain aspects of local culture.
Monitoring the number of people coming to these communities will be important to gauge the
severity of these impacts. Examining changes in the number of events and festivals may help to
monitor the opportunities of the communities to share their culture and heritage. There was a real
concern expressed in the community interviews and the literature that increased visitation may
result in increased crime. This is especially important in the local context of the OBNSB, as the
communities along the Byway are unincorporated and do not reap the same funding benefits as
other municipalities in North Carolina. For example, many of these communities only have
volunteer fire departments, and any increase in crime could pose safety concerns for the unincorporated communities that do not have the means to respond those incidents.
Environmental
As tourism increases, there will be an increased demand on infrastructure, which has the
potential to put immense pressure on the natural environment. Increased tourism development
creates many spatial conflicts, which should be monitored through changes in land use and land
cover, especially as they relate to protected areas and the amount of impervious surface cover.
Surface water will also likely be impacted with increasing tourism development. In order to
effectively monitor water quality, it will be helpful to use active data from USGS stations, as
well as utilize proxies for regional water quality, such as changes in recreational uses related to
shellfish area or beach closures.

Final Recommendations for Continued Monitoring
As the Byway begins to burgeon, a concerted monitoring effort to measure the impacts
from its growth will become increasingly important. The following are recommendations not
only for NCSG, but also for coastal and marine tourism planners and communities along the
Byway that we hope will help in the monitoring process.
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1.! Obtain finer-scale baseline data to distinguish among townships. In order to conduct
a meaningful and robust analysis, it will be important to develop a way to distinguish
townships along the Byway from the county. As it stands now, the 21 communities along
the Byway are unincorporated, making it difficult to obtain publicly available online data
at the township or parcel level. Using county level data is not always representative of
unique differences between the townships, and may include townships that are not
directly involved with the Byway. Future analysis should be conducted at a township
level to account for these differences.
2.! Prioritize indicators. Given limited funding, time, and community resources, we suggest
that NCSG use input from stakeholders to prioritize which areas, impacts, or indicators,
are the most critical to monitor and manage.
3.! Begin monitoring efforts in data-deficient areas. Increased data collection and
monitoring efforts need to begin as soon as possible. If feasible, newly collected data
should be entered into a publically available online database. This will streamline the
monitoring process, and help to more rapidly identify data gaps and areas for
improvement,
4.! Facilitate partnerships to more efficiently collect quantitative data. Managers and
stakeholders should work with local governments, as well as state and federal agencies,
to more efficiently collect data for quantitative indicators, such was water quality.
5.! Develop a streamlined method to monitor qualitative indicators. It will be especially
important to focus on developing a way to monitor qualitative indicators. For example,
there is no consistent methodology for evaluating if tourists are coming to the Outer
Banks region specifically because of the Byway. In addition, there is no way to monitor if
visiting the Byway increases environmental stewardship among tourists, as many of the
local interviewees anticipated. Additional field research and community engagement
(with a variety of stakeholders) will be necessary to create an organized and universal
approach to qualitative data collection.
6.! Work with community stakeholders to ensure realistic development goals. In order to
maintain community involvement, NCSG and partners should work with regional
stakeholders, including local home and business owners, to ensure realistic development
goals for increasing tourism directly associated with the Byway. We recommend
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establishing an annual forum that allows stakeholders to come together and discuss
current and future conditions and challenges. Initiating this conversation among
stakeholders may reveal additional impacts and indicators that would be useful for
monitoring along the Byway.
7.! Revise existing Corridor Management Plan. The Byway Advisory Committee, NCSG,
and/or local monitoring entities, should revisit the 2008 Outer Banks National Scenic
Byway Corridor Management Plan, and incorporate amendments that address challenges
within the original CMP’s objectives. The CMP should be used in conjunction with our
framework to establish a more robust tourism management plan for the Byway.
8.! Eventually expand this framework to apply to all NC coastal counties. While our
framework is designed to be relevant to the region and local communities along the
Byway, a similar structure could be expanded for application in assessing tourism in all
North Carolina coastal counties.
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Conclusion
The recent designation of Outer Banks National Scenic Byway demonstrates the
increasingly important role of tourism in a unique coastal region. Although the Byway was
designated in 2009, its promotion as a specific tourist attraction within the Outer Banks is still in
a nascent stage. However, the concerted expansion in marketing efforts by State and County
offices in 2016 suggests that tourism in the region will increase in the near future. Without a
clear management and monitoring strategy, the increase in tourism may be unsustainable for the
local economy, environment, and community along the Byway and in neighboring townships of
the Outer Banks. To mitigate any negative impacts that increased tourism may bring, it is
important for OBNSB stakeholders to promote the adoption of sustainable tourism principles, to
minimize the negative impacts while maximizing the positive impacts over time. Sustainable
tourism promotes current usage without degrading or detracting from the cultural heritage, local
environment, or economic well-being of the host community, while considering future economic,
social, and environmental impacts. Given these circumstances and requirements, we identified
baseline conditions to develop a framework to effectively monitor how impacts associated with
the Byway evolve over time. It is our hope that NCSG will use the information and Framework
provided in this report to develop locally meaningful monitoring efforts and to promote the
adoption of sustainable tourism principles as development of the Byway progresses.
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Appendix A- Literature Review
Table A1. List of indicators identified in literature
Indicator

Economic

Social/
EnvironCultural mental

Sources

Habitat diversity and
connectivity

x

de Araujo and da Costa (2008)

Beach vegetation cover/
vegetation cover

x

de Araujo and da Costa (2008); Swarbrooke (1999)

Man-made structures/ Presence
of built environment

x

de Araujo and da Costa (2008);
Marshall, Banks, and Cook (2014)

Biological diversity of
flora/fauna: species
composition/ # of
rare/endangered species

x

de Araujo and da Costa, (2008); Swarbrooke (1999); Pinter, et al., (2008);
Blancas et al. (2011)

Ecosystem condition

x

de Araujo and da Costa (2008)

natural landscape: visual quality
and total area

x

de Araujo and da Costa, (2008); Lozano-Oyola et al. (2012)
Blancas et al. (2011)

Zoning/land use planning

x

x

de Araujo and da Costa (2008); Lozano-Oyola et al. (2012)

Laws/regulations

x

x

de Araujo and da Costa (2008)

Enforcement of
laws/regulations

x

x

de Araujo and da Costa (2008)

Erosion

x

Lozano-Oyola et al. (2012); Swarbrooke (1999); Blancas et al. (2011)
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# of festivals/events

x

x

Lozano-Oyola et al. (2012); Blancas, Lozano-Oyola and Gonzalez (2015)

Dune condition

x

Marshall, Banks, and Cook (2014)

Berm condition

x

Marshall, Banks, and Cook (2014)

x

Marshall, Banks, and Cook (2014); Pinter, et al., (2008); Tanguay,
Rajaonson, and Therrien, (2013); de Araujo and da Costa (2008)

Level of recreational use`

x

Marshall, Banks, and Cook (2014)

Depletion of ground/surface
water

x

Swarbrooke (1999); Yunis (2004)

Water quality/water pollution

x

Marshall, Banks, and Cook (2014); Pinter, et al., (2008); Tanguay,
Rajaonson, and Therrien, (2013); Swarbrooke (1999); Mearns (2011)

Public access (to beaches:
adequate parking, boardwalks)

x

Level of education/
Environmental education

x

x

Congestion
Seasonality (ratio of low-season
to peak season tourists)

x
x

Safety/level of crime

x

Pinter, et al., (2008)
Pinter, et al., (2008); Blancas, Lozano-Oyola and Gonzalez (2015);
Lozano-Oyola et al. (2012); Mearns (2011)

Solid waste management – trash x
facilities, volume of waste
recycled, amount of liter
Tourist/consumer satisfaction

Pinter, et al., (2008); Blancas, Lozano-Oyola and Gonzalez (2015);
Lozano-Oyola et al.( 2012); Blancas et al. (2011)

x

Pinter, et al., (2008); Xin and Chan (2014); de Araujo and da Costa
(2008); Swarbrooke (1999); Blancas et al. (2011); Mearns (2011)

x

Pinter, et al., (2008); Tanguay, Rajaonson, and Therrien, (2013); Blancas
et al. (2011); Yunis (2004); Mearns (2011)

x

Pinter, et al., (2008); Blancas, Lozano-Oyola and Gonzalez (2015); Yunis
(2004)
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Quantity of employment /# or
% of individuals employed by
tourism sector, %full time, #
beach related jobs

x

x

Quality of employment/net
income

x

x

Xin and Chan (2014); Blancas, Lozano-Oyola and Gonzalez (2015);
Blancas et al. (2011); Yunis (2004)

Satisfaction of residents

x

x

Xin and Chan (2014); Pinter, et al., (2008); Mearns (2011)

Occupancy/vacancy rate at
tourist establishments

x

Air pollution

x

Xin and Chan (2014); Blancas, Lozano-Oyola and Gonzalez (2015);
Tanguay, Rajaonson, and Therrien, (2013); Marshall, Banks, and Cook
(2014); Blancas et al. (2011)

Tanguay, Rajaonson, and Therrien, (2013); Lozano-Oyola et al. (2012);
Blancas et al. (2011); Yunis (2004)
x

Blancas, Lozano-Oyola and Gonzalez (2015); Swarbrooke (1999);
Blancas et al. (2011)

x

Blancas, Lozano-Oyola and Gonzalez (2015); Lozano-Oyola et al. 2012;
Blancas et al. (2011)

Gov. expenditure on
environmental
protection/existence of env
protection unit

x

Blancas, Lozano-Oyola and Gonzalez (2015); Lozano-Oyola et al. (2012);
Tanguay, Rajaonson, and Therrien, (2013); Blancas et al. (2011)

Noise pollution

x

Blancas, Lozano-Oyola and Gonzalez (2015); Lozano-Oyola et al. 2012;
Blancas et al. (2011)

% protected natural area

x

Blancas, Lozano-Oyola and Gonzalez (2015); Lozano-Oyola et al. (2012);
Tanguay, Rajaonson, and Therrien, (2013); Blancas et al. (2011);

Road density

x

Total # tourist arrivals

x

Blancas, Lozano-Oyola and Gonzalez (2015); Lozano-Oyola et al. (2012);
Blancas et al. (2011)

Average length of stay

x

Blancas, Lozano-Oyola and Gonzalez (2015); Lozano-Oyola et al. (2012);
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Blancas et al. (2011)
Property value of real estate

x

# of tourist offices

x

Ratio of tourists to locals

x

Lozano-Oyola et al. (2012)
Lozano-Oyola et al. (2012)

x

Lozano-Oyola et al. (2012); Blancas, Lozano-Oyola and Gonzalez (2015)

GDP or Revenue (attributable to x
tourist activity)

Tanguay, Rajaonson, and Therrien, (2013); Blancas, Lozano-Oyola and
Gonzalez (2015); Mearns (2011)

# or % of Return visits

Tanguay, Rajaonson, and Therrien, (2013); Lozano-Oyola et al. (2012);
Yunis (2004); Mearns (2011)

x

Cultural sites/UNESCO sites
(and # of visits to sites)

x

Tourist expenditures

x

Renovations/repairs to real
estate

x

Energy consumption

x

Tanguay, Rajaonson, and Therrien, (2013); Blancas, Lozano-Oyola and
Gonzalez (2015)
Blancas, Lozano-Oyola and Gonzalez (2015); Lozano-Oyola et al. (2012);

x

Tanguay, Rajaonson, and Therrien, (2013); Lozano-Oyola et al. (2012);
x

Tanguay, Rajaonson, and Therrien, (2013); Lozano-Oyola et al. 2012;
Blancas et al. (2011); Mearns (2011)

# of cultural volunteers

x

Blancas et al. (2011)

Net migration rate

x

Blancas, Lozano-Oyola and Gonzalez (2015); Blancas et al. (2011)
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Appendix B- Community Interviews
I.! INTERVIEW GUIDE
1.!Name of person being interviewed:
2.!Organization and location:
3.!What is their profession:
•! County Agency or Government
•! State Agency or Government
•! Federal Agency or Government
•! Academic
•! Business Owner/Operator
•! Community Member
•! Nonprofit
•! Corporate
•! Other- please describe ____________________
4.! What is the role/position of your organization in regards to the scenic Byway?
5.! Can you please describe your knowledge of the Byway
6.! How do you define sustainable tourism?
[[Now we are going to ask you a couple of questions about the impacts of the Byway]]
Economy
7.! What, if any, do you think are the current or potential positive impacts to the local economy
are from the Byway?
8.! What, if any, do you think are the current or potential negative impacts to the local economy
from the Byway?
9.! How would you measure or monitor the impacts to the economy?
Community
10.!What, if any, do you think are the current or potential positive impacts to the local
community from the Byway?
11.!What, if any, do you think are current or potential negative impacts to the community from
the Byway?
12.!How would you measure or monitor the impacts to the community?
Environment
13.!What, if any, do you think are the positive impacts to the local environment from the Byway?
14.!What, if any, do you think are the negative impacts to the local environment from the
Byway?
15.!How would you measure or monitor the impacts to the environment?
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16.!Are there other types of impacts that we have not talked about?
II.! SUSTAINABLE TOURISM RESPONSES
Table B1. Definitions Of Sustainable Tourism Identified by Interviewees
Officially, I would define it as tourism that takes full account of its current and future economic,
social and environmental impacts, addressing the needs of visitors, the industry, the environment and
host communities. Unofficially, I would define it as tourism that ads to a community’s health and
ability to maintain and grow its sense of place.
Tourism that impacts the unique cultural and natural characteristics that were the impetus behind the
birth of tourism in the region as little as possible so that future generations of tourists and residents
can continue to enjoy and share in those attributes.
Sustainable means something that nots really an extractive process- something that allows for longterm continuous. Protecting cultural and emotional places and the environment.
The ability to bring in the most dollars for the least dollars spent. Tourism that does not make up feel
like a subservient class so that it's available to everyone. Promotes use without degradation to natural
environment. Promotes businesses that are appropriate and needed.
Striking that balance between bringing outside populations in, and not changing the area that you’re
trying to lure people to.
Managing the impact so that it doesn't change for future visitors or tourists. We tend to say visitors
rather than tourists…tourists sometimes has a negative connotation.
Tourism that leverages natural amenities and cultural aspects (people and places of an area) and the
proportion or usage of which doesn’t take away from that experience.
Tourism that does not take away from the natural resources that we are putting on display (waterways,
oceans, beaches, and even our public game lands). Sharing those with the public in such a way that we
can generate economic benefit for the surrounding areas without diminishing the environment.
Tourism that continues on for lifetimes; it makes a positive impact on the area in an environmentally
friendly way.
Visitors that come to learn, invest and support the culture/environment/economy that makes this place
a desirable place to visit.
A form of tourism that is more positive than negative especially in its environmental impacts and one
that emphasizes a particular history /culture of a region.
Tourism that doesn’t have a net negative impact on the culture or environment that are receiving the
tourists.
It is an aspect of a tourism entity that is able to continue and prosper and give back to the community
for years and years to come.
Tourism that doesn’t detract from the local way of life, doesn’t detract from the very things that make
an area unique, doesn’t detract from the economic wellbeing of the people who live there.
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III.!POSITIVE AND NEGATIVE IMPACTS IDENTIFIED DURING INTERVIEWS
Table B2. Positive Economic Impacts Identified by Interviewees
I think the Byway could help people spend more and see more than they typically would on a trip to
the region. It could also help to generate travel to the area by people who would not have come to the
area otherwise. More visitors, means more money spent in the destinations and more jobs.
To be honest, the Byway concept has had very little impact on the region. I don’t hear travelers
saying they are visiting the Byway – they say they are visiting the Outer Banks or Hatteras Island.
Most tourists have probably never heard of the Byway. Most residents don’t know about the Byway.
A positive benefit of tourism to the local economy has been an increase in jobs on the island.
A lot of people think of the OBX as beaches and fishing, but there’s a lot more resources and assets
that people don’t think about. You can take a pelagic bird trip and see rare species. There’s a lot more
history that has happened down here. Things we haven’t thought about – star gazing, cemetery tours.
We don't know too much about this yet because we have no avenue for feedback except word of
mouth, but that will come in the future. We do know that the pathways, where established, have been
very helpful to businesses along the pathways as more people are leisurely walking or riding bikes
and stopping at places they never had before. Business owners have remarked on this. We believe
that once the Byway is better known, that it will be a draw to the entire Byway. I think, ultimately,
the Byway is a rising tide that lifts all boats.
Right now the Byway is in such infancy that it’s really difficult to measure economic benefits. Again,
I know the Carteret County the best. Obviously as it matures I think you’ll see economic benefits, the
classic tourism stuff, people buying gasoline and food along the Byway, and potentially other
businesses traditionally associated with tourism, hotels and bed and breakfasts, again, the Byway has
been spoken about for some years, but it’s really not in place yet, signs are still in progress of getting
up, I don’t think it’s well known that it’s a part of a scenic Byway yet. But id o think that once it gets
on the state maps and peoples GPS and they see that it’s a scenic Byway, it’s the sort of “if you build
it they will come” concept. I think as it becomes built more you will see more people coming and
leaving dollars. I think the trick in any of these communities is where you draw that line – is the
community going to be welcoming to that population? How are they actually going to sell their
community? do they stay in that sustainable mindset where they are really showing their heritage off,
or are they just going to be roadside attractions.
I think that the designation could bring recognition of the state and the local areas commitment to
preserving and sustaining for lack of better word what makes it special for current visitors to future
visitors as well as current residents to future residents. I don't think it in of itself is going to impact the
economy alone. I think that it with the level of attraction the hospitality, customer service, I don't
think any one thing is going to effect the economy in terms of tourism.
Because there are only 150 Byways within the country it’s a tourism draw and much of the Byway is
a collection of different sites and attractions along the route so it highlights the culture and the history
of the area and connects the destination to the traveler in a more intimate way- people will hopefully
be stopping along the way, staying longer and spending more money. Potential for more visitation and
more non-peak season visitation, which is a key interest for a lot of different people because 70% of
business is happening in three months- it will be vital to spread it out.
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Great economic impact from the Byway to bring visitors to the area. Tourism has to be regional and
the Byway does just that. As people vacation they like to travel from area to area especially in OBX
and that provides tourists a way to do that spreading tourist dollars all over.
It helps brand the area and the roadway through a beautiful part of the region. Makes it easier to
market. Keeps it clean and environmentally sound.
Marketing more suited to local community values, Better signage/wayfinding for visitors seeking
local businesses/resources. Grant funding to help develop infrastructure/small business planning.
Shoulder/Off-Season increased visitation. More events that strengthen local economy
Could bring more business and more importantly YEAR ROUND business (in the shoulder seasons of
spring and fall and even off season in the winter)- we have most the island can handle in the summer
but we need a more reliable year round economy and the Byway could contribute to that.
Brings people here because they are interested in the Byway and to experience what it offers—
marketing it more will have a positive impact
Creates economic gain in the shoulder and off seasons. Also an increase in revenue along the Byway
is good for villages/counties that do not have as much economic revenue.
You cultivate an appreciation for what makes a place a place- not chain store, McDonalds and Wings,
not outside development that has come in and completely transformed a place. But who are the people
that live here? This is a coastal area so we have a very rich maritime history and it is a heritage that
very much continues today in the form of commercial fishing, charter boat fishing, boat building,
waterfowl guiding.
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Table B3. Negative Economic Impacts Identified by Interviewees
Tourism has brought more jobs to the island but those jobs tend to be low-paying and seasonal work
in the service sector. And tourism has resulted in an increased demand for property on the island that
has raised property values and taxes and made it difficult for young families to afford property and
homes here.
A negative could be that since Hatteras Island has always been a destination, the Byway could
encourage people to spend just part of a week on Hatteras and then continue on to Ocracoke and
Down East. That could work the other way as well.
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Table B4. Positive Community Impacts Identified by Interviewees
More visitors. Which means more money spent in the destinations and more jobs.
Might be an increase in community pride as the Byway promotes the region’s unique qualities.
I think the social impacts have led the way. The fact that all the communities got together back in
06/08 made them realize how similar their challenges are. They are distinctly different but at the same
time they actually realized they were more the same then they thought and they could do more
swapping of ideas. Getting all these people at a table and talking about ways they could partner more
on projects and leverage each other events. That form of a planning and cross communication tool has
been invaluable. Byway got communities that are very insular talking! Talking led them to discuss the
multi-use paths which allowed connectivity of community (locals love it) and safety for tourists. The
Byway bolsters pride—a lot of these communities are fishing oriented and they’ve been a little down
trodden in recent years. The Byway give these communities the opportunity to highlight important
areas in their communities that aren’t beaches or fishing. Check the core sound water fowl center and
museum – allowed all the down east community to bring their heritage. Brings these communities
more pride.
Positives are the villages with pathways- they encourage healthy living through walking, jogging,
biking. Greater safety by keeping people off the main road. Pride in community. Social interaction
during off season that's more for local population. Last Christmas Rodanthe, Waves, and Salvo had
open houses along Byway. It was a traveling, social event with different places providing Christmas
treats and good cheer.
Positives to the community would be the opportunity to share their heritage. That’s a real positive. I
think that if they can figure out the mechanisms to get people to participate in that, or get people to do
that, I think would be really valuable. I think there’s a huge interest, as someone who works in the
tourism industry, we get questions about things people see as they drive the roads that are related to
commercial fishing or harvesting of other seafood, and I think it would be really amazing to learn
about those things from someone who actually does it, versus a NPS person.
I think visitors come to north Carolina, particularly the Outer Banks, for their natural beauty. Should
that be changed or negatively impacted in any way there are going to be fewer visitors to visit that
area. So I think that providing a sustainable plan or program will only protect that area more and will
allow businesses and people who depend on the tourism industry to have a comfort level in knowing
that what helps their business grow and sustain itself will be protected for the future.
Hopefully if people are engaged by the Byway they will have a deeper understanding. Will make
them more respectful of the natural environment. There are also probably a lot of points along the
Byway that people who live here aren’t fully aware of- so could serve as a source of community pride.
Most of the people that live on Ocracoke Island are in the tourist business so any time we can put
dollars in the pocket we are increasing way of life. Also, the Byway provides national recognition.
The ability to market the Byway and attract tourists to our area who spend money.
Offering an opportunity for these communities to build on one another and the shared strength of local
community assets (people, resources, culture, and economic opportunity). Reinforced cultural bonds
through events, oral histories, publications. Working Partnerships to maximize fund-raising potential,
shared resources, peer learning.
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People are interested in the culture and the history of the OBX
Communities talked to each other about what they needed, sidewalks/shoulders were put in along
portions of the Byway. Looked at mapping their assets and they all have the opportunity to put forth a
plan to help promote/protect the assets. Communities got to decide.
Communities were able to promote what THEY think is valuable, but they need to make sure they
have policies in place to support this. Also, bringing people there every week- your exposing many
people to the area your exposing huge amounts of people from a cultural and environmental sense
good
Cultural education aspects for tourists to learn about the culture and history of the area. Also the
planning for the Byway forced/helped communities to envision a future and communicate. Allowed
the communities to envision the future and empower them.
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Table B5. Negative Community Impacts Identified by Interviewees
Impacts such as trash, damage to sensitive lands.
Tourism has made this island too similar to other tourist destinations. A dreadful sameness has crept
in. Visually we have Caribbean colored beach cottages that are out of scale to the landscape.
If they don’t make a plan, when you open up the doors and people can go anywhere- areas can go
over run and not be prepared. With more tourists comes more pressure and demand. There’s a lot of
things that come with 5000 more people (crime? Garbage). Everyone wants the hotel stays and
dollars. Lots of the volunteer fire departments are barely holding on- if you have more tourists, you
could have more fires, more emergencies. When you ramp up the tourists, you ramp up the problems
for communities that are barely making ends meet.). They are all unincorporated- the only help they
are getting is at a county level. Anything at a local level is volunteer based.
Possible monetary obligations for upkeep/maintenance.
If there are the folks looking to make a buck, just putting roadside attractions up that are not really
related to the heritage of the area. We’ve seen this at lot of tourist places where they’re selling the
rubber tomahawks and go kart tracks. Yea, people will stop, but is that the way we want the scenic
Byway to be? I just hope that don’t lose the character of it as they develop.
The only negative would be if the people who live here/businesses along the Byway don’t feel
connected to it. That could contribute to locals being more cynical/feel exploited because they don’t
understand what it is coming through their area.
Increase in infrastructure demand. Transit impact. Who pays for this?
More traffic congestion, costs of upkeep and additional infrastructure needed
The threat of cultural/traditions becoming more commercialized and visitor-oriented, rather than
taking place in the context of the community; “heritage should not be for sale”. There are potential
threats to the culture/environment with any increase in traffic/visitation.
A community rallies to promote arts and culture in places (but along with it came gentrification) but
that displaces the community that it was. It’s hard to know how the Byway would change the
community, but with more tourists coming in, there may be a character change of the community over
time/gentrification. Cumulative impacts of increased visitors over time.
Careful about how you go about the business of economic development and helping communities- to
do a region wide project rather than a village/community specific project
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Table B6. Positive Environmental Impacts Identified by Interviewees
More awareness means more support for the local environment.
Help people have a positive attitude about keeping it clean and enjoying it
Education and emersion in natural resources fosters a stewardship attitude. Could be an educational
benefit. Bring someone who doesn’t understand ocean processes, birds, etc. and take them on a nature
tour—could lead to them being a little more respectful of the rules.
Education about areas along Byway should lead to better stewardship of those areas. The pathways
encourage people to park their cars and travel under their own steam.
There would be opportunities here for people to see the importance of protecting additional land along
the Byway. It’s great to have an educated population about the environment, and I think that has long
term positives. If people are knowledgeable about the environment and the impacts that can occur
from our use of the world.
Also bringing people there every week- your exposing many people to the area your exposing huge
amounts of people from a cultural and environmental sense good
The more people who learn about the Byway and how we are connected to the elements and the
environment and our story is connected to the environment it allows people to develop a deeper
connection to the environment and realize how delicate and important it is.
As you get more eyes looking at your Byway and more tourism dollars in your community you get
typically more beautification projects. Businesses will be able to feed money back into their sights.
Travelers will expect a certain level of aesthetic and beauty for the OBX which will further encourage
the business. The scenic Byway may pull us more environmentally conscious travelers, which is a
positive. Forces businesses to adopt green business standards because customers will want it. Money
from tourism helps keep the beaches clean.
The opportunity to educate and engage people in the environment—can be used to positively impact.
People can only care about what they know and if they don’t have the opportunity to learn they may
not understand how fragile the outer banks could be/ so dependent upon. Everyone is so closely linked
to the environment, the people who live there have an understanding of the environment because they
are dependent upon it. The more people that are on the water the more important it is to make sure the
water is clean and health. This could be used to get more business owners excited about protecting the
environment.
Better educated visitor
local/county/state level.

base.

More

environmentally

conscious

decision-making

at

the

The Byway has the potential to channel visitors to more environmentally friendly pursuits.
Opportunities for environmental education. potential for developing a way to support a dialog
between visitors and locals: climate change is huge and can educate visitors on storm hazards, how
have the communities been resilient in the past in the face of challenging climatic events, and how
they are continuing to be resilient
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Table B7. Negative Environmental Impacts Identified by Interviewees
Trash, damage to sensitive lands.
Tourism has not been kind to the environment. Island visitation exceeds carrying-capacity in terms of
natural and manmade infrastructure.
When a storm comes people park along highway 12 to get the perfect wave and they are walking over
the dunes because there is limited walk overs and no public parking areas. That’s a beauty of
municipality- when you have taxes that are being raised the municipalities can do a better job of
managing those assets. But along the Byway you have 21 unincorporated communities, and huge
amounts of federally managed land. There are not a lot of eyes on the Byway.
Possibly more traffic, more trash. Runoff from agricultural and industrial businesses up river from our
sounds. Inappropriate lighting from residences and businesses that interfere with dark skies.
A lot of development along the Byway. Lots of coastal wetland areas, coastal waters along the Byway.
T see a lot of development occur would have negative impacts on water quality and fisheries, things
like that, that make the place special.
I can see negative impacts from development- but the Byway is trying to be an alternative to generic
tourism development.
Generate such demand that there would be an overburdening on the infrastructure.
Overnight tourists- creates permanent infrastructure demand like housing and hotels, which places
demands on sea life, and water consumption. Day tourists- also have permanent infrastructure
demand. Have needs on environment—pavement, public amenities, etc. Increase in impervious cover
Trash. But the visitors expected at the Byway are probably similar to National Park Visitors, which
are generally good about it.
Impacts of increased year-round traffic/visitation, i.e. storm water run-off, increased development.
There are potential threats to the culture/environment with any increase in traffic/visitation
More people means more traffic means potentially more pollution
Development- new buildings, expanded highways, parking lots. Could have an impact to coastal
ecosystems. As you increase development you increase storm water runoff. The more storm water
runoff the more pollution is being carried. You might see closures for shell fishing waters, swim
closures etc. That would not jive with tourism that they want to promote. Over time there might be a
challenge in even accessing the Byway over time (with climate change/storms) of existing highway
12.
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Appendix C- Indicator Selection
Table C1. Economic Sustainability Indicator Selection Methodology
Indicators
from
Indicators from
Frequency
Data
Value
Interviews
Literature Review Mentioned Availability
Amount of
Year Round
Traffic (e.g.
C
ferries)
Road Density
Increase in
H
Housing Units
Increased
H
Vacancy Rates Occupancy/vacancy
Number of
rate at tourist
Residents
establishments,
(permanent
Property value of
population) vs.
real estate,
R
Tourists
Renovations/repairs
2
Yes
to real estate,
United States
Property value of
Census Bureau
real estate
R
Information
American
Community
R
Survey Info
Total Number
J
of Businesses
2
Yes
Number of
J
Jobs
2
Yes
Tourist
Types of
expenditures, GDP
Businesses:
(% attributable to
Small versus
tourist activity),
J
Large
Quality of
Employment
employment/net
J
Statistics
income, Quantity of
Occupancy
employment /# or %
T
Tax
2
Yes
of individuals
T
Meals Tax
3
Yes
employed by
Sales
tourism sector,
T
Tax/Revenue
7
Yes
%full time, # beach
Gross Business
related jobs
T
Sales
T
Expenditures
T
TEI Data
T
State Tax

Final Indicator

Number of Residents

Employment: Number
of Jobs

Sales & Occupancy
Tax/Revenue
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V

V
VV
VV
VV
VV

Y
O

Information
Number of
Tourist Visits
Number of
Visits to
Tourist
Gateway(s)

Total # tourist
arrivals, Seasonality
(ratio of low-season
to peak season
tourists)

Website Visits
Number of
App
Downloads
Social Media
Monitoring
Trail Map
Downloads
Survey to see
Why Visitors
Came
Number of
Organized
Excursions

3

Number of Tourists

3

Average length of
stay, # or % of
Return visits,
Tourist/consumer
satisfaction

Yes, but
limited

3

No

Yes

Visitor Profile (Why
Come?)

Table C2. Legend of Economic Sustainability Indicator
Values
C

Traffic/Congestion

H
J
O
R
T
V
VV
Y

Housing
Jobs/Businesses
Other
Residents
Tax
Visitors/Tourists
Virtual Visitors
Why Visitors Come
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Table C3. Environmental Sustainability Indicators Selection Methodology
Indicators from
Indicators from Literature Frequency
Value
Interviews
Review
Mentioned
B
Number of Walk Overs
Public Access (to beaches:
B
Access to Open Spaces
adequate parking,
Number of Scenic
boardwalks)
B
Overlooks
C
Traffic (e.g. ferry data)
Congestion/Road Density
D
Destruction of Dunes
Erosion/Dune Condition
2
Destruction of Turtle
D
Nests/Nesting
Beach Vegetation Cover
2
Waterfowl
Use of Ferry as an
E
Education Station
Distribution of
Educational Material
from Places (e.g.
Level of education/
E
Hatteras Island Coastal
environmental education
Center, kiosks,
gateways, ferry, etc.)
Trash (number of
receptacles, frequency
Solid waste management
collected, large stuff that (e.g. trash facilities, volume
G
4
has to be removed from of waste recycled, amount of
beach, etc.) and
liter)
Recycling
Amount of Impervious
Cover (e.g.
Water quality/water
P
development, new
pollution/ depletion of
4
buildings, parking lots,
ground/surface water
etc.)
W
Storm Water Runoff
2
W
Water Quality
3
Number of Sound
W
Water quality/water
Closures
pollution/Depletion of
Water
ground/surface water
W
Consumption/Sewage
2
Usage
Increase in
development, changes in
Man-made structures/
additional
I
Presence of built
3
infrastructureenvironment/Land Cover
bathrooms, scenic stops,
parking lots
Number of Businesses
O
Certified under NC
Green Travel

Data
Availability

Final
Indicator

Yes
Yes

Yes, limited

Yes
Yes
Yes
Yes
Yes

Yes

Amount of
Impervious
Surface

Water Quality
(Dissolved
Oxygen,
Salinity,
Temperature)

Land Use and
Land Cover
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Table C4. Legend of Environmental Sustainability Indicator
Values
B
Beach-related
C

Congestion/Traffic

D

Destruction

E

Education

G

Trash

I

Infrastructure/development

O
P

Other
Impervious Cover

W

Water-related
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Table C5. Social Sustainability Indicators Selection Methodology
Indicators from
Indicators from
Frequency
Value
Interviews
Literature Review
Mentioned
C
Monitor Traffic (ferry)
2
Changes in Additional
InfrastructureI
bathrooms, scenic stops,
fishing places, etc.
I
Number of parking lots
Litter- does the adopt-aG
road people produce
more/more frequently
G
Monitor trash
Renovations/repairs to
H
Vacancy Rates
real estate, Net migration
H
Increase in housing units
rate
Quality of
J
Employment numbers
employment/net income,
Quantity of employment
/# or % of individuals
Number of
J
employed by tourism
firms/businesses
sector, %full time, #
beach related jobs
Visits to Welcome
V
Stations
V
Number of Visitors
Ratio of tourists to locals,
Permanent Population
R
Property value of real
Numbers
estate, Zoning/land use
United States Census
planning
R
Bureau Statistics
American community
R
survey info
Safety Statistics- number
Enforcement of
of ocean rescues, fire,
S
laws/regulations,
2
police, etc.
Safety/level of crime
(crime/vandalism)
T
Sales Tax
2
T
Occupancy Tax
3
T
Total Revenue
3
T
Meals Tax
Develop electronic
Byway passport (app)get stamps along the way,
Number of
and if you use it get a
Festivals/Events, Cultural
VV
2
discount of something at
Sites/UNESCO (# of
the businesses along (also
Visits to Sites)
provides way to monitor
usage)

Data
Availability
Yes

Final Indicator

Number of
Tourists

Yes

Safety (Violent
v. Property
Crime)

Yes
Yes
Yes
Yes

Yes

Number of
Events/Festivals
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Y

Y

Y

Develop questionnaire for
people who have selected
themselves to be on the
heritage map or attended
all the meetings for a few
years
Community Support
Surveys

Satisfaction of residents,
Tourist/consumer
satisfaction

Survey of local
perceptions over time
(continuous conversation
with community
members)

2

N/A

3

No

2

No

Table C6. Legend of Social Sustainability Values
C
Congestion/Traffic
G
Trash
H
Housing
I
Infrastructure Built
J
Jobs/Businesses
R
Residents
S
Safety Statistics
T
Tax-related
V
Visitors
VV
Virtual Visitors
Y

Why do people come/motivations
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Appendix D- Final Indicator Information
Expenditure, Revenue, and Sales & Occupancy Taxes: Occupancy Tax Rates
Table D1. 2015 North Carolina Sales and Occupancy Tax Rates3
County

Carteret

Dare

2015
Sales Tax
Rate

6.75%

6.75%

2015
Occupancy
Tax Rate

6%

5%

3%

Hyde

6.75%
Ocracoke:
0%

Occupancy Tax Allocation

Allocation
to Tourism
Promotion

Allocation to
TourismRelated
Expenditures

“50% to the Carteret County Tourism
Development Authority to promote travel
and tourism; 50% to Carteret County for
beach nourishment”

3%

3%

0.75%

1.25%

“Of the first 3%, 2/3 to municipalities;
remainder to Dare County-Used only for
tourist-related purposes, including
construction and maintenance of public
facilities and buildings, garbage, refuse,
solid waste collection and disposal,
police protection and emergency
services.
Additional 1% to the Dare County
Tourism Board- 3/4 used for the cost of
administration and to promote tourism,
and 1/4 used for services and programs
needed due to the impact of tourism.
Remaining 1% to Dare County- Used for
beach nourishment.”
“County Commissioners
- Used for any public purpose. (The
county shall spend 90% of the proceeds
collected on the mainland only for the
direct benefit of the mainland. The
county shall spend 90% of the proceeds
collected on Ocracoke only for the direct
benefit of the island.)
Tourism Development Authority
- At least 2/3 must be used to promote
travel & tourism; remainder used for
tourism-related expenditures.”

3

Magellan Strategy Group, LLC. (2016). 2016 Profile of North Carolina Occupancy Taxes and
Their Allocations. Retrieved from
http://c.ymcdn.com/sites/www.ncrla.org/resource/resmgr/Advocacy/2016NC-Occupancy-TaxProfile.pdf
!
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Land Use Land Cover Descriptions
Table D2. National Land Cover Database 2011 Legend
Class

Value

Name

0

Open Ocean

11

Open Coastal Water

12

Perennial Ice/Snow

21

Developed, Open Space

22

Developed, Low
Intensity

23

Developed, Medium
Intensity

24

Developed, High
Intensity

31

Barren Land
(Rock/Sand/Clay)

41

Deciduous Forest

42

Evergreen Forest

Water

Developed

Barren

Forest

Classification Description (Retrieved from USGS,
2015)4
Areas of open ocean, beyond territorial sea baseline
of 12 nautical miles.
Areas of open coastal water, generally with less than
25% cover of vegetation or soil.
Areas characterized by a perennial cover of ice
and/or snow, generally greater than 25% of total
cover.
Areas with a mixture of some constructed materials,
but mostly vegetation in the form of lawn grasses.
Impervious surfaces account for less than 20% of
total cover. These areas most commonly include
large-lot single-family housing units, parks, golf
courses, and vegetation planted in developed settings
for recreation, erosion control, or aesthetic purposes.
Areas with a mixture of constructed materials and
vegetation. Impervious surfaces account for 20% to
49% percent of total cover. These areas most
commonly include single-family housing units.
Areas with a mixture of constructed materials and
vegetation. Impervious surfaces account for 50% to
79% of the total cover. These areas most commonly
include single-family housing units.
Highly developed areas where people reside or work
in high numbers. Examples include apartment
complexes, row houses and commercial/industrial.
Impervious surfaces account for 80% to 100% of the
total cover.
Areas of bedrock, desert pavement, scarps, talus,
slides, volcanic material, glacial debris, sand dunes,
strip mines, gravel pits and other accumulations of
earthen material. Generally, vegetation accounts for
less than 15% of total cover.
Areas dominated by trees generally greater than 5
meters tall, and greater than 20% of total vegetation
cover. More than 75% of the tree species shed foliage
simultaneously in response to seasonal change.
Areas dominated by trees generally greater than 5
meters tall, and greater than 20% of total vegetation
cover. More than 75% of the tree species maintain
their leaves all year. Canopy is never without green
foliage.

4

USGS. (2015). National Land Cover Database 2011 (NLCD2011) Product Legend. Retrieved
from http://www.mrlc.gov/nlcd11_leg.php
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43

Mixed Forest

Shrubland

52

Shrub/Scrub

Herbaceous

71

Grassland/Herbaceous

81

Pasture/Hay

82

Cultivated Crops

90

Woody Wetlands

95

Emergent Herbaceous
Wetlands

Planted/Cultivated

Wetlands

Areas dominated by trees generally greater than 5
meters tall, and greater than 20% of total vegetation
cover. Neither deciduous nor evergreen species are
greater than 75% of total tree cover.
Areas dominated by shrubs; less than 5 meters tall
with shrub canopy typically greater than 20% of total
vegetation. This class includes true shrubs, young
trees in an early successional stage or trees stunted
from environmental conditions.
Areas dominated by gramanoid or herbaceous
vegetation, generally greater than 80% of total
vegetation. These areas are not subject to intensive
management such as tilling, but can be utilized for
grazing.
Areas of grasses, legumes, or grass-legume mixtures
planted for livestock grazing or the production of
seed or hay crops, typically on a perennial cycle.
Pasture/hay vegetation accounts for greater than 20%
of total vegetation.
Areas used for the production of annual crops, such
as corn, soybeans, vegetables, tobacco, and cotton,
and also perennial woody crops such as orchards and
vineyards. Crop vegetation accounts for greater than
20% of total vegetation. This class also includes all
land being actively tilled.
Areas where forest or shrubland vegetation accounts
for greater than 20% of vegetative cover and the soil
or substrate is periodically saturated with or covered
with water.
Areas where perennial herbaceous vegetation
accounts for greater than 80% of vegetative cover
and the soil or substrate is periodically saturated with
or covered with water.
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Safety (Crime Statistics) Terminology
Table D3. North Carolina State Bureau of Investigation Crime Reporting Data Legend
Term
Definition (Retrieved from North Carolina
State Bureau of Investigation, 2015).5
Violent Crime
Includes the offenses of murder, rape,
robbery, and aggravated assault as defined
below.
Murder
The willful (non-negligent) killing of one
human being by another.
Forcible Rape
The carnal knowledge of a female forcibly
and against her will. Assaults or attempts to
commit rape by force are also included.
Robbery
The taking or attempting to take anything of
value from the care, custody, or control of a
person or persons by force or threat of force
or violence, and/or by putting the victim in
fear.
Aggravated Assault
An unlawful attack by one person upon
another for the purpose of inflicting severe
bodily injury. This type of assault is usually
accompanied
by the use of a weapon or other means likely
to produce death or serious bodily harm.
Includes attempted assaults.
Property Crime

Includes the offenses of burglary, larceny, and
motor vehicle theft as defined below.

Burglary

The unlawful entry of a structure to commit a
felony or theft. Includes attempted forcible
entry.
The unlawful taking, carrying, leading, or
riding away of property from the possession
or constructive possession of another.
The theft or attempted theft of a motor
vehicle.

Larceny

Motor Vehicle Theft
Arson

Any willful or malicious burning or attempt to
burn, with or without the intent to defraud.

5

North Carolina State Bureau of Investigation. (2015). Crime in North Carolina 2014: Annual
Summary Report of 2014 Uniform Crime Reporting Data. Retrieved from
http://crimereporting.ncsbi.gov/public/2014/ASR/2014%20Annual%20Summary.pdf
!
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Number of Visitors at Select Attractions 2012-2016 Data
The following information in Tables D4-11 was obtained from:
The Outer Banks Visitors Bureau. (2016). Visitation Statistics at Key Sites. Retrieved from
https://www.outerbanks.org/media/1003964/2016_attractions.pdf
Table D4. Outer Banks Visitors Bureau 2012-2016 Bodie Island Lighthouse Climbers Visitor
Statistics
Bodie Island
Lighthouse Climbers
2012
2013
2014
January
Bodie Island Lighthouse
February
opened for public climbing
March
April 19, 2013.
April
2,316
May
5,415
June
8,045
July
7,378
August
8,637
September
5,016
October
2,533
November
closed
December
closed
YTD
0
TOTAL
39,340

2015
closed
closed
closed
2,235
7,533
9,433
9,680
10,258
7,293
1,839
closed
closed
0
48,271

2016
closed
closed
closed

0
0

Table D5. Outer Banks Visitors Bureau 2012-2016 Cape Hatteras Lighthouse Climbers Visitor
Statistics
Cape Hatteras
Lighthouse Climbers
2012
2013
2014
2015
2016
January
closed
closed
closed
closed
closed
February
closed
closed
closed
closed
closed
March
closed
closed
closed
closed
closed
April
4,381
4,534
6,925
4,628
May
15,666
14,445
14,532
14,202
June
27,912
20,054
25,593
23,903
July
28,175
25,083
24,554
27,874
August
25,282
23,205
24,632
23,369
September
15,151
13,190
23,593
12,528
October
3,645
closed
5,465
45
November
closed
closed
closed
closed
December
closed
closed
closed
closed
YTD
0
0
0
0
0
TOTAL 120,212
100,511
125,294
106,549
0
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Table D6. Outer Banks Visitors Bureau 2012-2016 Cape Hatteras National Seashore Visitor
Statistics
Cape Hatteras National
2012
2013
2014
2015
2016
Seashore
January
60,120
55,446
38,152
62,972
59,019
February
58,981
55,779
45,992
48,755
March
117,359
107,713
106,676
107,619
April
168,691
142,072
147,044
146,183
May
248,474
240,207
237,894
226,540
June
389,189
371,862
358,174
354,555
July
416,486
416,928
350,445
410,989
August
377,342
410,251
371,302
374,675
September
291,507
269,403
272,641
316,407
October
137,934
98,485
183,768
175,009
November
109,752
100,531
94,913
110,809
December
49,423
47,125
59,578
62,307
YTD
60,120
55,446
38,152
62,972
59,019
TOTAL 2,425,258
2,315,802 2,266,579
2,396,820
59,019

Table D7. Outer Banks Visitors Bureau 2012-2016 Cape Hatteras Visitor Center Visitor
Statistics
Cape Hatteras Visitor
Center
January
February
March
April
May
June
July
August
September
October
November
December
YTD
TOTAL

2012

2013

2014

2015

2016

7,347
8,535
16,681
38,942
47,380
70,384
73,775
66,849
56,595
34,160
8,181
1,658
7,347
430,487

7,952
5,567
16,797
29,006
46,448
64,292
76,780
75,989
54,278
14,117
16,392
7,193
7,952
414,811

6,968
6,307
14,237
32,846
46,699
61,911
64,916
67,514
52,971
40,011
16,608
9,202
6,968
420,190

6,380
4,901
16,484
23,998
49,421
63,455
74,339
66,720
n/a
26,529
12,274
12,701
6,380
357,202

6,896

6,896
6,896
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Table D8. Outer Banks Visitors Bureau 2012-2016 Hatteras-Ocracoke Ferry (Number of
Vehicles) Visitor Statistics
Hatteras Ferry-Vehicles 2012
2013
2014
2015
2016
January
7,183
2,188
5,440
6,263
6,394
February
7,258
1,181
5,750
4,621
March
12,556
9,521
8,493
9,751
April
23,687
17,223
16,344
19,416
May
27,686
30,715
29,360
29,923
June
45,164
38,848
36,461
38,779
July
49,567
49,475
37,572
40,905
August
45,004
46,007
40,905
38,848
September
33,564
37,382
31,276
30,464
October
22,429
23,391
24,789
16,976
November
5,489
11,903
10,867
10,971
December
4,519
5,783
5,475
7,523
YTD
7,183
2,188
5,440
6,263
6,394
TOTAL 284,106 273,617
252,732
254,440
6,394
Table D9. Outer Banks Visitors Bureau 2012-2016 Hatteras-Ocracoke Ferry (Number of
Passengers) Visitor Statistics
Hatteras Ferry
2012
2013
2014
2015
2016
January
13,024
3,628
9,777
10,809
11,837
February
12,543
2,094
9,897
7,743
March
26,486
21,443
16,386
19,841
April
65,953
42,024
38,877
48,758
May
71,693
74,409
74,094
71,724
June
134,848
111,038
106,962
110,683
July
148,383
147,981
112,204
119,260
August
133,441
134,291
119,260
112,099
September
87,620
90,948
79,143
78,179
October
124,331
128,633
55,762
38,638
November
10,655
23,693
21,923
22,802
December
8,676
11,155
10,281
14,475
YTD
13,024
3,628
9,777
10,809
11,837
TOTAL 837,653
791,337
654,566
655,011
11,837
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Table D10. Outer Banks Visitors Bureau 2012-2016 Jennette’s Pier Visitor Statistics
Jennette's Pier Visits
January
February
March
April
May
June
July
August
September
October
November
December
YTD
TOTAL

2012
1,460
1,887
5,910
18,340
28,700
47,680
62,690
57,880
31,480
32,860
13,100
3,180
1,460
305,167

2013
2,250
2,510
7,040
10,003
26,040
52,550
64,060
63,440
33,340
31,050
11,250
3,253
2,250
306,786

2014
1,496
872
3,302
8,927
19,338
32,010
38,175
33,412
20,753
15,463
6,159
2,359
1,496
182,266

2015
2,293
1,132
4,825
13,602
20,884
31,496
38,144
31,365
20,021
14,267
7,397
3,912
2,293
189,338

2016
2,598

2,598
2,598

Table D11. Outer Banks Visitors Bureau 2012-2016 Whalebone Junction Welcome Center
Visitor Statistics
Whalebone Junction
2012
2013
2014
2015
2016
January
closed
closed
129
closed
closed
February
closed
closed
closed
closed
closed
March
926
1,082
681
774
April
1,736
1,306
1,505
1,549
May
2,074
1,821
1,851
1,817
June
2,536
2,269
2,526
2,056
July
2,508
2,411
2,109
2,006
August
2,526
2,138
2,282
2,091
September
2,015
1,999
1,656
1,680
October
1,527
743
1,664
1,241
November
671
825
747
642
December
446
489
443
539
YTD
0
0
0
0
0
TOTAL
16,965
15,083
15,593
14,395
0
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Table D12. Detailed information for Annual Festivals
Event Name

Event Type

Date(s)

Recurrin
g Month
October

Address

Township

County

Fees

10th Annual
Duck Jazz
Festival
14th Annual
One-Design
Regatta
2nd Annual
OBX
BrewTag

Music
Festival

10/9/201610/11/2016

Duck Town Park

Duck

Dare

free

Regatta/
Boat Show

7/20/2016

July

Manteo

Dare

$20

Festival

10/22/2016

October

Nags Head

Dare

Free

36th Annual
Wright Kite
Festival

Festival

7/16/20167/18/2016

July

Creef Boathouse and
Park (Roanoke Island
Maritime Museum)
Soundside Event Site,
Croatan Hyway
(Outer Banks Event
Site)
Wright Brothers
Memorial

Kill Devil
Hills

Dare

44th Annual
Hang Gliding
Spectacular
Annual
Christmas
Parade
Blackbeard’s
Pirate
Jamboree
Bluegrass
Island
Festival
Core Sound
Decoy
Festival

Festival

5/13/20165/16/2016

May

Jockey’s Ridge State
Park

Nags Head

Dare

admssn
to park
$7; kite
festival
is free
various
fees

Parade

12/2/2016

Dec.

Manteo waterfront

Manteo

Dare

Free

Festival

10/29/201610/30/2016

October

Ocracoke

Hyde

Free

Music
Festival

9/21/20169/24/2016

Sept.

Ocracoke Community
Center and Berkley
Center
Festival Park

Manteo

Dare

Yes

Festival

12/3/201612/4/2016

Dec.

Harkers Island
Elementary School

Harkers
Island

Carteret

Dare Day

Festival

6/4/2016

June

Manteo waterfront

Manteo

Dare

Free

Day at the
Docks
Fly into
Spring &
Easter Extravaganza
Flying Pirate
Half
Marathon
Freedmen’s
Colony Blues
Jam
Hatteras
Island Oyster
Roast 2016

Festival

no 2016
date yet
3/25/163/26/2016

Sept.

Oden's Dock

Hatteras

Dare

Free

March/
April

Jockeys Ridge

Nags Head

Dare

Free

Recreational

4/16/20164/17/2016

April

100 Veterans Drive

Kill Devils
Hills

Dare

Yes

Music
Festival

no 2016
date yet

February

College of the
Albemarle

Manteo

Dare

Food
Festival

2/6/2016

February

Oden's Dock

Hatteras

Dare

Kites with
Lights

Festival

11/25/201611/26/2016

Novembe
r

Jockey’s Ridge State
Park

Nags Head

Dare

Festival

$15 in
advance;
$20 at
the door
Free
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North
Carolina
Seafood
Festival

Food
Festival

9/30/201610/2/2016

Sept.

412 Evans St,
Morehead City, NC
28557

Morehead
City

Carteret

Free to
enter,
pay for
food

OBX
Brewfest
Ocracoke Fig
Festival

Festival

June

Outer Banks Event
Site
Community Square
on Silver Lake
Harbor

Nags Head

Dare

$40

Food
Festival

5/30/20166/5/2016
no 2016
date yet

Ocracoke

Hyde

Free

Ocracoke
Independence
Day
Celebration
Ocrafolk
Festival

Parade

7/4/2016

July

Community Square
on Silver Lake
Harbor

Ocracoke

Hyde

Free

Music
Festival

6/3/20166/5/2016

June

Ocracoke

Hyde

based on
age

Outer Banks
Marathon

Recreational

11/13/2016

Nov.

Kitty Hawk
->Manteo

Dare

Yes

Outer Banks
Pirate
Festival
Outer Banks
Sea Food
Festival
Outer Banks
Watermelon
Festival
Roanoke
Island
Maritime
Museum
Wooden Boat
Show
Rogallo Kite
Festival
Shallowbag
Shag
Southern
Fried Half
Marathon

Festival

8/10/20168/11/2016

August

Ocracoke
Preservation
Society/Berkely
Manor
Starts at 5200 The
Woods Road, Kitty
Hawk 27949; ends in
Manteo
Jockeys Ridge

Nags Head

Dare

Free

Food
Festival

no 2016
date yet

October

Outer Banks Event
Site

Nags Head

Dare

$3

Festival

8/4/2016

July/
August

Jockeys Ridge

Nags Head

Dare

Free

Regatta/Boa
t Show

10/29/201610/30/2016

October

Creef Boathouse and
Park (and in the water
at the Roanoke
Marshes lighthouse
docks)

Maneto

Dare

Festival

6/10/20166/12/2016
5/30/2016

June

Jockeys Ridge

Nags Head

Dare

Free

May

Festival Park

Manteo

Dare

$30

11/13/2016

Nov.

Nags Head
->Manteo

Dare

St Patrick’s
Day Parade

Parade

3/13/2016

March

Starts at Jockey’s
Ridge State Park in
Nags Head; ends in
Manteo
2316 South Croatan
Highway

Nags Head

Dare

Music
Festival
Recreational

August

Free
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Table D13. Geographic Location of Annual Festivals. Coordinates are in Decimal Degrees.
Event Name
Longitude
Latitude
10th Annual Duck Jazz Festival
-75.757
36.165
14th Annual One-Design Regatta
-75.670
35.909
2nd Annual OBX BrewTag
-75.605
35.918
36th Annual Wright Kite Festival
-75.668
36.014
44th Annual Hang Gliding Spectacular
-75.634
35.962
Annual Christmas Parade
-75.674
35.909
Blackbeard’s Pirate Jamboree
-75.985
35.115
Bluegrass Island Festival
-75.667
35.912
Core Sound Decoy Festival
-76.554
34.694
Dare Day
-75.674
35.909
Day at the Docks
-75.693
35.220
Fly into Spring & Easter Extravaganza
-75.634
35.962
Flying Pirate Half Marathon
-75.666
36.010
Freedmen’s Colony Blues Jam
-75.678
35.892
Hatteras Island Oyster Roast 2016
-75.693
35.220
Kites with Lights
-75.634
35.962
North Carolina Seafood Festival
-76.710
34.720
OBX Brewfest
-75.605
35.918
Ocracoke Fig Festival
-75.985
35.113
Ocracoke Independence Day Celebration
-75.985
35.113
Ocrafolk Festival
-75.986
35.116
Outer Banks Marathon
-75.733
36.092
Outer Banks Pirate Festival
-75.634
35.962
Outer Banks Sea Food Festival
-75.605
35.918
Outer Banks Watermelon Festival
-75.634
35.962
Roanoke Island Maritime Museum Wooden Boat Show
-75.670
35.909
Rogallo Kite Festival
-75.634
35.962
Shallowbag Shag
-75.667
35.912
Southern Fried Half Marathon
-75.634
35.962
St Patrick’s Day Parade
-75.647
35.988
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Figure D1. Dissolved Oxygen levels for USGS Water Quality Monitoring
Station 0208458893.

Figure D2. Dissolved Oxygen levels USGS Water Quality Monitoring
Station 0208458892.
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Figure D3. Temperature data for USGS Water Quality Monitoring
Station 0208458893.

Figure D4. Temperature data for USGS Water Quality Monitoring
Station 0208458892.
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Figure D5. Salinity data for USGS Water Quality Monitoring
Station 0208458893.

Figure D6. Salinity data for USGS Water Quality Monitoring
Station 0208458892.
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