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Executive Summary

Recreation in Beaufort County:
An Analysis of Current Use & Existing Barriers
ENST 698—Environmental Capstone Fall 2013

Purpose
This capstone was tasked by the Beaufort County Economic Development Commission and
Conservation Fund’s Resourceful Communities Program to identify and map sites and facilities for active
recreation. Additionally, the group sought to collect data to determine barriers to use of the recreational
resources and produce useful suggestions to develop current recreational assets. The overall goal of the
project was to determine tangible improvements that would translate into increased recreational usage
across Beaufort County—a largely rural and low-wealth county.

Methods
The Capstone team began by formulating a working definition of recreation that focused on
activities done for enjoyment that include an active component. The team surveyed residents of Beaufort
County about their current usage of recreational spaces, their current recreational involvement, and
possible barriers inhibiting their ability to recreate. A 17-question survey was collected from 95 Beaufort
residents, with accompanying maps where residents marked where they recreated. GIS analysis was
conducted to locate areas where recreational facilities were limited. Key informant interviews were
conducted to gain understanding of usage of recreation, barriers to recreation and overall perceptions of
recreation within the county.
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Findings
The majority of Beaufort residents recreate between thirty minutes and five hours per week. Most
individuals surveyed had visited historic downtown Beaufort and the proximal waterfront, and most
commonly recreated in parks and waterways. Of those surveyed, the most frequently requested
improvement dealt with waterway access, and additional parks, most notably for children in rural areas.
Based on GIS analysis, the areas south and southwest of Belhaven were found to have the highest
population density, while having very few formalized recreation areas and opportunities.

Recommendations
The team proposes four main recommendations that hopefully balance the practical
monetary limitations with the projected physical and cultural benefit to the community. First, we
suggest the instillation of wooden information boards near parks, recreation areas, and
waterways in order to provide a tangible means of disseminating rules, regulations, and
community information to residents. Next, the team suggests additional public waterway access,
especially in the north east corridor stretching from Bath to Belhaven. Third, we propose to
formation of a county wide department tasked with the oversight of recreation that can act as an
umbrella for city, town, and private organizational recreational initiatives. Lastly, the team
suggests future studies should be carried out to determine the feasibility of converting county
owned land into recreational spaces in areas that currently lack recreational spaces.
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Recreation in Beaufort County: Analysis of Current Use & Existing Barriers
Capstone Process
Capstone research projects through the University of North Carolina at Chapel Hill’s Institute for
the Environment pair groups of juniors and seniors with clients from the wider community to
work on timely and practical environmental problems. Students meet the needs of the clients by
conducting research, analyzing the problem at hand and producing a variety of products with
recommendations and deliverables that address the need or problem. Although the projects are
essentially student-run, the teams are supervised by UNC faculty or staff, often with the
assistance of graduate students and community partners. The capstones combine education,
research, and community service to provide real-world experiences similar to those in
professional practice.
Our research project focused on inventorying recreational spaces, analyzing barriers to
recreation, and increasing access to recreation in Beaufort County, North Carolina. Our clients
were Beaufort County and the Conservation Fund’s Resourceful Communities program,
headquartered in Chapel Hill, NC.
Responsibilities were shared evenly among members. Meetings allowed time for
discussion on direction, important tasks, communication and field trips; decisions were made
through informal consensus. Two team members handled the GIS and mapping portion of the
project while the other team members shared the remaining tasks relating more to survey
analysis. Contact was maintained with Beaufort County via email communication with Bob
Heuts, and with the Conservation Fund via emails and monthly meetings with Margaret Conrad
and Monica McCann. Two trips to Beaufort County allowed us to familiarize ourselves with the
area and administer our pilot and final surveys.
Recreation in Beaufort County
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Project Overview
The 2013 Recreation Capstone Project sought to analyze access to recreation in Beaufort County,
North Carolina, and to advise the client organizations on how to increase access to and use of
recreational facilities. Specifically, the project goals were to: 1) identify existing recreational
areas in Beaufort County, 2) examine how Beaufort residents currently use, understand and
perceive these recreational areas, 3) identify barriers that prevent Beaufort residents from
utilizing these areas, and 4) propose ideas and recommendations to improve access to recreation
in the county.
We hope our work will increase the number of people visiting recreational areas, thus
encouraging these residents to maintain an active lifestyle and contributing to improved health
among residents of the county. Increased recreational activity can also benefit Beaufort
economically as people become more aware of the natural beauty and recreational resources that
the county offers. Our hope is that this will lead to increased revenue through tourism, which
will help economic development and stability in the county.

Defining Recreation
This study revolves around the study of recreation, yet the word “recreation” means very
different things to different people. In the interest of clarity we seek to define what we mean
when we reference “recreation” throughout the rest of this report. Recreation is most commonly
thought of as any activity done for enjoyment. We further narrow this by defining recreation as
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activities that are done for enjoyment and involve the participant being active (i.e., activities that
result in a healthy increase in aerobic rate).1
This could include group or individual activities, organized or informal, and could range
from simply walking around a museum to intense cardio workouts. Additionally, the term
“recreation” as used in this report will focus on (but not exclusively refer to) activities done
outdoors with emphasis on public recreation areas.

Partners
The Conservation Fund: Resourceful Communities Program
The Resourceful Communities program works with economically and socially distressed
communities in North Carolina seeking to improve their triple bottom line: economic
development, environmental protection and social justice. The program supports over 300
grassroots organizations fighting for social, economic and environmental goals. Resourceful
Communities helps organizations build capacity with small grants, training, technical assistance,
workshops and connections to peers and other resources in the hopes of helping them achieve
their goals. Projects implemented through Resourceful Communities help communities build on
their strengths of community, land, and tradition.2

1

Georgia Statewide Comprehensive Outdoor Recreation Plan 2008-2013. (2013). Georgia State Parks & Historic
Sites. Retrieved November 19, 2013, from
http://www.gastateparks.org/content/Georgia/parks/SCORP/SCORP_final/06_Introduction.pdf
2
Mission & Approach. (2013). The Conservation Fund. Retrieved November 19, 2013, from
http://www.conservationfund.org/our-conservation-strategy/major-programs/resourceful-communitiesprogram/mission-and-approach/
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Beaufort County
Our team worked with Beaufort County’s Economic Development Director Bob Heuts and other
Beaufort County officials to improve awareness of and access to recreation in the county. The
county would like to see increased interest in and usage of recreational areas, on the assumption
that this would drive economic growth and enhance public health benefits for the county and its
residents.
Officials in Beaufort County are interested in developing recreation in all seven of its
municipalities as well as rural areas, with a focus on providing access to the county’s many
waterways. These waterways can also be developed as sources of connection with surrounding
counties. The abundance of rural land and waterfront in the county represents enormous potential
for outdoor recreation. However, these rural areas may also act as barriers in that individuals in
these areas may be (or consider themselves) isolated from more formal recreation facilities.

Background
Beaufort County
Beaufort County is located in the northeastern part of North Carolina, among the poorest and
least developed area in the state. In Beaufort County, the median family income is $40,986
compared to $46,291 for the state, and the percentage of people below the poverty line is 19.1%
compared to 16.1% for the state.3 The county also has high incidence of diabetes (17.2%),
obesity (33.8%) and no-exercise habits (defined as the percentage of adults reporting no
participation in any leisure time physical activities or exercises in the past month) (31.8%). By
comparison, Orange County has a 4.9% diabetes incidence, 19% obesity incidence and 15.2%

3

Beaufort County QuickFacts from the US Census Bureau. (2013). Beaufort County QuickFacts from the US Census
Bureau. Retrieved November 19, 2013, from http://quickfacts.census.gov/qfd/states/37/37013.html
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no-exercise incidence.4 Beaufort’s population is clustered around the county seat of Washington,
and the rest of the county has low population density compared to the rest of North Carolina;
Beaufort contains 57.7 people per square mile, whereas North Carolina as a whole has 196.1
people per square mile.5
While Beaufort County faces many challenges, the region also has substantial natural and
human assets: 88,000 acres of water in the Pamlico Sound and surrounding waterways,6
picturesque rural open spaces, historical sites and museums illustrating a rich history; and
committed, knowledgeable professionals in planning and local government. As such, Beaufort
County has enormous potential for economic development that could improve the lives of its
residents. However, given that natural spaces serve as one of the main drivers of this type of
economic development, environmental protection must also be incorporated into the planning
process. This could be done by providing both residents and visitors with conservation
information while increasing access to recreational areas (many in outdoor natural spaces) in the
county, which would increase the county’s public health and bolster tourism.
These outdoor spaces that Beaufort has in abundance are ideal places for Beaufort
residents to recreate (particularly the enormous amount of waterfront and waterways available to
fishermen, kayakers, paddle boarders, canoers and boaters). The low levels of exercise and high
levels of obesity for the county, however, suggest low recreational participation by county
residents. Improving residents’ knowledge and access to recreational spaces (both conventional,
e.g., state parks and sports complexes, and unconventional, e.g., grassy fields) could lead to
4

Compare Beaufort County, North Carolina vs Orange County, North Carolina. (n.d.). Beaufort County, North
Carolina vs Orange County, North Carolina. Retrieved November 19, 2013, from http://countyhealth.findthebest.com/compare/1895-1956/Beaufort-County-North-Carolina-vs-Orange-County-North-Carolina
5
US Census Bureau. (20130. Beaufort County, North Carolina. State & County QuickFacts. Retrieved December 1,
2013 from http://quickfacts.census.gov/qfd/states/37/37013.html
6
Beaufort County of North Carolina. (n.d.). Tourism -. Retrieved November 19, 2013, from
http://www.co.beaufort.nc.us/tourism
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increased usage of recreation areas and better public health in the county. Any increase in
recreation would likely make residents more active, thus improving public health, but it is also
important to consider the other benefits of natural spaces: decreased stress, less exposure to
pollution etc. This focus on recreation could also bolster the county’s economy; making people
outside of the county aware of its recreational opportunities could attract tourists to visit Beaufort
and enjoy the natural beauty that it has to offer. Beaufort has already begun to see this type of
economic impact from increased awareness of and access to recreational spaces: revenue from
domestic tourism rose from $66.97 million in 2010 to $70.36 million in 2011, an increase that
the county attributes to attractions such as the historic town of Bath, Washington's restored
waterfront (including the new Festival Park), the Aurora Fossil Museum, the Belhaven Memorial
Museum, and Goose Creek State Park.7

Health Benefits of the Outdoors
Exposure to the outdoors has been proven to be good for human health. A number of studies
have outlined the benefits of closeness to nature including lower stress levels, less exposure to
pollution and increased physical activity. De Vries et. al. found that living in a natural
environment was positively related to myriad health indicators. Those living in “greener”
environments—environments with higher percentages of green (urban green, agricultural green,
forests and nature areas) and blue (fresh and salt water surface) space—had lower levels of stress
and higher levels of physical activity.8 Kaplan also found that spending time in or viewing nature

7

Beaufort County of North Carolina. (n.d.). Tourism -. Retrieved November 19, 2013, from
http://www.co.beaufort.nc.us/tourism
8
De Vries, Sjerp et al. (2003). Natural environments-healthy environments? An exploratory analysis of the
relationship between greenspace and health? Environment and Planning, 35, 1717-1731.
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tends to reduce stress, aggression and violence.9 Getting outside can also reduce exposure to air
pollution: According to the California Air Resources Board, indoor air pollutant levels are 25 to
62 percent higher than outdoor air pollutant levels.10
Time spent outdoors encourages more physical activity and healthier habits. Thomson et.
al. found that being outdoors decreases people’s likelihood of overeating.11 It also helps combat
videophilia--the obsession with video screens seen more and more frequently in youth. Outdoor
activities help combat the sedentary implications of videophilia.12 The health benefits of
participation in outdoor recreation are seen at all ages. People who participate in outdoor
recreation are disproportionately in good health as compared to those who do not.13 In a study
conducted by Cohen et. al. in minority communities, interviewees cited neighborhood parks as
the places they exercised most, indicating that these public parks are crucial resources for
recreation and exercise.. Proximity to the park was a predictor of park use and exercise levels of
users.14
Importantly for this project, it seems that local government plays a large role in
encouraging outdoor recreation: Locally-managed recreation spaces tend to serve more
participants than those provided at the state or federal level. Godbey et. al. conducted a study in
five cities and found that 85 percent of adults 50 and older had visited a local park in the last

9

Kaplan, Stephan. (1995). The restorative benefits of nature: Toward an integrative framework. Journal of
Environmental Psychology, 3, 169-182.
10
Report to the California Legislature: Indoor Air Pollution in California. (2005). California Air Resources Board.
Retrieved November 19, 2013, from http://www.arb.ca.gov/research/apr/reports/l3041.pdf
11
Thomson, Maria, et al. (2008). The Association of Television Viewing With Snacking Behavior and Body Weight of
Young Adults. American Journal of Health Promotion, 22, 329-335.
12
Pergams, O., and P. Zaradic. (2006). Is Love of Nature in the US Becoming Love of Electronic Media? 16-Year
Downtrend in National Park Visits Explained by Watching Movies, Playing Video Games, Internet Use, and Oil
Prices. Journal of Environmental Management 80(4) (September), 387–93.
13
Payne, L., B. Orsega-Smith, K. Roy, and G. Godbey. (2005). Local Park Use and Personal Health among Older
Adults: An Exploratory Study. Journal of Park and Recreation Administration 23(2), 1–20.
14
Cohen, D et al. (2007). Contribution of public parks to physical activity. American Journal of Public Health, 97,
514–23
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year, 38 percent once a week or more, 22 percent one to three times a month, 25 percent less than
once per month, and only 15 percent had never visited a local park.15 Conversely, only 32
percent of Americans have visited a national park, and only 28 percent have visited a national
forest.16

Barriers to Recreation
In order to improve access to recreational spaces, it is crucial to understand the barriers that
prevent people from engaging in recreation. Several studies have looked into these barriers, with
two of the most pertinent being a study by The Outdoor Foundation looking at barriers for youth,
and a 2009 study titled “An Examination of Perceived Constraints to Outdoor Recreation”
focusing on specific demographic and minority barriers by the University of Georgia’s Gary T.
Green (both focusing on outdoor recreation).
The Outdoor Foundation distributed surveys to an online community of young people
aged 13-30 and found that the primary reasons youth do not spend more time outside are indoor
technologies, time management, negative parental influence, and lack of transportation.
Indoor technologies include things like video games and television that are easily accessible,
which provide instant gratification and are thus often chosen over outdoor forms of recreation.
Time management issues allude to the busy schedules of young people’s lives. Many
respondents noted that between school, homework, part time jobs and extra-curricular activities,
little time is left for outdoor recreation.

15

Godbey, G., L. Caldwell, M. Floyd, and L. Payne. (2005). Contributions of Leisure Studies and Recreation and Park
Management Research to the Active Living Agenda. American Journal of Preventive Medicine 28(2): 150–58.
16
RoperASW. (2004). Outdoor Recreation in America 2004: Recreation’s Benefits to Society Challenged by Trends.
American Recreation Coalition. Retrieved November 20, 2013, from
http://www.funoutdoors.com/taxonomy/view/or/62
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Lack of transportation is also a crucial issue, especially among youth who are not old
enough to drive or do not have access to a car. This leaves them unable to travel to farther
recreation sites unless offered a ride.
As a result of their survey, The Outdoor Foundation made several recommendations on
how to overcome these barriers and encourage young people to recreate outside. These
recommendations included providing affordable transportation to recreational spaces, providing
outdoor education to youth and parents, selling outdoor equipment at affordable prices, and rebranding the outdoors to make it seem less intimidating.17
Green et. al. (2009) similarly examined barriers to outdoor recreation and found that
minority groups perceived more constraints to outdoor recreation. Notably, women often felt
constrained for reasons of safety, inadequate facilities and outdoor pests; African-Americans
often felt constrained for reasons of personal safety.
The 18 barriers discovered by Green et. al. were broken down into three categories:
personal, structural and psychological. Personal barriers included lack of time, personal or
familial health limitations, lack of money, inadequate transportation and lack of people to do
activities with. Structural barriers included poorly maintained or inadequate facilities, crowded
activity areas, poorly lit activity areas, lack of information on recreational areas and inability to
understand signs at recreational areas. Psychological barriers included feeling unwelcome or
uncomfortable at recreational areas, personal safety problems in recreational areas and fear of
outdoor areas or pests.18

17

Outdoor Nation Special Report: Barriers to The Outdoors. (n.d.). Outdoor Foundation. Retrieved November 19,
2013, from http://www.outdoorfoundation.org/pdf/Research.outdoorNation.Barriers.pdf
18
Green, G. T., Bowker, J. M., Wang, X., Cordell, H. K., & Johnson, C. Y. (2009). An Examination of Perceived
Constraints to Outdoor Recreation. Journal of Public Affairs and Issues, 12, 28-53.
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We expected that some of the barriers outlined by these two studies might also be
limiting recreation in Beaufort County.
Thus, these studies informed the design of our survey and key informant interview
questions.

Comparison Case from Texas19
In 2012, the state of Texas produced an outdoor recreation plan that sought to assess recreation
and conservation needs, act as a guide for the usage of recreation funds allotted to the state and
provide a resource for recreation and conservation initiatives. The final report produced by the
Texas Parks and Wildlife department (2012 Texas Outdoor Recreation Plan) is an excellent
example of an area seeking to increase participation in recreation (although the focus is on all
types of recreation, not just active recreation). Many of the research methods used to gather data
for the plan are similar to ours—inventory of recreational spaces, survey on recreational
activities most participated in, geospatial data on location of recreational spaces. Although we
did not necessarily base our methods on this study, the fact that our methods are similar to what
has been used in other cases helps reinforce them.
The study found barriers similar to those outlined by the studies described above: lack of
knowledge about facilities, lack of time, lack of interest, poor health, travel distance, lack of
handicap access, lack of security, cost of travel, and anxiety about being outdoors.
The Texas group found that walking was the most popular recreational activity, followed
by attending family gatherings, gardening, and outdoor sports events.

19

Recreation Grants Branch State Parks Division (2012). Texas Outdoor Recreation Plan. Austin, Texas: Texas Parks
and Wildlife.
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Overall, the study found a plethora of environmental, health, and socio-economic benefits
to recreation and recreational areas. For example, trees and green space clean the air and water
that humans breathe, drink and recreate in. The plan notes that urban park trees in the United
States remove over 75,000 tons of air pollution every year: a value of $500 million.20
The study also found strong support for the link between outdoor recreation and public
health, stating “There is a well-documented scientific connection between access to outdoor
recreation and positive physical health. Direct access to green space and parkland has been
shown to correlate with improved cognitive function, increased self-esteem and better selfdiscipline, decreased levels of depression, lower stress levels, reduced cases of obesity, and an
increased sense of community and belonging.”21 Indeed, parks and recreation are recognized as
valuable health services by many organizations, such as the Centers for Disease Control and
Prevention, the Department of Social and Health Services, the Robert Wood Johnson
Foundation, the RAND Corporation, and the Trust for Public Land.
The plan also demonstrates that parks and other recreational areas can generate economic
activity. City and county parks in Texas generated $5.51 billion and 38,390 jobs statewide in
2006, according to The Perryman Group (2006).22 One striking finding states that every $1 spent
on building biking trails and walking paths saves an estimated $3 in medical expenses.
Based on their findings, the authors of the plan made several recommendations. The
recommendations most relevant to our project are listed below.

20

Nowak, D. J., Stein, S. M., Randler, P. B., Greenfield, E. J., Comas, S. J., Carr, M. A., et al. (2010). Sustaining
America's urban trees and forests: a Forests on the Edge report. Newtown Square, Pennsylvania: U.S. Department
of Agriculture, Forest Service, Northern Research Station.
21
Op. cit. note 19, page viii
22
The Perryman Group. (206). Sunshine, Soccer and Success: An Assessment of the Impact of Municipal Parks and
Recreation Facilities and Programs on Business Activity in Texas. Austin: Texas Parks and Recreation Foundation.
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1) Promote the total economic value of parks and recreation as it relates to attracting tourism,
economic development, and improving the quality of life.
2) Seek sustainable funding and leveraging resources to meet the expanding outdoor recreation
and conservation needs of a growing, diverse, and predominantly urban population.
3) Respond to prominent outdoor recreation trends at the state level.
4) Manage access to public waters for recreation
6) Efficiently manage land, water and facilities for sustainable public use by actively
participating in state, regional and local planning efforts for conservation and protection;
promoting sustainable park design and eco-infrastructure and providing technical guidance to
local governments, developers, and citizens for this green infrastructure.

Methods
Operating Definition
We began the capstone process by setting a working definition of “recreation.” In collaboration
with our partners at the Conservation Fund, we brainstormed various recreational activities
residents participate in and the spaces they utilize. From this list, we formulated a definition of
recreation that focuses on activities with an active component that are conducted in public
recreational spaces. While this operating definition may seem restrictive in the types of activities
that constitute recreation, such a definition helped to establish our focus and direction for the
project. Future studies may broaden this definition by looking into areas that were not
investigated here (i.e., private gardens, “non-active recreation,” areas not formally designed for
recreation, etc.).
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Public Survey
Our investigation of Beaufort County recreation continued as we began to develop a survey that
would help illuminate the current recreational usage and barriers to use within the county. We
produced a draft survey based on input from us and project leaders. The survey and study design
were agreed upon and received approval from the UNC Institutional Review Board. Individuals
within the group administering the survey received CITI training certification.
In early October, we traveled to Beaufort County to meet with officials from the offices
of Economic Development, Tourism and the Chamber of Commerce in order to review the aim
and scope of the project. At this meeting, we sought input on our draft survey. Our partners
provided valuable feedback, such as focusing the survey on waterfront access and recreational
information acquisition. We also received a tour of the county to get a feel for the county and to
generate ideas about where we could distribute the survey. Additional feedback for the draft
survey was collected from our partners at the Conservation Fund.
Following the meeting, the 17-question draft survey was piloted in historic downtown
Washington. Team members approached a small number of store owners and residents to
participate in the study. For a copy of the survey, see Appendix 1. We also gave participants
maps of Washington and asked them to mark places they like to recreate. The map had a
detailed description of city streets and some recreation sites. For a copy of the map, see
Appendix 2. Using data collected from this pilot study and suggestions for improving the clarity
of certain questions, minor revisions were made and the survey was finalized. Because we only
made slight changes to the survey, the results from the pilot were included in our data analysis.
On a second visit to Beaufort County we distributed the survey to a convenience sample
of eighty individuals in municipalities across the county including Washington, Bath, Belhaven,
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and Aurora. We administered the surveys in various public areas around the county to maximize
the diversity of our sample (in terms of age, race, socioeconomic status, occupation,
etc.), selecting survey locations that included churches, grocery stores, and the waterfront. See
Appendix 3 for photographs from this trip to Beaufort County.
The survey used a variety of response types, including binary, ordinal, categorical, and
free response. It included questions for determining the current usage of Beaufort County
recreational facilities and barriers to their use. Residents of the county were asked to report their
usage of publicly available facilities over the last year, as well as the types of activities they
engaged in at and away from these facilities. Additionally, the survey contained questions that
gauged the extent to which certain variables might influence the use of recreational areas. Other
questions were open-ended, allowing respondents to offer feedback on previous recreational
experiences or provide suggestions for improving recreational spaces in the county.
In addition to the survey, we prepared three 28”x25”-sized maps of Beaufort County
(Appendix 4). The maps included locations of towns, streets and some recreation sites, such as
parks, museums, churches, shopping centers, churches, campgrounds and golf courses. Each
resident taking the survey was asked to mark the map at the places where they engage in
recreation. The maps were replenished with new ones to avoid overfilling particular areas, which
would later help in the data analysis.
Once all the survey results were compiled, we entered the data into Qualtrics. Questions
with quantifiable data were tested to see if there were any statistical correlations between survey
question responses. Qualitative questions that had free response answers were coded before
analysis. Most notably, we investigated whether distance from recreational areas had any
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correlation with visitation rates, and whether ownership of a vehicle had any influence on
perceptions of public transportation or recreational usage.

Key Informant Interviews
Following the survey administration, we contacted key informants suggested by the Director of
Beaufort County Economic Development. These key informants possess infrastructural and/or
cultural knowledge of the community. In-depth qualitative interviews were set up either over the
phone or via e-mail in order to understand the key informants’ perspectives, goals, challenges,
and suggestions for the county. Responses from the key informant interviews were compiled and
any overlapping trends were noted and discussed. For a copy of key informant questions and
contact script see Appendix 5 & 6.

GIS Analysis
Using the results from the survey along with demographic data for Beaufort County, individuals
within our team created four maps to spatially depict the current usage of recreational spaces in
the county and to provide a visual relationship between space and possible barriers to recreation.
We created these maps to better understand the relationship between survey responses and key
informant interviews. They can further be used by our partners when considering plans for new
development or modification to existing recreational spaces.
The first map (Appendix 7) focused on the survey respondents and their proximity to
recreational spaces. We created a map based on where the respondents live; in order to maintain
privacy, we used street intersections close to the individuals’ houses as a proxy for their actual
home addresses. Using Google Maps, Microsoft Excel, and ArcMap 10.1, we found the
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coordinates of these intersections and spatially plotted them against the recreation sites to which
the respondents had indicated they visited on the maps we provided. By applying the kernel
density tool in ArcMap, this “heat map” of recreation sites in Beaufort County allowed us to
determine the high-, moderate-, and low-density areas of recreation sites. The tool was set up
such that the points within a radius of 5 miles affected the other points in the neighborhood. We
then created a travelshed map (Appendix 6) using the set of coordinates used for the heat map to
estimate how far respondents travel to get to formal recreation sites. Using ArcMap, we drew
lines to connect respondents’ home addresses with recreation sites.
We produced a third map using block group data obtained through the American
Community Survey (5-Year Estimates 2007-2011) via SocialExplorer. We applied GIS analysis
to assess areas in the county where populations of people and a lack of formal recreation
facilities coincide. Using population density and the location of formal recreation sites obtained
through the Beaufort County government website, we were able to identify where a higher
density of people lack access to formal recreation spaces. This analysis can be applied towards
Beaufort County plans for developing new or reshaping existing recreation sites. Boat ramps
throughout the county were also plotted on this map to further assess access to waterways in the
county.
The last map we produced considered factors that may serve as barriers to recreation.
We used a tool from an ongoing study about transportation-disadvantaged populations in North
Carolina conducted by researchers at UNC-Chapel Hill and North Carolina State University as a
reference for creating our map. We characterized disadvantaged populations as ethnic minorities,
those who came from low-income families, had a low education attainment, or had long
commutes to and from work. Using data from the American Community Survey, we obtained
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racial and ethnic demographic data for the county and classified ethnic minorities as non-white
and/or Hispanic individuals. Furthermore, two parameters for low-income families were used:
families with a combined yearly income of <$35,000 and families that were characterized as
living below the poverty level. People with low education attainment were defined as individuals
over 25 years old who did not complete high school. Individuals over the age of 16 who traveled
more than 30 minutes to work were characterized as having a long commute.
These factors were used to create thresholds for identifying areas in the county where a
greater density of these disadvantaged populations live. The percentages used to define the
thresholds were chosen somewhat arbitrarily based on the given demographic data such that they
affected a visually informative map that contrasts the areas of disadvantaged populations against
areas of less disadvantaged populations. This compilation of factors, which serve as potential
barriers to recreation, can further be used to identify the areas where Beaufort County planners
might focus on with regard to recreation growth and outreach. For our maps of disadvantaged
areas, see Figure 3.

Data & Results
A total of 94 surveys were collected from residents of Beaufort County. The average age of those
surveyed was 47, with 84% of the respondents self-identifying as Caucasian, and 14% identifying as
African American. This sample somewhat over-represents Caucasians and under-represents AfricanAmericans, who represent 72% and 26% of the county population, respectively. Furthermore, our
sample population was predominantly female, with almost a 2:1 ratio of females to males. Sixty-nine
percent of individuals engaged in some recreation (30 minutes-5 hours per week), leaving 31% of
respondents indicating they engage in no exercise at all.
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Of those surveyed, the majority had visited the Beaufort waterfront and historic
downtown within the last year, at 79% and 72%, respectively. The Beaufort community gardens
and Pantego Academy Historical Museum were the least visited, with 7% and 4%, respectively
(Figure 1). Ninety-five percent of respondents reported traveling by car to get to recreation
sites. This was followed by 26% of individuals reporting walking or biking as a means of getting

Figure 1: Beaufort county waterfront, historic downtown Washington and Goose Creek State park
were the most visited specific recreational spaces.

Figure 2: Local parks and waterways were the most popular recreation types of recreational spaces

Recreation in Beaufort County

22

Fall 2013 Environmental Capstone

to their recreational spaces. Curiously, when asked whether they would use public
transportation to get to recreation sites if it was available, the most popular response was “very
unlikely,” with 30% of respondents answering this way. The most common destinations for
recreation were local parks and waterways, with 67% and 70% of survey takers reporting their
usage, respectively (Figure 2). The most common forms of recreation were walking, biking, and
participation in recreational sports.

As for long-term planning, the most common suggestion for future improvement centered
around building new parks and developing new waterfront access. The third most popular
desired development was bike lanes, which also accrued support in the free response portion of
the survey where many respondents wrote in the need for more “bike lanes” or “bike trails.”

When asked about factors that limit their participation in recreation, many respondents
cited “lack of time” and “personal safety concerns” as “very discouraging” (23 and 12
respondents, respectively). When assessing factors that they found “somewhat discouraging”
many respondents cited “lack of time” (35), “distance” (30), “cost” (29) and “lack of
information/knowledge of existing recreational areas” (26). After running paired-t, chi-square,
and ANOVA tests, we found that none of the survey responses bore any statistically significant
relationship to any other set of responses.
Out of 94 respondents, 83 identified their residence with the closest street intersection.
Eighty of these intersections were identified as existing street intersections. We compared their
addresses to the locations of recreation sites the respondents had indicated they visited. Overall,
residents usually lived 8.8 ± 6.3 miles from the recreation sites they utilized, which is quite far
and reflects the rural nature of the County. Residents are willing to travel long distances to visit
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recreation sites, but this also highlights a potential barrier. The outliers to this clustering were
the Aurora Fossil Museum and Belhaven Memorial Museum with residents living an average
distance of 18.8 ± 6.2, and 14.6 ± 8.1 miles, respectively (Table 1).

Table 1: Distances Traveled to Recreational Areas

It is important to note that recreational facilities target different types of people. For
example, the motivation to visit parks, trails, or greenways is different from the motivation to
visit special-topic locations such as the Aurora Fossil Museum or Belhaven Memorial Museum.
Therefore, the various reasons for visiting recreation sites might serve as factors that affect the
average distance traveled by Beaufort County residents. This distinction is acknowledged here,
but further analysis could be done to study this relationship. For a graphical look at other results
not mentioned here, see Appendix 8.

Analysis
It is worth mentioning two weaknesses of the survey before analyzing the results of the survey
and interviews. First, the large majority of survey takers were in this 40-50 year-old age range.
Thus, we likely missed younger and older demographics that might have provided different
insights into recreational usage in Beaufort County. Our survey design excluded survey takers
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under the age of eighteen, and thus additional studies may be needed in order to fully understand
the current usage and barriers to use among younger residents.
Additionally, our survey found the largest use and visitation occurred at the Beaufort
waterfront and historic downtown. Given their proximity to one another, it stands to reason that
these two areas would both be highly visited. It must also be noted that while both of these
locales may be the most utilized by Beaufort residents, caution should be taken when drawing
conclusions from the survey results given two of the locations chosen for disseminating surveys
were the waterfront and historic downtown. However, based on our observation, we still believe
these areas may be the most utilized terrestrial recreational spaces in the county.

Survey
From our data, it seems that the most popular types of recreational areas in Beaufort County are
parks and waterfront areas, with many respondents citing that they visit these areas, participating
in types of recreation that take place in these areas and expressing a desire for these areas to be
developed in the future.
The overwhelming majority of respondents own and use cars to get to recreation spaces,
although some people listed biking/walking as their modes of transportation. Many respondents,
however noted that distance was at least “somewhat discouraging” in terms of their desire to
recreate (supported by the high average travel distance to recreational spaces). It is curious then,
that most respondents were not interested in the development of public transportation. This
could be because most respondents already own cars and find them a convenient mode of
transportation, or because due to the rural nature of Beaufort, using public transport would take
longer and be hard to coordinate.
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Other prominent barriers listed by residents were lack of time, personal safety concerns,
cost and lack of information about recreational resources. Lack of time was the most widespread
of these and likely reflects the busyness of Beaufort residents’ lives. The long travel distance to
recreational spaces also likely ties into this barrier. Although we cannot directly change the
amount of free time available to residents, promoting the idea that recreation does not have to be
time-consuming and can be as simple as a brief walk would be helpful. As we will address later,
developing recreational spaces in areas where they are currently lacking would cut down on
travel times and encourage time-pressed residents to recreate. Personal safety concerns are a
troublesome barrier that would require future research in order to be addressed.

Key Informant Analysis
Several key informants noted the lack of any county-wide management program or inventory of
facilities. The informants confirmed our findings of current recreational usage, but found most
of the recreation was not facilitated by the county. Key informants noted that on a city level
there might be a part-time position for recreation if one existed, but one informant believed it
was “a lack of political support at the county level to see a [county] department formed.” One
key informant summarized the lack of county-sponsored recreation as such: “Given the county’s
most prominent natural feature is the Pamlico River, boating and fishing are among the most
popular activities. Local municipal recreation departments as well as area schools offer a variety
of sports, such as baseball, softball, basketball, football, soccer, and a few others. None of these
offerings, however, are through the county.”
Other key informants noted that the recent closings in the county were putting a damper
on recreation and tourism at large. One informant noted the closing of two public beaches in the
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county for private development purposes, while another informant noted the past closings of
schools in Pinetown and Pantego were not only changing the development of the county, but the
overall perception and culture of the areas.
Overall, the informants seemed to perceive the state of recreation similarly. They felt
residents have a positive attitude about current recreational resources, and are engaged in their
use. Most interviewed commented on the diversity of outdoor activities such as boating, fishing,
hunting, and additional organized sports that are offered locally. However, our informants found
the largest pitfall to be the lack of countywide management and inventory of facilities. They
acknowledged that funding is tight in the current economy, but they felt there was a
disproportionate lack of funding for recreation in Beaufort County.

GIS Analysis
Graphically, based on our disadvantaged population map, areas around Chocowinity, Belhaven,
and areas southeast of Washington had the highest number of factors that may act as barriers to
recreation. The rest of the county tended to be uniform for these barriers, with the exception of
Pantego in the north (Figure 3).
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Figure 3: Areas surrounding Chocowinity, Belhaven and southeast of Washington are most
disadvantaged in terms of access to recreation

With regard to areas of limited formal recreation sites, the areas south and southwest of Belhaven
were found to have the highest population density, while having very few formalized recreational
areas. Additionally, areas bordering Pitt County tended to have high population densities with
few recreational opportunities outside of Washington (Figure 4).
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Figure 4: Areas south and southwest of Belhaven have the highest population density

The data from our heat map suggested that most residents tended to mark the maps in locations
corresponding to formal Beaufort recreational areas (Figure 5).
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Figure 5: Recreation sites marked by survey takers mostly correspond to formal
Beaufort recreational areas

Coupled with our survey results, these results confirm that residents are utilizing current
recreational resources, and tend to base their recreation around these sites. However, it was noted
that a portion of residents marked areas for recreation that did not correspond to current
resources. These areas might represent fields, local playgrounds, user-created trails, etc.
Furthermore, we noted that a greater frequency of visits to such informal recreation sites
overlapped with the areas of lower population density.
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Recommendations
The following recommendations are meant to meet the growing residents’ need for convenient
access to recreational opportunities. We acknowledge the vital role that recreation plays not only
in the health of a community, but in developing a more involved and vibrant community. Each
recommendation was analyzed in order to balance the practical budgetary limitations of the
county with the projected physical and cultural benefit to the community.
One of the main issues raised both by the partners in Beaufort and Beaufort residents was
the difficulty in obtaining accurate information on recreational opportunities. Lack of
information was one of top four factors most frequently cited as “somewhat discouraging.”
Beaufort has a website with recreation-specific information but there are still a large percentage
of residents that may not have consistent internet access to use this resource. Additionally, many
individuals utilizing Beaufort recreational spaces may be tourists from counties of other states
and may not know where to look to find their answers. Taken together, these two populations
may be disadvantaged in terms of obtaining information about recreational spaces.
Therefore, in recreational spaces not already designated we recommend the erection of
wooden information boards. These boards would be similar to those already found at trailheads
in most state and national parks (i.e., ~6’ Plexiglas covered boards supported by 4’x4’ with
concrete filled post holes). The weather resistant boards would provide information to residents
and tourists utilizing the recreational spaces. Boards placed near waterway accesses may provide
information on obtaining freshwater/saltwater permits, hours, or rules and regulations. These
boards also present an opportunity to connect community members utilizing one form of
recreation with other countywide resources. Local activities, fairs, or events may be advertised
on such boards along with directions to nearby recreational spaces (such as other launch sites,
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trailheads, or maps of bike paths). The boards could serve as a first point of contact among
residents and could be strategically utilized to inform residents and tourists of the location or
number for businesses that may rent bikes, kayaks, fishing gear, etc. The boards represent a
tangible addition to the county in disseminating information and local resources to tourists and
visits without being labor or capital intensive.
One critique, heard time and time again from residents, was the lack of waterway
access. Many of the residents felt there were too few publically available beaches, boat
launches, and recreational piers. Given the close link between Beaufort residents and recreation
on the water, we recommend the construction, renovation, or reopening of additional public
waterway access. Currently, the county has ten waterway access points including six publically
available boat ramps. However, in the northeast of the county, stretching from Bath to Belhaven,
relatively few boat ramps exist given the population density of the area. In addition to the
geographical proximity of the boat ramps, many residents of these areas did not know where the
nearest launch point was located. Additionally, for residents of Washington, many commented
on their desire for additional launch sites into both the river and various estuaries. We also
recommend that waterfront access be added in the form of public beaches. These areas would
provide the waterfront access that residents are seeking without excluding residents from lower
socioeconomic standings who may not be able to afford boats and thus need another way to
enjoy Beaufort’s waters. Cost was one of top four factors most frequently cited as “somewhat
discouraging,” and therefore expanding recreational spaces that are free to the public would help
alleviate this barrier.
Given the popularity of recreation on the water, in addition to the importance water plays
in the local economy and cultural identity, we recommend more waterway access points. As
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noted by our results, individuals tend to utilize resources within ten to fifteen miles of their home
address. Individuals having to travel far from their homes to recreate on the river may curtail the
frequency of such recreation given the distance. Given more waterway access, more
communities may reap the benefits of Beaufort’s natural proximity to the water, and the cultural,
financial, and health benefits of additional recreation.
Next, we recommend that future recreational spaces should be constructed or revitalized
near the previously mentioned areas with limited formal recreation opportunities. Taking into
consideration our survey results, census data, and key informant interviews, it is clear that rural
areas of the county that were furthest from Washington often had the least formalized
recreational spaces available to residents. When we visited these areas, residents were more
likely to complain there were not enough outlets and areas for their kids to safely recreate.
Combined with our survey that revealed lack of time and distance were two of the largest
barriers to recreation it becomes clear that many of these families did not have the capabilities to
travel into more populated areas to use current county resources.
Therefore, we would suggest that future studies might look at the feasibility of converting
county-owned plots of land into recreational spaces particularly in the areas surrounding
Chocowinity and Belhaven where population density is high but recreation spaces are limited.
While the types of recreation spaces are intrinsically related to the county’s budget, based on our
findings, the addition of parks, walking/biking trails, water access and areas where children can
engage in competitive sports are predicted to receive the most use from residents. In an attempt
to further aid residents, and work within the constraints of personal time, we recommend that if
possible, these plots be located near current community institutions, or shopping centers. Such
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locations would allow an individual already traveling to shop or engage in the community to
recreate and exercise without traveling out of their way.
Lastly, based on our interviews with key informants and oral interviews with residents,
we recommend the creation of a single countywide entity to oversee recreation. Almost all of the
key informants noted the lack of a county recreational department and inventory of
facilities. Some felt the lack of holistic leadership and communication left many of the small
towns and cities disjointed in their recreational efforts. Among the residents and informants
alike, there seemed to be an inequality of knowledge about local resources, and a feeling that
current programs and resources were being underutilized due to lack of cooperation.
We acknowledge the substantive effort, funding, and manpower that are required in the
creation of a new department. However, given the health benefits to the community, coupled
with the importance of recreation on the local cultural identity, we feel the benefits of forming a
new department would outweigh the costs. This new department would be tasked with
coordinating the efforts of county-wide resources with local recreational opportunities in the
schools, as well as private organizations such as the boy scouts, or church youth groups.
Additionally, this department could work closely with non-profits to coordinate efforts and
create long-term goals for the community and development of new recreational spaces and
opportunities.

Conclusion
Over this past semester, we have been able to accomplish the tasks we set for ourselves while
researching a rural and economically underdeveloped area of the state, Beaufort County. We
were able to identify existing recreational areas in Beaufort County and examine the current use
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through the administration of our survey. We identified the barriers that prevent residents in
Beaufort from using recreational spaces through our analysis of the survey questionnaire and
used GIS data to visualize these barriers. We have proposed recommendations for the county on
ways to overcome these barriers through the use of wooden information boards, development of
water access points, development in areas with limited recreation, and formation of a county
wide entity to oversee recreation. We hope that these recommendations will give some insight on
how to increase access to recreation in Beaufort, increase public health in the county and spark
economic development through increased tourism. Beaufort would also benefit from further
research in recreation use and barriers to continue to capitalize on the abundant natural resources
and recreation potential that exists in the county.
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Appendix 1: Beaufort County Resident Survey
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Appendix 2: Map of Washington used in pilot survey
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Appendix 3: Photos of Beaufort County

Inner Banks Outfitters in Washington, NC offers kayak, bike, and paddle board rentals and sales.

Basketball court in a neighborhood in Washington
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Waterfront in downtown historic Washington

Haven’s Garden Boating Access Ramp in Washington, NC
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Appendix 4: Beaufort County Map for Survey
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Appendix 5: Key Informant Interview Guide

1. How does your job with the county relate to recreation?

2. How are recreational spaces in Beaufort County managed or inventoried (if at all)?

3. What types of recreation are most popular in Beaufort County?

4. What do you perceive as the dominant attitude towards recreation in Beaufort County (or in
specific parts of Beaufort County)?

5. Do you perceive there to be any barriers to recreation in Beaufort County? If so, what are they?

6. Do you think recreational spaces are distributed equally in the county? Why or why not?

7. What spaces/facilities/programs do you think are the most overlooked by the public?
8. What are the local government’s plans for recreation in the future?

9. Which types of recreational areas would you like to see developed and why?

10. Is there anything you would like to add?
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Appendix 6: E-mail Recruitment script for key informants:

Dear ________
"Hello, my name is ________ from UNC-Chapel Hill. I am conducting a research study about
recreation in Beaufort County. We have been partnering with Bob Heuts from the Department of
Economic Development and the Conservation Fund in order to investigate current recreational
use and barriers in the county. As an individual within the department of _______, we wanted to
ask you a few questions and get your opinion on the current state of recreation in Beaufort
County and possible changes in the future. If you would like to participate in this research and
time would allow, would you be willing to take a few minutes to answer a few questions over the
phone? If so, please provide some times/days that would work for you within the next couple of
weeks, and I will get back in touch with you to set up a specific time to talk.
Cheers,
_______
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Appendix 7: Recreation Travelshed Maps
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Appendix 8: Additional Graphs
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