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Executive Summary
The Plymouth Vulnerability Assessment is a project that identifies key sources of physical and
social vulnerability in the town of Plymouth, NC as they pertain to natural and technological
disasters. Special emphasis is placed on social vulnerability, as sources of this type of
vulnerability are often unidentified or poorly understood within communities. The purpose of
this project was two-fold:
1. Field test the “Community Based Vulnerability Assessment” tool. Our team used this
assessment tool as a guideline for conducting a vulnerability assessment in Plymouth.
Feedback about the process of conducting the assessment is ultimately meant to further
the tool’s development for use and wide- spread dissemination by the Federal Emergency
Management Agency (FEMA).
2. Provide a vulnerability assessment to the town of Plymouth, which increases knowledge of
previously identified and unidentified sources of physical and social vulnerability. This
information is useful as it serves to increase emergency awareness and preparedness,
especially in socially vulnerable populations.
The project was split into a three-phase process. The assessment team conducted a baseline
assessment of Plymouth by researching the town’s history, layout and current socioeconomic
landscape. Key resources included U.S. census data, EPA databases, GIS maps, and official town
and county websites.
Initial data was validated and expanded in a ground-truthing exercise during the team’s site
visit to Plymouth. Town and county officials critiqued a map which identified vulnerable
infrastructure. They also contributed information about specific vulnerable populations in
Plymouth such as the elderly, those living in mobile homes, and non-English speaking
populations.
As a final phase of data compilation, the assessment team conducted IRB-approved interviews
with five elected officials who were identified as key informants because of their specific role in
Plymouth’s emergency operations and planning. The interviews were transcribed and coded
for themes pertaining to disaster preparedness. Information extracted from the interviews
provided insight into Plymouth’s current plan for responding to disaster emergencies.
Key outcomes of the project are:
1. Evidence that suggests socio-demographic data is not always a good indicator for assessing
a community’s level of disaster preparedness. Plymouth is located in one of the poorest
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areas of the state with an older than average population, but the team identified strong
leadership and organization of town emergency management.
2. The impact of a number of identified factors on the town’s overall vulnerability to natural
disaster. This included identification of specifically vulnerable populations, such as nonEnglish speakers. Such data was not easily identified from census or online data, but
emerged through the ground-truthing and interview process.
3. Establishment of a network of contacts in Plymouth which will serve as a foundation for
continued expansion of this project in the future.
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Introduction to the Project
In 2008, with funding from the Federal Emergency Management Agency (FEMA), researchers at
the Institute for the Environment’s Center for Sustainable Community Design and their research
partners MDC Inc. prepared a how-to guide on conducting a disaster vulnerability analysis. The
guide built on a demonstration project in communities across six states affected by hurricane
Isabel in 2003. The project sought to understand the barriers that prevent communities from
preparing for disasters, and to identify promising strategies to address these barriers. This tool
helps communities identify and estimate at-risk populations, locate vulnerable buildings
(including critical facilities such as schools and hospitals), and assess the communications
networks—both formal and informal—that may be disrupted by a disaster.
The Community-Based Vulnerability Assessment guide has, at this point, not been fully
evaluated for its effectiveness and ease of use. Our team sought to test the applicability of the
guide in the setting of Plymouth, North Carolina. One goal of this process was to work through
the steps of the guide and, in the end, be able to provide useful feedback and
recommendations to its authors that would possibly inform an upcoming revision. As a team,
we feel we have been able to accomplish this goal effectively; however, our main goal was to
be able to use this document as a guide in order to find useful information about the town of
Plymouth and provide the citizens of that community with an insightful document about the
successes and limitations they face in the area of emergency management and preparedness.
Our process for this project was divided into three main steps: information gathering, groundtruthing, and key informant interviews. After being invited to work with the town of Plymouth,
we began to gather basic data about the town. We searched the town and Washington County
websites for historical background as well as local disaster histories of the area. Other Internet
searches yielded geographical information such as local topography and town infrastructure.
The information-gathering portion of our research occurred over approximately the first four
weeks of this project. Following this, we established a meeting with the town of Plymouth to
ground-truth our data, or assess its validity and accuracy. Our team advisor, Dr. Elizabeth Shay,
made a preliminary visit to meet with Plymouth Town Manager Kenneth Creque. We then held
a meeting on October 15, 2010 with key town officials and several citizens to test the accuracy
of our data and add local knowledge to our assessment. The third component of our project
consisted of five key informant interviews. Because we were unable to return to Plymouth for
a second meeting, we used these interviews to gain more information about disaster
preparedness from citizens of Plymouth in order to complete our vulnerability assessment.
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When the proposal for this project was first presented to us, the community we would be
working with had not been decided. It was through coordination with the authors of the
Community-Based Vulnerability Assessment, Dr. David Salvesen and Dr. John Cooper, and
Sharon Campbell, a representative who works with economic development projects in 21
northeastern North Carolina counties, that we were introduced to Plymouth, North Carolina.
Sharon Campbell recommended Plymouth as a potential candidate for this project because it
has a population devoted to restoring the beauty of this riverside community, a knowledgeable
mayor committed to making Plymouth a more sustainable place to live, and its energetic town
manager, who is prepared to go to any lengths to improve this community. We approached
Plymouth because of these same factors and we saw the potential for facilitating this effort for
improvement. Plymouth saw this same potential and agreed to cooperate with our team in
crafting this vulnerability assessment.

8

Plymouth Vulnerability Assessment

Profile of Plymouth, NC
Plymouth, North Carolina, is a small town situated in the northeastern part of the state along
the Roanoke River. Dating back to 1787, Plymouth’s roots stem from its dependence on the
Roanoke River. Plymouth served as a major port in North Carolina up to the Civil War and into
the Industrial Revolution. Plymouth was once a large economic center and source of industry,
but the town today looks much different. Although the town is still focused on agriculture and
forestry for income, according to a town official, it is situated in the poorest county in the
state. Furthermore, the population is aging and growth is stagnant, two factors that may leave
the town socially vulnerable to both natural and technological disasters. Despite these trends,
the town has taken initiative in the past several years to revitalize its downtown area and make
it a more appealing community to tourists and passersby. Highway 64 runs through Plymouth; it
is one of the few towns located between the metropolitan area of Raleigh and the popular
vacationing destination of the Outer Banks. This conveniently makes Plymouth an ideal location
for a midway travel stop. Plymouth’s Water Street sits right on the Roanoke River, providing
several small cafés, piers and a small park for visitors and residents to enjoy.

Figure 1. Downtown Plymouth has a mix of old and new businesses and historic building fronts.
Photo courtesy Sarah Johnson
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Downtown Plymouth is a beautiful 4-block stretch of historic brick buildings seated directly
adjacent to the Roanoke River. Plymouth was once able to thrive as a port town because of
how deep and fast the Roanoke runs, making it a very dramatic and compelling feature of the
downtown area. When looking down Water Street in downtown Plymouth, one sees a mix of
old and new commerce; several buildings have been well-maintained and house thriving
businesses while some other buildings are quite distressed and in need of extensive repair.
Looking across the river from downtown, one can see a vast, lush marsh. This nature preserve
remains undisturbed and, according to town officials, they hope it remains protected forever.
Although the Roanoke runs parallel to Water Street, the downtown area does not experience
much flooding because of its position on the higher river bank. When the river does flood, the
water often recedes quickly. Tropical Storm Nicole hit several eastern NC counties in October
2010, Plymouth received nearly 27 inches of rainfall, yet the majority of the water had receded
within 24 hours of the storm’s passing.

Local Disaster History
The town of Plymouth is vulnerable to multiple natural disasters, the foremost being hurricanes
and other severe weather events. Somewhat distanced from the infrastructure of Raleigh and
Durham and other major hubs in North Carolina and the power and government agencies they
provide, Plymouth and its surrounding county cannot depend on much outside help. One
citizen of Plymouth reported, “If the wind’s not blowing, Raleigh doesn’t pay any attention to
us.”
As this citizen implied, for the town of Plymouth, hurricanes pose the most serious
concerns. Situated along a river the area is already predisposed to flooding. Plymouth has
experienced forty-five hurricanes since 1995. Hurricane Isabel, which hit in 2003, revealed
many of the town’s most vulnerable areas. With winds reaching up to 95 mph, the hurricane
caused a lot of damage and flooding. Many of the water pipes in Plymouth are old and in need
of repair or replacement, according to a town official. Isabel uprooted trees, damaging the main
water pipes, leaving the town without water for 4 days. Massive flooding also occurred,
including flooding of the Weyerhaeuser/Domtar facility. Isabel left Plymouth without electricity
for 11 days.
While most hurricanes have not affected the town as severely as Isabel, they present the
possibilities of flooding and damage. Even small amounts of water can present problems; there
is a drainage pond at the paper plant situated beside a creek that runs through Plymouth. The
creek is protected by a levee, but with increased water pressure the levee could break posing
huge contamination problems. Dams upstream on the Roanoke River periodically release
water; at times this has caused overflowing of the river bank.
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Another concern in Plymouth is the erosion of the river bank that runs along its downtown
streets. Already one road and a row of riverfront buildings have been lost to erosion. Bulkhead
projects are currently underway in an attempt to thwart this process, but according to the town
manager the efforts have seen mixed results.
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Vulnerability
Vulnerability is generally defined as any condition of susceptibility to external hazards that
could threaten people’s lives and livelihoods, natural resources, or properties. This section will
detail factors influencing the social and physical vulnerability to disaster emergencies in the
town of Plymouth. Socio-demographic information, coordinates of critical facilities, and data
pertaining to expected change in the town of Plymouth were collected and catalogued to better
assess the town’s vulnerability. The completion of the worksheets included in the vulnerability
assessment tool (Appendix 1) was particularly helpful in providing our team with a
comprehensive overview of Plymouth prior to our visit.

Social Vulnerability
Social vulnerability is characterized by certain variables inherent to specific populations in a
community, which make individuals in these populations more vulnerable to
disasters. Historically, key indicator variables have been identified as race, income level, and
age. But several other variables such as non-English speaking populations, the disabled, and
the mobility-limited frequently contribute to a high level of social vulnerability. These factors
have proven to be barriers to emergency response and management. The information used to
assess social vulnerability in Plymouth was gathered from 2000 census data.
Tables 1 and 3 summarize the demographic and social vulnerability census data for Plymouth,
North Carolina compared with the state and nation. Most apparent are the differences in
ethnic composition. Ethnicity is an important variable because it has been shown that poverty
and a lack of resources are higher among non-whites. While Plymouth has a rather small
Hispanic population at 1.3%, the African American population is more than half of the
population at 63%. This percentage is about three times higher than the state percentage of
African Americans and more than five times the national percentage. Because over half the
town’s population is non-white, there is potential for a higher incidence of poverty, statistically,
which poses potential vulnerabilities when reacting to disasters.
Despite the small Hispanic population, leaders in Plymouth feel that this population is
significantly vulnerable: “From my experience, the greatest socially vulnerable [groups] are
those that are not English-speaking first. Those are the ones that would normally be left
out. And in some cases that could happen because they may be illegal workers and they may
be simply afraid to put themselves out there and let people know they’re in this particular place
and need help."
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Table 1: Demographic statistics for Plymouth, NC (2000 US Census Bureau)
Total
population

Hispanic
Pop %

White
Population %

Children
Below 17 %

1.3

African
American
Pop %
63.1

35

10.8

Elderly
Above 65
%
17.8

Plymouth

4107

North
Carolina
United
States

8,049,313

4.7

21.6

72.1

12.4

12

299,398,484

12.5

12.3

75.1

13.3

12.4

Table 1 shows that the population percentage of the elderly (65 and over) is greater than the
young population (17 and below) percentage by about 7 percentage points. The elderly
population in Plymouth is higher than the state and national percentages, while the younger
age group is less than the state and national percentages. Such a high percentage of elderly
people is a potential vulnerability for Plymouth because the elderly are likely to be less mobile
and in need of increased assistance during a disaster. Those elderly people with medical needs
will also be at higher risk of vulnerability if a disaster was to occur and they are advised to
evacuate. The total population of Plymouth has been decreasing for several decades, which
means the percentage of the elderly is growing while the community as a whole is not (Table 2).
It can be inferred that the population of the town will continue to age, potentially causing
disaster response to become more of a challenge for this segment of the population.
Table 2: Population change in Plymouth since 1990 (US Census Bureau)
2009 Estimate
2000

1990

Plymouth Population

3,798

4,107

4,328

Percent decrease from
previous decade

-7.52%

-5.12%

Table 3: Social Vulnerability of Plymouth, NC (2000 US Census Bureau)
Median
Poverty
Child
Elderly
household
Rate
Poverty
Poverty
Income
Rate
Rate
Plymouth
$17,281
37.5
54.3
28.8
North
Carolina
United
States

Disability
Status %

No Vehicle%

26.6

26.6

$39,184

12.3

15.7

13.2

21.1

6.5

$41,994

13.2

18.2

9.8

19.3

8.8
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Table 3 shows that the median income for Plymouth is almost half that of the state and national
median incomes. This median income is below the poverty line for a four-person household,
which the United States Department of Health and Human services defines as $22,050 for a
four-person household1. Approximately thirty-seven percent of Plymouth’s population is
considered to be in poverty, which is over three times higher than the state and national
incidences of poverty. This leaves a large segment of Plymouth’s population vulnerable to
disaster on the principle that they may have a lack of funds for resources in times of disaster.
The incidence of child poverty is an astounding 54.3% of the child population. This is
significantly higher than both the state and national child poverty levels and the highest poverty
level among all of the vulnerable populations identified. Table 3 shows that 26.6% of the
population has declared some form of disability status. This is more than a quarter of the
population and includes people from all of the other socially vulnerable categories. This
percentage, however, is only slightly higher than
the state and national averages.
In addition to the high incidence of child poverty
in Plymouth, there is also a high incidence of
poverty within the elderly. The percentage of
poverty among the elderly is 28.8%, twice the
state’s percentage and almost three times higher
than the national elderly poverty percentage. The
elderly typically have increased medical needs and
decreased mobility, making them more
dependent on others during times of disaster. The
table also shows that 26.6% of the population is
also without access to a vehicle. Should an event
occur where the town would need to be
Figure 2. Domtar Paper Co. is located
evacuated, a significant portion of the population
upstream of Plymouth on the Roanoke River.
of Plymouth would have difficulties doing so
Photo courtesy Sarah Johnson.
without some form of assistance. The state and
national percentages of people with no vehicle access are much lower, at 6.5% and 8.8%,
respectively.

1

United States Department of Health and Human Services. 2009. The 2009 HHS Poverty Guidelines.
http://aspe.hhs.gov/poverty/09poverty.shtml
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Physical Vulnerability
Physical vulnerability, according to the vulnerability assessment tool, is defined simply as
“people and property at risk if a disaster occurs.”2 The people and properties most at risk in
Plymouth are geographically located in or near the floodplain as well as in close proximity to
hazardous waste sites. The composite map of Plymouth shows that flooding and the location of
hazardous waste sites do not have a particular spatial pattern, but are rather random and
scattered throughout the town (Figure 4).
While the majority of critical facilities are located away from potential hazards, there are a
significant number of facilities and residential developments that are physically
vulnerable. Structures at risk of flooding include Mary’s Little Lambs daycare center,
Sportsman Inn, two churches, and several municipal buildings, including Plymouth Town Hall
and the police station. In addition to these structures, several large residential areas northeast
of downtown Plymouth are also often affected by flooding. One of these residential
developments, Roanoke Shores, is vulnerable due to its proximity to the Water and Sewage
Treatment Plant.

Figure 3. Central Garage sits around the corner from Plymouth Town Hall. It is a collapsed
auto shop with serious environmental concerns. Photo courtesy Sarah Johnson.
2

Salvesen , D. and Cooper, J. 2008. Community-Based Vulnerability Assessment.
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Of the several hazardous waste sites in Plymouth, three are located within the downtown area
and one is located in the floodplain. The three sites downtown, all of which are automobilerelated businesses, must be particularly careful with handling their hazardous waste in order to
keep citizens and local businesses safe. Mishandling of hazardous materials like motor oil or
other auto-related fluids could cause them to end up in the water system, which could
contaminate the drinking water for much if not all of the town’s residents. Custom Paint and
Auto Body, the hazardous waste site in the floodplain, poses perhaps the greatest potential
threat for hazardous waste to enter Plymouth’s water system, especially if this auto shop were
to flood and hazardous materials were exposed to flood waters.
The town of Plymouth could improve their physical vulnerability by implementing stricter
development regulations. The physical vulnerability of Plymouth is, however, also affected by
development outside the boundaries of the town. The Domtar Paper Plant, a superfund site
located in Martin County, is directly upstream from Plymouth along the Roanoke River and is a
major factor in the town’s physical vulnerability. Disaster at the paper plant could expose
Plymouth’s citizens and watershed system to a host of hazardous materials. Although the
paper plant is a main fixture in the town’s landscape, their current emergency management
infrastructure does completely encompass it as it lies outside of Washington County’s
jurisdiction.
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Emergency Management Process
Existing Emergency Management Capacity
Plymouth currently has several documents in place to assist in disaster preparation including an
emergency operations plan for Washington County, brochures distributed to citizens about
ways to stay prepared for severe weather events, and a first call system that alerts citizens by
phone of an impending storm. The strength of Plymouth’s emergency management practices
lies with the town’s proactive fire, police, and planning departments in both disaster
preparedness and emergency management. Many citizens within the town, in addition to
government and law enforcement officials, take part in emergency preparedness groups and
Washington County is also part of a larger network of towns and counties working at improving
regional emergency management.
The town of Plymouth and the Vulnerability Assessment team from UNC felt that it would be
mutually beneficial to partake in this project. Washington County has an extensive Emergency
Operations Plan and a very active County Emergency Manager, Ann Keyes. While the town of
Plymouth has many capable personnel and a comprehensive emergency management plan, the
Town must vie for state resources and is in need of equipment upgrades. According to Ann
Keyes, Washington County is currently expanding its emergency resources to meet these needs.
Plymouth benefits from regional disaster preparedness planning. Many officials and
employees of the town of Plymouth serve on either the Washington County Control Group or
on a community service response team that aids citizens during disasters. Washington County
also receives back-up aid, if needed, from 12 other nearby counties. The Disaster Assistance
Working Group (DAWG) is a collaboration of 13 counties, including Washington County, who
coordinate with one another about disaster preparedness and provide assistance in the event
of a disaster.
Despite the town and county’s many accomplishments in emergency management, there are
still areas in need of improvement. The town of Plymouth must work to make sure the
following groups are prepared and know how to reach help: newcomers, citizens who are not
“multi-media savvy,” the elderly, particularly those not involved with the Senior Center, and the
local Hispanic community. Plymouth is particularly constrained in terms of disaster
preparedness due to lack of financial resources. The town would greatly benefit from outside
funding to supplement existing resources and update equipment, such as fire engines or
generators.
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Emergency Preparedness Demonstration Timeline
In order to assess the process we used throughout this project, we found documenting each
part of the project to be an important piece in order to suggest recommendations for
improvement of the guide to its authors and also to be an example for communities who may
choose to use this project as a case study in the future. The timeline below chronicles any
important developments throughout the three months we have worked with Plymouth as well
as any other developments that have arisen that may have disrupted our work or altered our
process such as Tropical Storm Nicole.

Table 4: Timeline of vulnerability assessment process
Initial meeting with David Salvesen and John Cooper; introduction to the project
September 8

September 20

Team assigned to Plymouth, NC

September 29

Work plan submitted, Dr. Shay reports on initial visits to the two sites,
examination of Plymouth via Google maps
TS Nicole hits eastern coast of NC. Plymouth received nearly 27” in two days but
water receded in 24 hrs. Nearby Creswell NC and Bertie County still under water
Introductory emails sent to key contacts at Plymouth to set up an initial meeting

September 30
October 3
October 6
October 11
October 15
October 25

Second meeting with David Salvesen to go over ideas and planning for the first
meeting
Vulnerability Assessment Worksheets completed with all available information
Meeting at Plymouth, NC with town leaders and members of the community to
introduce the project and ask for feedback from members of the community
First draft of vulnerability assessment submitted for review

November 10

First draft returned with comments. Process of edit and adding information to
draft begins
IRB form submitted to do phone interviews with key informants

November 13

Interviews confirmed with five key Plymouth informants

November 17

IRB approval for interviews obtained

November 18-19

Interviews conducted with key informants

November 22

Submission of interviews back to interviewees for review and approval

November 9
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Public Meeting
What turned out to be the project’s only public meeting took place Friday October 15th, 2010
at Plymouth Town Hall. The meeting was the product of collaborative efforts between
Plymouth Town Manager Ken Creque and the UNC Vulnerability Assessment Team. It was
intended to present the town of Plymouth with the information gathered thus far and gain
feedback and other relevant information necessary for furthering the completion of this
report. The meeting was attended by several pertinent town and county officials and ran
approximately two hours in length.

Meeting Materials
The initial map of Plymouth was created using the National Map Viewer, a free online viewer
provided by the United States Geological Survey (USGS). This tool contains many layers for
creating a comprehensive base map including road infrastructure, intergovernmental
jurisdictions, waterbody and floodplain mapping. The layers of the online map were exported
into ArcMap, a GIS mapping software, and stylized to make the map understandable and easy
to read. The map did not contain areas of vulnerable populations such as the elderly or
economically depressed. The purpose of the map for our meeting was to provide a tactile
ground-truthing exercise for the attendees of the meeting. At the conclusion of the meeting,
the map was covered in marker and pencil identifying additional geographical vulnerable
locations and environmental threats or critical facilities not found through the Environmental
Protection Agency’s website.
Worksheet 9 was used as a basis for collecting data on critical facilities in close proximity to
Plymouth (Appendix 1 Worksheet 9). The local addresses for the various critical facilities were
first obtained through basic Internet searches.
Worksheet 11 was used as the foundation for collecting data on potential environmental
threats in and around Plymouth (Appendix 1 Worksheet 11). The EPA website, specifically their
EnviroFacts section, was used to locate all potential environmental threats in the Plymouth
area. The website provided information regarding facility name, location, and type of
threat. Data from the EPA website was supplemented by Internet searches to both verify and
identify addresses.
A series of questions were prepared to supplement the map and probe our attendees. The
questions allowed us to not only validate the information we had obtained ourselves but to
gather a large amount of new information about the town. The map we provided was 36” by
72” and served as a fantastic visual aid for stimulating discussion between our team and the
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meeting attendees. Once we invited people to look at the map, all the attendees were bent
over, elbows on the table, pointing out small areas where flooding often occurred during
storms, roads that consistently washed out in heavy rains, and several even took the
opportunity to point out and circle their own houses on the map. The discussion continued for
the rest of the meeting with everyone surrounding the map and building off one another’s
comments. A very open and welcoming atmosphere was created through this tactic and
allowed for very fluid discussion. The location of Hispanic populations and other socially
disadvantaged populations in the area (e.g., socioeconomically depressed, elderly) were
identified. We also took from the meeting several new contacts such as the Plymouth mayor
Brian Roth and the Washington County Emergency Manager Ann Keyes. As the meeting
adjourned, our team felt pleased with what was accomplished. In addition to the wealth of
local information we gathered, we had also established a strong working relationship with the
town of Plymouth and gained more confidence that this process would be a beneficial
exploration for all involved parties.

Figure 4. Base map of Plymouth with critical facilities overlay. This map served as a visual aid at our public meeting.
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Meeting Advertisement
The meeting date was decided a week prior to traveling to Plymouth and this time constraint
hampered efforts to effectively advertise the meeting. Our partner, town manager Ken Creque,
assisted in pulling together this meeting on short notice by posting flyers in downtown store
front windows inviting anyone from the
general public to attend. However, these
flyers were in English and did not
effectively reach the Spanish-speaking
population. The town manager also made
sure key town leaders were in attendance.
If future meetings had been arranged, we
would have advertised in Plymouth further
in advance. Ideally we would use local
churches and other organizations to inform
community members about the
meeting. Also, we would try to ensure the
Hispanic community is represented
because nobody from that community was
in attendance at the meeting. We were
given contact information for a leader in
the Hispanic community in Plymouth whom
we believe it would be beneficial to contact
in the event of a future meeting. Several
other organizations were not represented
that we feel would have been beneficial
informants at any additional meetings.
Representatives from one or several local
Figure 5. View of Water Street, downtown
churches, the leaders of any local
Plymouth. Photo courtesy Sarah Johnson.
community development organizations,
and a representative from the local Housing Authority would have been invited had we had
more time to prepare and would have certainly been invited to any subsequent meetings.

Meeting Summary
Our meeting with representatives in the town of Plymouth occurred on Friday, October 15,
2010. This meeting date was facilitated by our course director, Dr. Elizabeth Shay. She went on
a preliminary visit to Plymouth with partners identified by MDC, Inc., a community
development organization based in Chapel Hill, NC, and the Institute for the Environment at
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UNC-Chapel Hill to establish initial points of contact in Plymouth. Following that visit, our
primary contact for scheduling the meeting was with Plymouth’s Town Manager Ken
Creque. Our team designated one person to communicate with the town manager and work
out the logistics for the meeting. This team member had specific background in Plymouth,
having lived there as a child. Seven people attended the meeting, five were invited town
representatives and two were citizens from the greater Plymouth community.
Once we arrived in Plymouth, we were given a walking tour along Water Street downtown, led
by Ken Creque. This tour provided insight into the daily happenings around town and increased
the collective knowledge base of the town’s history. After the tour, our team conducted a town
hall-style meeting in the town council chambers. Having a team member from the area proved
to be valuable in our team’s welcome to Plymouth. Two team members led the meeting
following initial introductions from our course director and the Plymouth town manager. The
meeting was geared towards interaction and dialogue with town leaders and citizens rather
than presentation of facts on our part. As stated earlier, our team came prepared with a map
of Plymouth outlining the physical hazards, key buildings, and housing developments we had
found during our initial research. After explaining the purpose of the vulnerability assessment,
and the work our team hoped to accomplish, we invited the meeting attendees to join us
around a table to evaluate the map. This exercise was critical in initiating dialogue with
meeting attendees. Much of the information gained at the meeting was anecdotal, and
through these anecdotes we are able to pinpoint more socially vulnerable areas of
Plymouth. After discussing additions to and pertinent information relating to the map, our
team led a more focused discussion pertaining to disaster relief procedures. It was during this
time that we addressed social vulnerability and existing emergency preparedness and response
procedures.

Meeting Outcomes
The result of our initial ground-truthing was greater detail about existing infrastructure and
procedure pertaining to hazard mitigation and management. We also established more points
of contact within the town for follow-up research. We were able to establish ongoing
communication with the county’s emergency manager and the Plymouth mayor through email
and phone calls as a result of our successful meeting. Overall, the reception was very positive
and multiple people at the meeting indicated they would be willing to help us gather more
resources and key documents we would need to complete the assessment upon returning to
Chapel Hill.
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Key Informant Interviews
Application Process
Disaster preparedness is a vital planning component for most towns; it can be especially
important for coastal towns. Such is the case for Plymouth, which is situated about 70 miles
inland of the Atlantic Ocean. Our vulnerability assessment has relied heavily on data collection
from a variety of sources including: documents pertaining to local storm and disaster history,
EPA documents outlining environmental threats and critical facilities, and maps of Plymouth
found through the USGS. The primary tool we have used to progress our work toward creating
a comprehensive vulnerability assessment of the town of Plymouth is the Community-Based
Vulnerability Assessment guide provided by FEMA. This tool has provided our team with
guidelines for creating an assessment that will benefit both us and the town of Plymouth.
In addition to gathering our own data, our team held a public meeting with in town of Plymouth
in mid-October. This proved to be a very effective and informative demonstration, and we
anticipated holding a second meeting once our report and the information we gathered at the
first meeting had been transformed into something publically presentable. We planned on
presenting our formal findings to the people of Plymouth for their further input and reaction;
unfortunately, constraints on our end and with our contacts in Plymouth prevented our team
from being able to visit Plymouth for a second time. However, we believed more information
could still be gathered from key informants in Plymouth that would benefit our
assessment. Thus, we began the process of conducting a series of one-on-one phone
interviews with these key informants. Information about disaster preparedness gathered from
the Internet and other secondary sources is limited; our interviews aimed at exploring
leadership perception of disaster preparedness in Plymouth.
In order to conduct interviews with subjects in Plymouth, our team was first required to submit
an application for approval to the Institutional Review Board. This application is required for
any human subjects research that seeks to add to “generalizable knowledge.” Our application
was submitted in early November describing our intent to gather further emergency
management information from key informants in the town of Plymouth. Our questions were
adapted from ones used in an earlier demonstration of the vulnerability assessment guide used
in this project. In addition to submitting our application, which was approved on November 17,
2010, each member of our team was trained online using the Collaborative Institutional
Training Initiative (CITI) program which was necessary for conducting the interviews. The
interviews took place on November 18-19, 2010 (Table 4). They were tape recorded and then
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in the days following, each interview was transcribed, coded for six themes, and analyzed to
create a narrative of the perception of emergency management in Plymouth.

Selection of Interview Participants and Themes
Selection of participants for key informant interviews largely pooled from the elected officials
and emergency response personnel with whom we already had existing relationships. We
selected three initial interview participants as existing community partners who we identified
as having knowledge of Plymouth’s disaster preparedness or those who influence decisionmaking related to disasters in Plymouth. When we contacted the three initial participants for
their consent we also asked them for the names of other individuals that would have
information pertinent to our research. This led to the addition of two more interview
participants. The selection of interview participants was not intended to represent the
population of Plymouth, but to reflect the views and attitudes of decision-makers and
emergency responders in the community. We used a coded key to protect interviewee identity.
Interviews were conducted over the telephone on Thursday, November 18th and Friday,
November 19th, 2010. Prior to the interviews, participants received the interview questions as
well as the consent form. Interviews lasted between ten and thirty minutes. Each interview
was recorded, transcribed, and approved by the participant prior to analysis. Interviews were
analyzed by coding for information related to six broad themes:

1) Reaction Time: The time that Plymouth has to prepare for an impending storm is
dependent on the National Weather Service which usually gives them a three- to seven-day
window to react. Those in Plymouth with sound preparation plans feel confident preparing
for a storm in this window of time. But not all instances can be planned for, so this time
period can leave officials scrambling to distribute supplies and issue evacuation ordinances
to the general population.
2) Resources: Plymouth officials say that they have equipment and supplies for the town to
be cut off and self-sufficient for seven days. This is important as Plymouth often has to wait
days for emergency supplies to come into the town. In the event of a power outage the
Emergency Management Office, courthouse, Sheriff’s office, and water treatment plant in
Plymouth already have backup generators, and the Police Station and Town Hall are
currently working on obtaining them as well. Money is one of the largest barriers to both
preparation and action in Plymouth. They have some out-of-date infrastructure in the town,
including water pipes and electrical routing wires. They are unable to update these because
the town cannot afford it, leaving them vulnerable to outages and sewer spills in the event
of hurricanes and tropical storms. Plymouth officials also feel disconnected from state
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3)

4)

5)

6)

officials in Raleigh. Often state officials are not aware of the extent of damage caused by
storms, and so Plymouth is unable to receive the assistance they need.
Communication and Coordination: The Emergency Management Office under Ann Keyes is
the hub for gathering information on potential disasters and gaining entry into state and
national storm data. After this information begins to come into the office, they hold
meetings and send out Powerpoints to inform emergency responders about the impending
storm. They issue the public warnings about the storm, encourage them to watch the news
for weather updates and keep them updated on the evacuation status of the town which
can range from no evacuation necessary to voluntary to mandatory. The Emergency
Management Office has a list of back-up locations in the event of a power outage affecting
their office but not all parts of the town.
Geography: There has been special attention paid to the low-lying areas of the town that
are vulnerable to flooding. The Plymouth Emergency Management Office has a list of these
areas, and is able to separately warn those people living there if flooding is expected to
occur.
Community Involvement and Initiative: The community in Plymouth is very active in
preparing for disasters. In the past they have volunteered their time and vehicles to deliver
supplies to those disadvantaged by age or economic status during severe weather events.
They receive disaster preparation brochures from the Emergency Management Office, and
town officials feel most of their population utilizes this information to the best of their
abilities. However, there are many people who cannot adequately prepare due to age, lack
of a vehicle, inability to speak English or other lack of resources.
Data: Plymouth receives storm updates from the National Weather Service, NOAA, and
North Carolina Emergency Management Department. Elected officials and decision makers
pay special attention to total projected rainfall and data on storm surge for their low-lying
areas.

By coding our interviews based on these six themes, we were able to identify pertinent
information related to disaster preparedness. Our interviewees feel confident that the town of
Plymouth is fairly adequately prepared to handle disasters; however, they are not naïve in
recognizing there are areas in need of improvement and barriers to being as prepared as they
wish to be. A detailed narrative of the five interviews conducted is located in Appendix 2.
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Conclusion
Many interesting findings emerged from our vulnerability assessment in Plymouth. Originally,
Plymouth was targeted for this vulnerability assessment for its perceived heightened social
vulnerability based on socio-demographic indicators. While we did identify factors contributing
to social vulnerability within the community, none of these findings indicated that Plymouth
exhibits abnormally high vulnerability. In fact, we found that emergency operations in
Plymouth are effective and well-organized. The town is self-reliant, in that officials are highly
invested in internal emergency operations and deeply care for the well being of all citizens.
Washington County serves as a leader in the northeastern part of the state in disaster
preparedness.
Factors contributing to social vulnerability in Plymouth include an age distribution skewing to
elderly residents, elevated poverty incidence, and the presence of a non-English speaking
subpopulation. Although these factors affect a community’s disaster preparedness at the
household level, there are other factors that more broadly apply to Plymouth’s ability to
adequately prepare for emergency. The town lacks sufficient funding to update critical
infrastructure such as water pipes and electrical wiring. We hypothesize that the neighboring
paper plant, although outside of the town’s jurisdiction, may be playing a large role in
contributing to the town’s socioeconomic decline.
This project should serve as a strong foundation for continued work in Plymouth pertaining to
disaster preparedness. Any future additions to the project should expand on connections we
established with town officials and involve the greater Plymouth community. Ultimately, the
results of this project could be the basis for grant proposals intended to fund the town’s
revitalization efforts.
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Appendix 1
Community-Based Vulnerability Assessment Worksheets
Worksheet 1. Taskforce Membership

Worksheet 2. Taskforce Contact Information
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Worksheet 3. Community Demographics
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Worksheet 4. Existing Information

Worksheet 5. Identifying Hazards
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Worksheet 6. Ranking Hazards

Worksheet 7. Current Inventory of People and Property*

*Information for worksheet 7 was unavailable at the time of completion.

Worksheet 8. Future Inventory of People and Property*

*Information for worksheet 8 was unavailable at the time of completion.
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Worksheet 9. Critical Facilities Inventory
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Worksheet 10. Employment Center Inventory

Worksheet 11. Environmental Threat Inventory
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Appendix 2
Analysis of Key Informant Interviews

Introduction
The town of Plymouth, in Washington County, sits in the eastern part of the state of North
Carolina. Being only about seventy miles inland of the Atlantic Ocean, Plymouth is affected by
most storms that hit the coast. The town also is situated on the Roanoke River, which is
vulnerable to flooding from hurricanes hitting the Gulf of Mexico/Mississippi Valley area or
from heavy winds blowing water up from the Albemarle Sound.
With hurricanes and flooding from storms the largest threat to Plymouth, town officials are
fairly well versed on the process of preparing for a storm. A group of key informants from the
town allowed us to interview them on the ongoing learning process of preparing for a disaster.

Planning Before the Storm
Planning for disasters occurs at state and county levels. Multi-jurisdictional meetings occur
about twice a year at the state level to plan for emergencies. In November and December the
planning focuses on winter storms, and then in April and May, planning shifts to preparing for
major storms; much of this planning focuses on counties in the eastern part of the state,
including Washington County.
Washington County has in place a Hazard Mitigation Plan which is a key part of dealing with a
disaster. It is critical that all parties involved know their specific role in responding to disaster
as well as what agencies need to be contacted and when. Furthermore, in between storms
there must be follow up in order to ensure that prevention measures outlined in a hazard
mitigation plan are actually taken.
The Emergency Management Office, which is largely run under Ann Keyes, the Washington
County Emergency Manager, provides the majority of disaster preparedness information and
programs. Ongoing preparation from the Emergency Management Office, in the form of drills
and ‘table-top exercises,’ are fundamental in preparing municipal officials for emergencies.

Process as a Storm Approaches
Plymouth is typically alerted to an approaching storm 3-7 days in advance. The National
Weather Service and NOAA typically are responsible for this initial warning. At first they can
provide general information about the storm: the anticipated rainfall, the potential for flooding,
the storm surge and the wind speed. As the storm moves closer, conference calls are
conducted among the county Emergency Management Office and the National Weather
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Service, the North Carolina Department of Emergency Management, the surrounding counties,
and any other major players who may be able to assist in maintaining the effectiveness of
Plymouth’s emergency preparedness tactics.
With this information the Emergency Management Office is able to get the word out to the
responding bodies of the town including other government officials and utilities managers who
are in charge of ensuring the town does not lose utilities such as water and power. Meetings
are held whenever new information from the National Weather Service or NOAA is available for
distribution. Many people outside of the government are unable to attend these meetings if
they are held during business hours, so Powerpoint presentations with this information are
routed through the Emergency Management Office and then sent out to these groups to keep
them up to date.
As the Emergency Management Office gets updates from the National Weather Service and
NOAA they distribute it at meetings called at least once a day, and sometimes more frequently
as the storm approaches. These meetings are intended for government officials of the town and
other emergency response personnel; the majority of the information is dense and technical.
.
As an exemplar outline for the process of reacting to an upcoming storm, Washington County’s
currently active hazard mitigation plan is a good bridge from planning to action. For some
participants in disaster response, such as utilities, this type of planning is key. Prior planning
and management of the equipment makes reacting much easier. “Besides making sure the
equipment is ready to go, generators fueled up and… ditches are cleared…storm drain grates
are open…there’s not too much” to do. Plymouth has backup generators for the water
treatment plant, police department and town hall in case of a power loss from the storm.
Also, as the storm approaches, the town of Plymouth and Washington County as a whole assess
their resource supply and any need for additional resources. In taking inventory, resources,
including food, water, emergency vehicles or response teams, are distributed throughout the
county through four County Receiving and Distribution Points (CRDP), which are located at the
four fire stations in the county—Plymouth, Roper, Creswell, and Mid County. Plymouth has an
excellent group of first responders and emergency management staff who make it their priority
to protect the citizens. A key informant was quoted as saying, “I can honestly tell you…I don’t
think you could find a group of emergency responders who could assist the citizens in
[Washington] County any better than the emergency responders here,” when asked about the
current state of the County’s disaster preparedness.
At 48 hours from impact of the storm, Washington County Department of Emergency
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Management activates their Emergency Operation Committee (EOC) which includes the mayors
of Plymouth, Roper, and Creswell, the chairman of the Board of Commissioners, the county
manager, and the county emergency manager. They begin to have meetings with the EOC and
regular briefings from the state. It is in this 48-hour window that the reports coming to the
town may be different, and more up-to-date than what the media might portray. The county
begins receiving more specific reports from the state and the NOAA. The EOC is informed of the
projected path of the storm, cone of uncertainty, and storm speed from day to day; as impact
nears there is more detailed information about estimated wind speed and projected rainfall.

Public Involvement
Coordination also must occur with the general public. The county sends out first call messages
to the public which alerts them of an impending storm and advises them to prepare
accordingly. Management officials feel that keeping the public up to date and prepared is the
best way to keep the town safe before, during and after a storm: “If you plan with the citizens
in your county, that’s 75% of the battle right there…We know what we are supposed to do. We
have the provisions in place if we can just keep the citizens abreast of what needs to be done.”
Plymouth has a fairly active citizen base when it comes to disaster preparedness. The town
provides its citizens with brochures on how to be better prepared in the event of a disaster or
severe weather event. When committees meet to discuss resource needs in the event of a
storm, the town tries its best to have all populations represented. “When it comes to disaster
preparedness, the county commissioners and the boards here are very enthusiastic about
offering the support that is needed.” However, there are pockets of the community who may
feel neglected or unprepared for severe weather events. Most likely these are segments of the
population that may not have ready access to all available resources because of factors such as
socioeconomic status, age, disabilities, or a non-English-speaking population.
“From my experience, the greatest social vulnerability, are those groups that are not Englishspeaking first. Those are the ones that would normally be left out. And in some cases that
could happen because they may be illegal workers and they may be simply afraid to put
themselves out there and let people know that they’re in this particular place and need help."
In an attempt to combat this, the town has a special registry with the populations that they feel
are vulnerable. As the storm approaches they are able to access and refer to this database to
make sure that everyone is alerted. They are able to issue warnings to people living in low-lying
areas prone to flooding, and encourage the whole town to adhere to media and weather
service warnings.
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However, no matter how prepared a community is, there will always be surprises. As one
governing official of the town put it, “You’re never completely prepared for all the
contingencies or all of the variations of what could happen. No matter how many backup
generators are put into place, you can have trees falling and uprooting water mains, so you
would have issues of interruption [of water] to part [or all] of the town if the break can’t be
stopped.” These surprises can only really be realized during an actual storm. While recent
Tropical Storm Nicole was minimally damaging to Plymouth, Hurricane Isabel, which hit
Plymouth in 2003, brought to the attention of the town what parts of the hazard mitigation
plan worked, and what parts did not.
Isabel showed Plymouth to have the active citizen base that leaders hoped. Volunteers from
around the town lent their trucks and time for the distribution of food and supplies prior to the
storm. Special attention was paid to those disadvantaged by age and economic status. The
non-English speaking populations are harder to reach. Many of them are undocumented, and
thus not in the census data or on the registry of special needs. As mentioned earlier they may
be afraid to call attention to their presence and sometimes can be overlooked.

Barriers to Action
Isabel also showed where Plymouth needed infrastructure updates. Wooden power
transmission lines were torn to shreds, and cell phones were not yet common in the town, so
the resulting power outages lasted for over a week, which made it very difficult to get
information out to the citizens of the town after the storm. The town had only four phone lines,
which were completely bogged down by the number of calls trying to coordinate the clean up.
There were also many downed trees, which tore up roads and other structures not properly
fortified. As the town struggled to clean up the mess Isabel left, money became an issue. They
had to replace the transmission power lines with steel but were unable to replace the
distribution lines. This leaves the whole system vulnerable in the instance of another bad storm.
Sewer lines are still lacking in terms of infrastructure, a problem of which Plymouth is
aware. There is little they can do, however, because of a lack of public funds. It was not until
Hurricane Katrina hit in 2005 that FEMA and the federal government made resources more
readily available for disaster management.
Even with these new resources, money is still the major barrier to progress in emergency
planning and response. “Some money is available through the USDA, the US Department of
Agriculture, [but] it is a grant/loan combination and your smaller communities can’t afford to
go into debt. That’s us. And so that needs to change. Washington D.C. needs to understand
your coastal communities; it’s not just Plymouth, you can go to South Carolina you can go to …
Oregon [and] there are small communities that just can’t afford to make these changes in their
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water and sewer that need to be made, so we will continue to have sewer spills.” Currently, in
the aftermath of Tropical Storm Nicole, Plymouth is currently trying to help Creswell clean and
snag the Scuppernong River to repair damage from the storm and prevent major flooding in the
future. “It’s not just a matter of money…it’s a matter of acquiring permits to actually do the
work,” says a key informant involved in this project. Unfortunately, a lack of money for the
project and the time it takes for the proper permits to be filed and approved is causing it to
move slowly. Fortunately, a group of citizens headed by one of the county commissioners
called the Water Management Committee assists with clean-up efforts and other water quality
issues in Plymouth and its surrounding areas.
Another issue Plymouth has is their lack of communication and coordination with Raleigh, and
the governmental infrastructure it provides. Without control over any television stations,
accurate reports on a storm or natural disaster do not always reach people outside of
Washington County and without this visual imagery it is hard to portray the extent of a disaster.
“If there is an event, even if it’s a tornado, [to Raleigh] it’s a smaller event … not covered by
television and it’s hard for people to get [an idea of what is really going on].” If the policy
makers that reside in Raleigh are not aware of the danger that these storms pose and inflict on
the town, no changes in the extent of financial or physical help will ever take place. Plymouth
leaders feel that without the picture of the aftermath of a storm leaders in Raleigh could be
wondering if “...it is an exaggeration. Is somebody overstating it”?

